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Executive Summary
The European electric power sector is undergoing fundamental transformation. Where this sector used
to be very stable, characterized by a straightforward value chain in which power flows one way and
money the other way around, this is now rapidly changing. A combination of policy, technological and
customer behaviour changes creates the need for a highly modified power system. Obviously, many
of these changes are related to the energy transition. The European Commission has the ambitious
plan for Europe to become the first completely climate neutral continent by 2050, captured in the Euro
pean Green Deal. In this decarbonization journey, the power sector has to play a key role, especially
with increased electrification of enduse sectors such as mobility and heat, which further increases the
already rising demand for electricity. Moreover, not only must energy suppliers adapt to an increas
ing demand for renewable energy, also a range of other trends can be observed, not to mention to
challenges posed to the power grid due to the variability in renewable energy production.

As a result, the whole playing field in the energy sector is changing. The industry used to be dom
inated by a few large, incumbent utilities with a straightforward Business Model (BM) based on the
bulk sale of metered units of energy and characterized by a highly standardized nature (the Traditional
Utility model). However, this model has come under pressure. As a result of all developments, new
market entrants saw opportunities to challenge the future viability of traditional utilities. Consequently,
traditional utilities will have to come up with new ways to generate and deliver energy. Moreover, they
have to do that all in an environmentally sound way, and simultaneously respond effectively to other
changes in technology, policy, and customer behaviour. In other words, these developments and com
petitive threats result in a need for fundamental Business Model Innovation (BMI) for incumbent utilities.

However, incumbent utilities will in all probability not be able to realize this fundamental business
model innovation on their own. In that respect, the collaboration with external startups and scaleups
has been identified as an essential component in the overall BMI strategy of incumbent utilities. More
specifically, during the past years most large European utilities started pursuing Corporate Venture
Capital (CVC) activities, in which they invest in innovative startups and scaleups whose activities are
in any way related to the future energy system. However, although this approach has been rapidly
gaining popularity, it seems that its specific potential contribution to stimulate BMI of incumbent utilities
is at this stage highly unclear. As this is exactly the rationale of utilities in pursuing Corporate Venture
Capital (CVC) activities, it will be essential to analyse this potential contribution. Such an analysis could
clarify the benefits that utilities can reap with CVC, and also the subjects that CVC will not be able to
address. Hence, the following research question is formulated:

How can Corporate Venture Capital contribute to Business Model
Innovation of electric utilities in response to the developments in the energy

sector?

The objective of this research is to improve the understanding of the potential contribution of Corpo
rate Venture Capital activities to Business Model Innovation of European electric utilities. This objective
mainly results from the highly limited state of knowledge on this subject. As such, the aim is to provide
first insights into these emerging phenomena, rather than providing conclusive answers to a specific
problem. Therefore, an exploratory qualitative research approach has been taken, combined with a
case study approach.

After a thorough literature review, it turned out that besides the Traditional Utility, during the past
decade three other types of business models for electric utilities have been emerging: the Green Utility,
the Cooperative Utility, and the Prosumer Utility. Their emergence was stimulated by a range of devel
opments, among others the global shift towards a more sustainable energy supply. More specifically,
six major developments emerged. These developments include the ”Three D’s”: decarbonization of
the energy system, a shift to decentralization of energy generation and management, and digitalization
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of the energy system. Furthermore, electrification of enduse sectors as heat and mobility is visible,
as well as an increased need for energy system flexibility due to the variability of renewable energy
sources. Finally, an increased focus on energy efficiency was identified, which addresses efficiency at
the consumption side.

To provide an idea of where European utilities currently stand, two external industry experts were
asked to score the four different business models based on their current alignment with the six develop
ments. It became clear that for each utility model, there is sufficient room for improvement. However,
especially for traditional utilities the current alignment was found to be limited, as they scored the worst
– although sometimes together with other utility types – on four of the six developments (decarboniza
tion, decentralization, energy system flexibility, energy efficiency). Taken together, this validates the
general observation in other research that incumbent utilities are in a need for fundamental business
model innovation, in order to be able to better adapt to the developments and maintain a competitive
position. Also, a range of potential future BM opportunities for utilities emerged.

However, BMI is a highly complex process, subject to many potential barriers. An extensive lit
erature study – ranging far beyond general BMI literature – led to a first list of 31 mutually exclusive
potential barriers that can hinder BMI of incumbent, traditional utilities. These barriers include both
generic barriers hindering all BMI in general, despite sector or company differences, and specific bar
riers hindering BMI of incumbent utilities in one or multiple specific domains, related to the six energy
sector developments. This relation was based on both literature insights and insights from the two
external industry experts. Furthermore, five categories of barriers became clear.

First of all, there are organizational and company resource barriers (mostly including the generic
barriers), for example conflicts with existing assets and BMs and lengthy innovation proceses. This
category also includes a more substantive component of BMI (e.g. addressing the right types of BM
innovations), through lack of competencies to build and manage new capabilities and gaps in the prod
uct and service portfolio. Secondly, financial and profitability barriers can include profitability problems
and high initial investment costs for customers. Thirdly, awareness and behavioural barriers refer to
behavioural barriers and concerns, and a lack of customer demand in certain domains. Fourthly, regu
latory and institutional barriers for example include shortcomings of the legal framework andmisplaced
incentives. Finally, technological barriers can address factors as a limited grid capacity and system
performance risks. The latter four categories mainly included the specific barriers that hinder BMI of
utilities in certain areas that reflect different energy sector developments.

Subsequently, the Corporate Venture Capital domain was assessed. Based on a literature study
and consultation with the two industry experts, a first list of 21 mutually exclusive potential benefits
of CVC activities was identified. Besides the fact that CVC can lead to financial gains, in line with
its purpose as instrument for stimulating BMI the remaining 20 benefits are strategic. These bene
fits can be classified as marketlevel learning, venturespecific learning, indirect learning, options to
acquire companies, options to enter new markets, options to exploit external business model inno
vations, leveraging own technologies and platforms, leveraging own complementary resources, and
branding. The most apparent specific examples of these benefits include identification of, monitoring
of, and exposure to new technologies, markets, and BMs, promote entrepreneurship in the corporate
culture, and access and exploit new or complementary BMs, technologies, and services.

Hereafter, both subjects were integrated and 29 potential relationships between individual CVC
benefits and BMI barriers were identified, affecting thirteen benefits of CVC and twelve barriers to BMI.
For example, exposure to new technologies, markets, and BMs can contribute to overcome a lack of
competencies to build and manage new capabilities, searchrelated barriers, and a shortterm focus.
Also, access and exploit new or complementary BMs, technologies, and servicesmay help to overcome
gaps in the product and service portfolio, lengthy innovation processes, and conflicts with existing as
sets and BMs, among others.

Finally, a case study was performed. This consisted of two different European incumbent utilities
with CVC programs in place: Dutch utility Eneco with its venturing arm Eneco Ventures, and French
utility ENGIE with its venturing arm ENGIE New Ventures. Both cases included three interviews, of
which two addressed the incumbent utility (Strategy/Innovation) perspective, and one addressed the
CVC perspective.
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The interviews delivered detailed insights on multiple subjects. First of all, all six energy sector
developments were acknowledged, and no additional developments emerged. Secondly, with respect
to the current alignment of utility BMs to the six developments, the traditional utility BM was evaluated
much better than was the case with the two external industry experts. Nevertheless, the need for
fundamental BMI for traditional utilities was clearly recognized. Of the list of 31 potential barriers to
BMI, 28 were acknowledged as relevant. A lack of knowledge and information by utilities about markets
for Renewable Energy (RE) and potential customers, lack of standard procedures for grid connection,
andmetering issues were found irrelevant. This could be explained by the fact that these issues rather
reflect earlystage barriers of the energy transition, which have been surpassed.

Further, of the 21 potential benefits of CVC, eleven were found to be relevant, which mainly included
the highest externally strategic benefits, such as the three described above. Less externally strategic
important benefits as improve internal venturing and utilize excess plant space, time, and people were
not found relevant. Finally, of the 29 potential relationships between CVC benefits and BMI barriers
eighteen were confirmed, affecting seven benefits and eleven barriers. Examples include all relations
described above, as well as that promotion of entrepreneurship in the corporate culture can contribute to
overcome nonsupportive organizational values, culture, and design and nonsupportive human capital,
skills, and psychology. Also, a more general accelerating effect of CVC on BMI was found.

In addition, an analysis of the venture portfolios of both CVC units was performed. Indeed, it is
highly relevant in which types of ventures utilities invest, which is related to the two barriers that to
gether reflect the substantive component of BMI. It turned out that both venture portfolios consisted of
ventures whose (combined) activities addressed all six energy sector developments.

A more general comparison of case study results with literature results showed that despite several
subtle differences, the potential contribution of CVC to remove or circumvent barriers to BMI of incum
bent utilities can be clearly seen in practice. This also includes the substantive component of BMI and
CVC, as the visible BMs in both venture portfolios corresponded very well to the future BM opportunities
for utilities that emerged from literature. After combining all findings, a conceptual framework has been
proposed that captures all relevant subjects of this research and provides a clear, graphical overview
of the potential contribution of CVC to remove or circumvent the barriers to BMI of European incumbent
utilities.

Also, an answer to the main research question could now be formulated. Corporate Venture Capital
can deliver a valuable contribution to Business Model Innovation of incumbent utilities, by helping them
to overcome multiple important barriers to BMI. These barriers mainly include organizational and com
pany resource barriers, but also one of the two financial and profitability barriers, one awareness barrier,
and one institutional barrier. Also, CVC can have a general accelerating effect on BMI. However, the
contribution of CVC does not extend to most regulatory, technological, and awareness barriers to BMI.

This research provided interesting first insights into the rather new phenomena of BMI and CVC
in the energy sector. From a scientific perspective, this research thus contributes to advancing the
knowledge on these subjects in general, andmore specifically to bridge the gap in integrated knowledge
of BMI and CVC (combined) in the energy sector. Future research could take these findings to the next
level and extend the analyses by including multiple other subjects, for example addressing the relative
importance of BMI barriers andCVC benefits. Also, the conceptual framework proposed in this research
could be further improved or applied in another industry.

For utility and CVC managers, the findings of this work could help them to improve or reevaluate
BM innovation strategies, and make sure the CVC activities are well aligned with the BM innovation
goals of the incumbent utility. Finally, it is called upon policy makers and society to address the barriers
that affect them, and which cannot be overcome by CVC activities.
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1
Introduction

The electric power sector has embarked on a journey of fundamental transformation [147]. Besides the
existing challenges on reliability, affordability, and sustainability, a combination of policy, technology
and customer behaviour changes is increasingly disrupting the electricity sector [143], [144]. Not only
must traditional energy suppliers adapt to an increasing demand for renewable energy, but also other
trends as distributed generation, digitalization, demand side management, smart grid technology, and
other technological developments are playing an increasingly important role [142]. As a result, busi
ness models of power utilities will be subject to important changes, or even complete transformation
[142].

So, electric utilities will have to find new ways to improve their products and manage their busi
nesses, and since they are central actors in the energy transition, do that all in an environmentally
sound way [111], [113]. The fundamental nature of these power sector changes calls for business
model innovation, innovation that affects multiple components of the business model of utilities [65],
[144]. Simultaneously, there seems to be only a limited period of time for utilities to devise and imple
ment the required strategies and capabilities for this BMI, otherwise they might lose their competitive
position [144]. This makes the call for fundamental business model innovation even more urgent.
However, utilities are exposed to the significant challenge ”that business model innovation, security
and reliability all keep pace with technology innovation” [111]. Therefore, it is not a surprising matter
that only a few utilities seem to be on track in the transformation of their business models [144].

To foster BM innovation and improve their competitive position, there are various activities that firms
can undertake, which are captured under the collective term Corporate Entrepreneurship (CE) [108].
Also, different approaches are possible. An approach recognized to have a significant positive impact
on business model innovation is open innovation [92]. In this approach, ideas and innovations cross
organizational boundaries, thereby increasing the speed and impact of BM innovations and reducing
development costs [111], [127]. As opposed to closed innovation, open innovation thus implies both
internal and external collaboration [127].

Also electric utilities are increasingly pursuing open innovation, more specifically through an exter
nal Corporate Venturing (CV) approach, which is one of the forms of CE. While also acknowledging the
simultaneous application of other vehicles for CE and CV, most large European utilities have estab
lished a Corporate Venture Capital (CVC) program, through which they invest in innovative startups
whose activities are related to the (future) electricity sector in its broadest form. In this way, they aim
at keeping the lead in a rapidly changing industry and search for future viable business models [111].

In this research, it is chosen to focus specifically on CVC, as in the eyes of large European util
ities this seems to be the one of the promising methods to stimulate the demanded business model
innovation [111]. As this research involves a few different subjects, it can be insightful to visualize the
coherence between them. As such, in Figure 1.1 the core concepts are presented.

1



2 1. Introduction

Figure 1.1: Description of main subjects of this research and their coherence. Own illustration.)

In the next section, a contextual background to the introduced concepts is provided. Subsequently,
the problem is outlined and an academic knowledge gap is identified, thereby including a discussion
of the scientific, managerial, and societal relevance. Thereafter, the research objective and research
questions of this thesis are provided. Finally, the thesis scope and thesis structure will be outlined.

1.1. Contextual Background
In this section, the reader is provided with some contextual background information on the relevant
subjects of this research, both in general and in relation to the focus industry of this thesis, the electric
utility sector.

1.1.1. The European Electric Power Industry
In December 2019, the European Commission announced the European Green Deal, a comprehensive
plan that must lead Europe to being the first completely climate neutral continent by 2050 [40]. The
European Green Deal covers all sectors of the economy, and meeting all objectives will require an
extensive and rapid transformation of the whole European economy. Since sectors such as transport
and heating are expected to keep electrifying, the total European demand for electricity will rise [145].
At the same time, the total emissions of the power sector will have to decrease drastically. As a result,
the role of the power sector in meeting the European Green Deal objectives will only become more
important, especially when noting that the electric power sector is the largest Greenhouse Gas (GHG)
emitting sector in Europe [2].

Fortunately, in line with this requirement, the European electric power sector is reported to play a
leading role in the decarbonisation of Europe [145]. In 2019, the share of renewables in the European
electricity generation increased to almost 35%, up more than 100% since 2013. For an important part,
this result was driven by the increased economic attractiveness of renewables, mainly solar and wind
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[145]. At the same time, coal plants are being phased out. During 2019, coalfired electricity generation
in the EU decreased by 24%, and more commitments have been made [145]. The positive impact of
this trend is clearly extracted from the European power sector’s CO2 emissions which decreased by
12%, equal to 120 Mt [145]. Despite these promising first results, it is yet to be proved whether this
trend can be maintained. In that respect, only time will tell how the COVID19 pandemic will affect the
power sector. By all means, the climate challenge is clear.

Besides the energy transition, the last decade has shown that electric power companies are facing
multiple other significant challenges. The traditional business model of electric utilities, centralized and
largescale power generation, is being rapidly and increasingly disrupted [151]. A comprehensive but
concise description of the main drivers of this disruption was provided in [152] (p.4): ”The forces of
innovation and disruption led by technological advances and economic viability of several trends such
as decentralized renewable energy, energy storage, digitalization/smartization of networks, electric
vehicles, active policy making and regulation, and the influx of newmarket entrants in the power sector”.
To effectively respond to these ongoing changes, new, radically transformed business models will be
required [80]. Power companies that are not able to sufficiently respond to these changes by acquiring
the new required capabilities, will face being left behind [151].

A schematic depiction of the future energy system is provided in Figure 1.2.

1.1.2. Business Models and Business Model Innovation
Researchers use various definitions of what a BM exactly is. As will be further explained in Chapter 3,
the leading definition in this thesis is the one provided by Osterwalder and Pigneur [136]:

”A business model describes the rationale of how an organization creates, delivers, and
captures value.”

Furthermore, Osterwalder and Pigneur [136] identify nine building blocks of a business model:

• Value Proposition: this describes the value that a company is creating for its targeted customer
segments. This value can have different aims, but most can be related to either satisfying cer
tain customer needs, or solving certain customer problems. Also, this value proposition can be
both quantitative (pricing, cost reductions, performance improvement) and qualitative (improving
design, higher usability). The offered value can be captured in a certain combination of products
and services that differs per customer segment.

• Customer Segments: this block focuses on for whom a company creates value. The targeted
customers can be clustered into different segments based onmany different characteristics, rang
ing from common needs to income level, age, gender, etc.

Figure 1.2: The future energy system. Adopted from Cheng, Zeng, and Huang [29].
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• Channels: the channels block describes how a company aims to reach its targeted customer
segments and deliver value to them. Channels can be direct or indirect, and can be owned by the
company itself or by a partner. Five different channel phases can be distinguished: awareness,
evaluation, purchase, delivery, and after sales.

• Customer Relationships: different types of relationships exist that a company can establish
with its customer segments. Relationships can range from highly personal to fully automated,
and can be driven from different aims as customer acquisition, customer retention, or increasing
sales. Nowadays, many companies are also directly involving their customers by for example
creating (online) communities or let selected customers cocreate their product or service.

• Revenue Streams: this block describes how a company aims to earn money and generate cash
flow from each customer segment. Revenue streams can be generated in many different ways,
such as asset sale, usage fees, subscription fees, renting, licensing, brokerage fees, and adver
tising. Furthermore, revenue can be generated by onetime or recurring customer payments.

• Key Resources: every company will need (a combination of) certain assets to be able to do
business, which is described by the key resources block. These assets can be physical (i.e.
buildings, machines), intellectual (i.e. brands, patents), human, or financial (i.e. cash, credit
lines)

• Key Activities: this describes the most important actions that a company must take to be able
to do business. These activities are dependent on different business model types and can be
categorized as production, problem solving, or platform/network.

• Key Partnerships: this block identifies a company’s needed network of partners and suppliers.
Four types of partnerships can be distinguished: strategic alliances, coopetition, joint ventures,
and buyersupplier relationships. Furthermore, three different motivations behind partnerships
can be identified: optimization, risk reduction, and resource acquisition.

• Cost Structure: this describes the most important costs that a company has to incur to do busi
ness. A business model can be either costdriven (focusing on minimizing costs) or valuedriven
(focusing on creating value and thus implying higher costs). Furthermore, costs can be divided
into fixed and variable. Cost reductions can be achieved by either economies of scale (lower
costs with increasing output), or economies of scope (lower costs with increasing scope).

All nine building blocks interact with each other and together form one comprehensive business
model. There are multiple tools to visualize that business model. Well known is the Business Model
Canvas (BMC), first introduced by Osterwalder & Pigneur [136] and presented in Figure 1.3.

Figure 1.3: The Business Model Canvas. Adapted from Osterwalder & Pigneur [136].
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Where there is a large amount of literature on BMs, there are not many researchers who have
provided a clear definition of the concept of Business Model Innovation. Therefore, in this thesis a
definition will be used that is derived from socalled ’grey literature’. In that respect, Lindgardt, Reeves,
Stalk, and Deimler [110] point at the importance of acknowledging the differences between product,
service, or technological innovation and BMI, and argue that BMI involves a ”multidimensional and
orchestrated set of activities”. Therefore, they define business model innovation as:

”Innovation becomes business model innovation when two or more elements of a
business model are reinvented to deliver value in a new way.”

Business model innovation is identified as a valuable concept specifically in times of instability 
for example an industry subject to regulatory and technological disruptions [110]. Despite being more
challenging than ’normal’ product or process innovation, business model innovation has the potential
to deliver significantly higher returns. Moreover, if managed successfully, business model innovation
can increase a company’s resilience to change and lead to a longterm competitive advantage [75].

As discussed in the previous sections, business model innovation has become an urgent matter
for the (European) electric power industry. To respond appropriately to the significant change in the
way energy needs are met, it will be pivotal to develop new business models offering higher financial
benefits as well as more convenience than the current model [65]. Power sector business models are
”set to evolve from an analogue, scaledriven, centralised and standardised model to one that is digital,
distributed and personalised” [144]. However, although the vast majority of industry leaders recognize
the importance of business model innovation, the actual action lags behind. In its 15th Global Power
& Utilities Survey, PwC investigated the pace of business model transformation [144]. The results are
presented in Figure 1.4.

As can be seen in the figure, globally only 25% of respondents reported a significant change in their
business models, and 21% reported no change at all. In Europe, the numbers are somewhat more
positive with 33% of respondents reporting significant change and only 13% reporting no change at all.
However, these results imply that many incumbent utilities are not yet on the right track, increasing the
risk of losing their competitive position. As a result, the traditionally conservative power sector compa
nies need to further embrace innovation and embed it in their core strategies.

The industry survey of PwC [144] shows evidence of a shift in the industry attitude towards BM
innovation, as can be seen in Figure 1.5. As the figure shows, globally 31% and 15% of respondents
reported a radical and breakthrough innovation focus, respectively, which both indicate BM innovation
instead of incremental product innovation. For Europe, 35% of respondents mentioned a radical focus,
and 26% a breakthrough focus. These results suggest that BMI is being increasingly put at the top of
power companies’ priority lists.

Figure 1.4: Transformation of business models of Power and Utility companies. Adapted from PwC Global Power & Utilities
Survey 2018 [144].
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Figure 1.5: Main innovation focus of Power and Utility companies. Adapted from PwC Global Power & Utilities Survey 2018
[144].

1.1.3. Corporate Entrepreneurship and Corporate Venture Capital
So, the need for (BM) innovation is clear. But how can corporations foster innovation? This ques
tion is addressed by the concept Corporate Entrepreneurship (CE), which captures various means for
innovation at the firm level [81]. A clear definition of the term was provided by Li Vigni [108] (p.31):

”Corporate Entrepreneurship is a paradigm encompassing new entries, entrepreneurial
recombination of existing resources or, broadly speaking, businessoriented innovations
which purposefully energize the organization in an attempt to improve its competitive

standing.”

An overview of the different forms of CE is presented in Figure 1.6. As can be seen, the term consists
of three highly related dimensions, namely strategic renewal, corporate venturing, and innovation [182].
The main distinction of Corporate Venturing with respect to the other dimensions is the fact that it mainly
focuses on creating and integrating new businesses in the overall portfolio [129].

Figure 1.6: Different modes of Corporate Entrepreneurship, with the specific focus of this thesis highlighted. Own illustration,
partly adapted from Maula [122], and extended based on Urbaniec & Żur [182].
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Basically, two approaches towards CE exist, being closed innovation and open innovation. In the
former case, corporations innovate fromwithin the company, and all ideas and innovations stay between
corporate borders [30]. On the other hand, in an open innovation approach, ideas and innovations can
also originate and go to market externally [185]. This distinction also holds for Corporate Venturing –
which focuses on creating and integrating new businesses in the overall portfolio [129] – as this can
be subdivided into internal venturing and external venturing. The latter can again be subdivided into
three different forms. However, a detailed description of all forms is beyond the scope of this research.
This thesis focuses specifically on Corporate Venture Capital, as this is the approach that has been
adopted by many large European electric utilities. Through CVC, they invest in innovative startups
whose activities are related to the (future) electricity sector in its broadest form. In this way, they aim
at keeping the lead in a rapidly changing industry [111].

The leading definition of Corporate Venture Capital in this thesis is adopted from Dushnitsky [53]:

”[Corporate Venture Capital is] a minority equity investment by an established firm in
an entrepreneurial venture that seeks capital for growing its operations.”

Where in the past companies were mainly engaging in CVC investments to boost their financial
performance, nowadays their approach has changed [21]. To be able to respond to several industry
reshaping trends, companies are using CVC and other venturing tools to drive innovation. Moreover,
as Casey et al. (2019, p.10) state in a Deloitte report about the future of CVC: ”CVC is no longer an
instrument to only explore new technologies and business models. Together with business transfor
mation and Disruptive Mergers and Acquisitions (M&A), CVC is becoming a growth instrument to fuel
new business opportunities in both the core business and adjacent sectors and drive transformation.” In
other words, CVC is becoming increasingly recognized as pivotal in driving multiple forms of innovation.

This trend is clearly reflected in the amount of CVC investments over time. Dushnitsky [52] found
that CVC investing follows wave patterns in which the activities increase and decrease accordingly
over time, and that since 2003 the fourth large wave has begun. Where the three previous waves
are identified with the described purely financial orientation, the current one will be different as CVC
is becoming a wellestablished development activity besides Research and Development (R&D) and
M&A [21]. The increasing importance of CVC investments is reflected in the amount of total Venture
Capital (VC) money invested during the past years, presented in Figure 1.7 [96].

As can be seen, both CVCbacked funding and deals have been strongly increasing during the past
years. Besides the absolute growth of CVC activities, also the share of CVC in total VC activity has in
creased [96]. In Europe, CVCbacked funding and deals increased with even larger numbers. Europe
now makes up 19% of total global CVC activity, led by the UK and Germany [96]. In the Netherlands,
CVC activities are still on a relatively low level, but a clear growing trend is visible as well [26]. Seven
percent of Dutch CVC investments during the past decade are in the New Energies sector; most of
them happening between 2016 and 2018 [26].

This increasing investing trend for the energy sector is clearly reflected in the amount of corporate
spending in energy technology companies, presented in Figure 1.8 [4]. Besides the fact that overall
investment is growing, it stands out that these investments are not only made by energy companies, but
also by companies from the Information and Communication Technology (ICT) and transport sectors.
Although this trend may seem surprising at first, it perfectly reflects the transforming energy sector.
As the International Energy Agency (IEA) [3] puts it: ”The growing presence of these firms in the
development of energy technologies reflects a blurring of the boundaries between ’traditional’ and ’non
traditional’ energy companies, largely driven by the types of new technologies that are expected to
shape our energy future.”

So, it has become clear that companies are increasingly pursuing Corporate Venture Capital ac
tivities as a component of their open innovation strategy [3]. In a rapidly and fundamentally changing
energy landscape, traditional energy companies will have to innovate and transform their business
models into one that fits the future energy system. The collaboration with startups through Corporate
Venture Capital has turned out to be a promising means of achieving that, and is already becoming a
conventional corporate development strategy [21]. However, the success of these activities depends
onmultiple factors and cannot be a priori guaranteed. In the next section, the central problem statement
of this research will be outlined.
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Figure 1.7: Global CVCbacked funding and deals between 2014 and 2019. Adapted from CB Insights [96].

Figure 1.8: Global Corporate Venture Capital and Growth Equity investment in energy technology companies between 2010 and
2019, by sector of investor. Adapted from IEA [4].

1.2. Problem Statement
Having obtained more insight into the challenges that lay ahead for the European electric power sector,
the first problem already arises. With the introduction of the European Green Deal in 2019, the Euro
pean Commission has taken the agreements of the 2015 Paris Climate Convention to the next level by
setting even more ambitious objectives to decrease carbon emissions and drive the energy transition
[40]. Meeting all objectives will be a huge challenge, and the electric power sector will have to play
an important role. Moreover, besides the energy transition the power sector has to cope with multiple
other challenges as digitization, decentralized generation, and energy storage [152]. All these trends
pose potential threats to the traditional power company business model, therefore creating a need for
new, fundamentally transformed business models. Power companies failing to acquire these new ca
pabilities will have to fear the risk of losing their competitive position and ultimately even bankruptcy
[151], [152].
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Now the strong need for business model innovation in the power sector is clear, the next problem
arises. The power sector is changing at a fast pace, so concrete actions have to be taken as soon as
possible [144]. However, despite the fact that most industry leaders seem to recognize the importance
of fast business model innovation, real action appears to be lagging behind. Although being ahead of
most of the rest of the world, only 33% of European power industry leaders reported significant change
to their business models [144]. If the other 67% do not follow shortly, they might miss the boat [144].

In search for future business models and to drive innovation, an increasing number of power com
panies has started Corporate Venture Capital activities [111]. Where these activities used to be mainly
focused on financial benefits, during the past years a more strategic focus has gained a lot of ground
[21]. In that respect, CVC is not only recognized as a means to explore new technologies and business
models, but even identified as fueling new business opportunities and drive transformation [26]. This
vision is reflected in the steeply increasing trend in the amount of CVC activity during the past decade,
as was shown in Figures 1.7 and 1.8 [4], [96].

However, establishing a CVC program does not automatically imply successful business model
innovation. Many collaborations between a parent company and its ventures do not work out well, and
CVC programs in the European energy sector have failed before [180]. On the other hand, utilities have
only recently put their focus on fundamental innovation, and more specifically, on open innovation [111].
In that sense, the current situation differs from the past. Since in the past CVC activities used to be
mainly aimed at generating financial returns, their success was mainly evaluated in financial terms as
well [52]. Nowadays, the focus has shifted to generating strategic benefits, e.g. CVC as an instrument
to drive (BM) innovation and fuel new business [21], [26]. As a result, their means of evaluation will
probably have to change as well, in a way that better suits the changed purpose of these activities.
In that respect, both for researchers and for power utility managers it could be insightful to have a
clear overview of how CVC activities can exactly contribute to Business Model Innovation. After all,
that seems to be the most prevalent reason why most European electric utilities have established CVC
programs [111]. However, as a result of the emerging nature of these phenomena, in research it is not
yet clear how CVC activities can exactly contribute to business model innovation of electric utilities.

So, the problem that this research will address consists of multiple layers, but is specifically focused
on the unclear potential contribution of CVC to business model innovation. Therefore, the problem can
be captured in the following statement:

It is unclear how Corporate Venture Capital activities of electric utilities can exactly
contribute to innovation of their business models, which is required as a result of the

rapid changes in the energy sector.

Hereby, it must be noted that in this research the terms ’power sector’ and ’energy sector’ are used
interchangeably. The next section will address the state of literature on these subjects, resulting in an
academic knowledge gap.

1.3. Knowledge Gap and Relevance of the Research
The results from a literature review suggest that academic literature on business model innovation,
Corporate Venture Capital, and the two subjects combined, leaves considerable space for additional
research, especially for the energy sector.

As acknowledged by Richter [147], [148], the current knowledge on business model innovation in
the energy sector seems to be limited but can be of high importance for utilities to respond to the exter
nal challenges of a changing industry. The same goes for Corporate Venture Capital, as confirmed by
Livieratos and Lepeniotis [111]. They were the first to concern CVC programs of European electric util
ities, and linked it to open innovation. Further, they explicitly acknowledged that the current knowledge
on this subject is very limited. Moreover, integrated studies on the combination of CVC and (business
model) innovation has attracted only minor attention from researchers, as was confirmed by Loredo
et al. [113] who called upon researchers to integrally explore (business model) innovation and exter
nal venturing activities of utilities: ”Finally, due to their traditional monopolistic organizational cultures,
utilities are relative newcomers in the open innovation paradigm. Nevertheless, many large utilities
are now common players in the external corporate venturing market. They actively seek for ideas and
startups that could complement their knowledge portfolio. This new reality opens a promising window
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for future research.” (p.10).

To verify this lack in academic research, a search in Scopus was performed with keywords (”busi
ness model innovation” AND ”corporate venture capital”). This resulted in only two hits, of which the
first focused on eservice innovations and corporate entrepreneurship in general, while the second fo
cused on an analysis of all Corporate Venture Capital activities in Germany between 2000 and 2003.
As a result, both were found to be irrelevant to the focus industry. Also, both papers were not pub
lished recently (2003 and 2006). This irrelevance was confirmed by two other searches with keywords
(”business model innovation”, ”corporate venture capital”, energy) and (”business model innovation”,
”corporate venture capital”, utilities), which both resulted in zero hits.

So, to the best of author’s knowledge, this research would be the first to explicitly relate Corporate
Venture Capital programs of (European) electric utilities to their business model innovation aspirations.
Therefore, and given the limited state of academic literature on the separate subjects, this research
could be a valuable contribution to these fastgrowing phenomena.

This research is conducted as the final part of the Master’s program Sustainable Energy Technology
at the Delft University of Technology. The field of Sustainable Energy Technology captures all activities
related to renewable energy sources and efficiency improving energy technologies [42]. Fundamental
innovations will be required to shape a sustainable energy future, but only developing these innovations
is not sufficient. Knowledge of natural sciences and engineering must be integrated with insights from
economics, the humanities, and the social and behavioural sciences. In this respect, this research
takes an integrated approach and touches important subjects as the future energy system, technology
based entrepreneurship, and business model innovation. The outcomes of this research will have both
scientific relevance and managerial relevance, as well as societal relevance.

First of all, in a scientific perspective, this thesis contributes to research on business model in
novation and Corporate Venture Capital, both in general and in the electric power sector in specific.
A literature study has shown that the current state of (integrated) literature on these subjects leaves
considerable space for additional research. In that sense, all further research will be a valuable con
tribution, but the outcomes of this research will particularly fill the identified research gap: the unclear
contribution of Corporate Venture Capital activities to business model innovation of electric utilities.

Secondly, the outcomes of this research will have managerial relevance. As many CVC programs
are established in a (business model) innovation perspective, this research would be useful to any
 particularly European  electric power company, both with and without Corporate Venture Capital
programs in place. By shedding a new light on the actual potential contribution of CVC activities and
business model innovation, companies with CVC programs in place could reevaluate their activities
to make sure they are well aligned with the long term goals of fundamental innovation, the energy
transition, and other identified key changes in the power sector. On the other hand, power companies
without CVC programs in place could use the outcomes of this research to assess their own actions to
achieve business model innovation, and compare the expected outcome of those with pursuing CVC
activities.

From a startup point of view, a more clearly defined relation between CVC programs and business
model innovation of incumbent utilities, leading to better insight in their rationale behind CVC, may lead
to better assessment capabilities in their search for funding. The outcomes of this research could help
startups to find an investing company that matches their own. In this way, the chances for a positive
parentventure collaboration could increase, leading to higher success rates of CVC programs and in
creased overall investments; all meaning an eventual important contribution to the energy transition.

Thirdly, the outcomes of this research will have societal relevance. What is already captured in the
term ’utility’, is that the subject of concern is relevant to every human on this planet. In that sense,
the changes in the power sector directly affect the way of living and working of each and every citizen.
For example. a continuously increasing share of the population has some level of demands regarding
the carbon footprint of the electricity they consume. Also, more and more customers are interested in
generating their own electricity, or buying an electric car. By boosting business model innovation of
incumbent utilities through CVC, these goals might be faster or more efficiently achieved.
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Now the knowledge gap and relevance have been discussed, the research objective and research
questions can be addressed, which is done in the next section.

1.4. Research Objective and Research Questions
In respect to the problem described in section 1.2, and taking into account the academic knowledge
gap in the subjects addressed in section 1.3, the objective of this research is to improve the understand
ing of the potential contribution of Corporate Venture Capital activities to business model innovation of
European electric utilities. As we have seen, the need for business model innovation of electric utilities
results from a variety of developments (e.g. the energy transition) that are changing the energy sector
as a whole.

From this objective, the following main research question is derived that this thesis will address:

How can Corporate Venture Capital contribute to Business Model
Innovation of electric utilities in response to the developments in the energy

sector?

The process towards answering the main research question will be shaped by several sub research
questions. Through the chronological answering of these questions, eventually the main conclusion
will be derived. The sub research questions are formulated as follows:

1. What are the currently existing types of business models for electric utilities?

2. What are the major developments in the energy sector and to what extent are current elec
tric utility business models adapted to these developments?

3. What are the barriers to Business Model Innovation of traditional electric utilities in order
to adapt to the energy sector developments?

4. What is the potential contribution of Corporate Venture Capital for traditional electric util
ities to remove or circumvent the barriers to Business Model Innovation and adapt to the
energy sector developments?

5. To what extent can the potential contribution of Corporate Venture Capital for traditional
electric utilities to remove or circumvent the barriers to Business Model Innovation and
adapt to the energy sector developments be seen in practice?

To be able to answer each of the presented sub research questions, a varying methodology will
be required. This will be more extensively outlined in Chapter 2. Furthermore, time and resource
constraints will lead to the exclusion of parts of the analysis. In that respect, the research scope of this
thesis is clarified in the next section.

1.5. Research Scope
This research studies the relationship between Corporate Venture Capital programs and business
model innovation of electric utilities. Inevitably, this induces exclusion of indepth analysis of certain
elements because of strict time and resource constraints.

First of all, the scope is defined in a sectoral manner, which is graphically represented in Figure 1.9.
As can be seen, this research is strictly limited to electric utilities, of which a leading definition will be
provided later. Furthermore, the scope of this thesis has been limited to the following content:

• Spatial: Only European electric utilities will be assessed

• Corporate Entrepreneurship activities: only Corporate Venture Capital activities will be as
sessed, and no other types of CE or CV activities

• Innovation types: Only business model innovation will be assessed, and no other types of inno
vation
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Figure 1.9: Sectoral scope of this research: electric utilities.

1.6. Thesis Structure
The remainder of this thesis is structured as follows. In the next Chapter 2, the research approach
and methodology are described. Then, in Chapter 3, the current types of business models of electric
utilities are addressed. Subsequently, Chapter 4 goes into detail on the major developments in the
power sector and addresses current alignment of utility business models with those developments.
In Chapter 5, the process of business model innovation of electric utilities is addressed, where after
Chapter 6 discusses CVC activities of electric utilities, and relates them to the barriers of BMI. Then,
the results of a case study will be discussed in Chapter 7, which also leads to a conceptual framework
that addresses the contribution of CVC to BMI of electric utilities. Finally, in Chapter 8 the research
questions will be answered, after which the results will be discussed in Chapter 9.
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Methodology

The background information and first literature review on the subjects of this thesis have resulted in a
clear problem statement and academic knowledge gap, based on which the research questions were
devised. In this chapter, the research approach and methodology are outlined.

2.1. Research Approach
To be able to eventually answer the main research question, first a comprehensive approach must be
chosen. The choice for an adequate research approach depends on the nature of the subject.

As discussed in Chapter 1, the current state of knowledge of both business model innovation and
CVC activities of electric utilities is limited. Therefore, an exploratory qualitative research approach
has been chosen as the most appropriate, as the aim is to better understand the nature of this evolv
ing subject [158]. An exploratory approach allows a researcher to focus on gaining more insight into
certain phenomena, rather than providing conclusive answers to problems [39]. A more extensive in
vestigation on the subject is left for further, more indepth research. Business model innovation and
CVC activities of utilities are both quite new phenomena, with an uncertain future. As the focus here
is indeed on better understanding both phenomena and their relationship, an exploratory qualitative
approach is the most suitable.

Besides this, a case study approach has been chosen to conduct this research. The rationale
for this is based on several factors. First of all, a case study is a useful approach when the focus is
on an exploratory analysis of contemporary phenomena as business model innovation and Corporate
Venture Capital, of which a part has not yet been described in literature [198]. Secondly, in this way a
holistic view of the subjects can be obtained, and the emergent and inherent characteristics of rapidly
changing contexts can be captured [111]. As both business model innovation and Corporate Venture
Capital for electric utilities can be considered rapidly changing contexts, this suits the benefits of a case
study approach quite well.

Also, it has been chosen to address two different cases, each concerning a traditional utility. The
choice to assess two different cases was mainly based on the comparison opportunities that it would
enable, while simultaneously still obtaining a sufficient level of detailed information. One case would
have led to comparability issues, and three cases would have led to too little detail. Also, it was chosen
to analyse two European traditional utilities that are both active in multiple countries, and of which one
is even globally active. In this way, large differences due to geographic issues or company size issues
would be avoided.

First, an extensive literature study has been conducted on each of the main subjects of this thesis:
business models, business model innovation, and Corporate Venture Capital activities; all in the con
text of European electric utilities. Subsequently, two European electric utilities with Corporate Venture
Capital programs in place have been taken as case study. It was chosen to select two utilities that are
active in the Netherlands, the Dutch Eneco and the French ENGIE. The CVC program of Eneco, Eneco
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Ventures is run from one office, located in Rotterdam, the Netherlands. The CVC program of ENGIE,
ENGIE New Ventures is run from a few offices all around the world, but its head office is located in
Paris, France. In Chapter 7, additional information about these utilities and their CVC funds will be
provided.

As outlined in the previous chapter, the process towards answering the main research question
of this thesis is shaped by several sub research questions. The answering of these sub research
questions requires a different methodology. As such, the next section will address the methodology for
each sub research question in more detail.

2.2. Research Methodology
In this section, the different methodologies are described that will be used to answer the different re
search questions of this thesis. In total, four different methodologies have been used: literature review,
expert consultations, expert interviews, and desk research.

2.2.1. Literature Review
The objective of the literature review was to obtain a thorough understanding of the basic concepts of
this research: business models, business model innovation, and Corporate Venture Capital  all in the
context of (European) electric utilities. Based on the outcomes of the literature review, a case study has
been conducted to illustrate and concretize these findings. Therefore, it is important that all concepts
were first fully understood. The literature mainly consisted of articles, other master theses, and books.
If the amount of literature happened to be insufficient, grey literature was added to the review.

As the analysis part of a literature review lacks a particular developed standard, the general objective
was to critically examine the literature [163]. Moreover, it required a high level of conceptual thinking.
To encourage this, at the end of each chapter a graphical representation of the progress made in that
specific chapter is presented. In this way, the different components involved in the buildup of this
research can be clearly distinguished.

2.2.2. External Industry Expert Consultations
Secondly, it was decided to consult with two external industry experts. The energy sector is a sec
tor that is rapidly developing, which might rapidly decrease the current relevance of research that has
been conducted in the past. Therefore, it is insightful to obtain additional insights on some subjects,
which can be used to compare previous research with current insights from experts that possess a
vast amount of industry knowledge. To avoid or decrease potential biases from the experts, two ex
perts have been chosen that represent different perspectives of the energy sector. As such, one expert
was selected from research institute TNO [48], who conducts indepth research on all aspects of the
energy sector, including utilities. Secondly, an expert was selected from Strategy& [187], a manage
ment consulting firm that consults large utilities, among others. In this way, a valuable combination of
two different perspectives was obtained. So, the insights from experts on multiple relevant subjects of
this thesis have been used to assess whether the literature study results are complete, consistent, and
corresponding to current practice.

Besides a video conversation with each expert, which both had a duration of about one hour, also
a short survey was sent after the conversations in which they were asked to assess the relevance
of specific subjects that might have not been discussed during the conversations. A summary of the
outcomes of the expert consultations is provided in Appendix B.

2.2.3. Desk Research
As first part of the case study, a desk research has been performed. On the one hand, this involved
studying of general caserelated sources for preparation purposes and obtaining a better grasp of the
two utilities that have been assessed. On the other hand, the desk research served another, more
specific purpose. As this research involves Corporate Venture Capital activities in the energy sector,
the differences with CVC activities in other sectors had to become clear. In that respect, especially in
line with the research objective of this thesis – analysing how CVC can contribute to stimulate BMI of
electric utilities – it is highly important in which types of ventures the two utilities invest through their
CVC funds.
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Therefore, the desk research involved an analysis of the venture portfolios of both CVC funds. The
results have been compared to previously obtained findings from literature and expert consultations,
and have as such been a useful component of the case study.

2.2.4. Utility Expert Interviews
Finally, interviews with utility experts have been conducted. The objective of these interviews was to
assess to what extent the findings obtained though the literature study and expert consultations could
be found in utility practice. In total, six indepth interviews have been conducted, three for each case.
For both cases, these three interviews included two different perspectives. Per utility, one interviewee
was selected from the CVC perspective, and two from the incumbent utility (Strategy or Innovation
departments) perspective. In this way, a holistic approach has been guaranteed. Mainly due to the
COVID19 pandemic, it was not feasible to conduct the interviews facetoface. Therefore, they have
all been conducted via video call. To guarantee reliability, all interviews have been recorded as well, for
which all interviewees have given their permission. Subsequently, they have been transcribed by using
one of the many available software tools. To avoid errors in the transcription, the transcriptions have
been reviewed by comparing them to the original recording, and have been corrected where necessary.

Of the existing types of interviews, the semistructured interview has been selected to be the most
appropriate, as semistructured interviews are useful when indepth information needs to be collected
from multiple interviewees [58]. By using a set of predetermined questions, consistent, detailed and
directly comparable results could be obtained, which has been beneficial for the validity of the analysis.
The interview questions have been composed based on the previously obtained insights from literature
study and expert consultations. Moreover, for each interviewee type (incumbent utility and CVC per
spective), a different set of questions was composed. Obviously, these lists showed significant overlap,
but more emphasis was put on the specifics of the roles they represented.

To increase the validity of the interviews, it is beneficial to have the interviewees answer a few ex
actly similar questions. Also, by asking open questions, some important and relevant subjects may be
overlooked. Therefore, a short survey has been added to all interviews, in which all interviewees had to
answer the same few questions. Also, by sending the survey in advance of the interviews, the answers
could be further discussed during the interviews. The downside of this choice is that a bias might have
appeared, which will be further addressed in Chapter 9. Finally, in line with the exploratory nature of
this research, it must be noted that the aim of the survey has been in no way to provide statistically
significant results, but only to provide a more clear and complete picture of the researched subjects.

As semistructured interviews consist of open questions, the resulting amount of qualitative data
has been considerably large. Therefore, a structured and careful analysis of the results was required.
A more formal content analysis, for example coding, was not found to be necessary due to the limited
number of interviews and the nature of the subject of this thesis, which does not require highly detailed,
wordforword analysis. So, the transcriptions have been analysed stepbystep, per major subject that
they relate to.

The exact setup of the interviews, including more general information about the cases and a list
of job titles of interviewees, will be further addressed in Chapter 7. Also, the interview questions are
presented in Appendix A. However, a final important note has to be made, regarding the anonymity of
the interviews. After the interviews, all interviewees were asked for their preferences with respect to
this matter. Despite the fact that most interviewees did not have large issues with relating their sayings
to the name of their company (and their own names), a few interviewees did explicitly not want this,
and only gave their permission for including a general table with job titles. Therefore, it was decided
completely anonymize all interview results, so they can be neither related to specific companies, nor
to individual interviewees. In that respect, it was also chosen not to include interview transcripts or
summaries in the appendix of this thesis.

Although sometimes anonymity can lead to less clarity in the analysis of results, according to author
this has not been the case here. Therefore, it can be argued that the anonymity of the interviews does
not decrease the contributing value and relevance of this research.

Now all different methods have been described, the next section addresses the research flow of
this thesis, describing the methods with which each sub question is used.
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2.3. Research Flow
In this section, the different steps are outlined that need to be taken to answer the main research
question of this thesis:

How can Corporate Venture Capital contribute to Business Model
Innovation of electric utilities in response to the developments in the energy

sector?

This section describes all the needs for answering the sub research questions, including the re
quired data, appropriate research methods, and the appropriate tools. Furthermore, the full research
design will be presented in a research flow diagram.

1. What are the currently existing types of business models for electric utilities?

Before being able to dive deeper into the subject of business model innovation of European electric
utilities, first a thorough understanding of currently existing utility business models had to be obtained.
This would provide the basis for the remainder of the research and has thus been part of the conceptual
phase. The first appropriate research method for this part was a literature study, to obtain as much
relevant information on this subject as possible. Besides this, it was decided to consult the two industry
experts on this subject, to assess whether the literature on BM types for electric utilities was complete,
consistent, and corresponded to current practice.

Furthermore, to be able to consistently analyse and compare different business model types of
utilities, the Business Model Canvas has been applied. Besides this, the BMC was also used to provide
a graphical representation of each BM type. With the outcomes of this analysis, the first sub research
question could be answered. Furthermore, it has been used as input to the second sub research
question of this thesis.

2. What are the major developments in the energy sector and to what extent are current elec
tric utility business models adapted to these developments?

To be able to assess the subject BMI of electric utilities, it had first to become clear why there would
be a need for BMI at all. Obviously, the energy sector is subject to various important changes, of
which the energy transition is a wellknown example. However, this is not the only development that
is changing the industry. In addition, after all important developments had been identified, it had to
become clear to what extent the different currently existing business models of electric utilities were
adapted to these developments. This second sub research question has provided the basis for the
remainder of the research and has thus been part of the conceptual phase as well.

First, an extensive literature study was used to gather indepth insights on the different major de
velopments that are changing the energy sector, as well as a general evaluation of the current rate of
adaptation of utility BMs with these developments. Secondly, to assess whether the literature study
results are complete, consistent, and corresponding to current practice, the two industry experts were
consulted on this subject as well. Moreover, with respect to the current rate of adaptation of utility BMs
to all major developments, a more specific evaluation was required to provide a starting point for the
further analysis. In that respect, the different BMs have been scored by the two experts on a five point
Likert scale, which had to provide a good understanding of where the different utilities currently stand.

With the outcomes of this analysis, the second sub research question could be answered. Further
more, it has been used as input to the third sub research question of this thesis.

3. What are the barriers to Business Model Innovation of traditional electric utilities in order
to adapt to the energy sector developments?

After the second sub research question has addressed the major developments in the energy in
dustry and the current rate of adaptation of utility BMs with those developments, this third sub research
question addressed the process of BMI in more detail. As such, it has analysed the different possi
bilities for limited adaptation of utility BMs to the developments, which have all been translated into
potential barriers to BMI of electric utilities. The large, incumbent traditional utility was from now on the
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only type that was further assessed, because of the fact that this is the only type of utility that pursues
CVC activities. The analysis for this third research question was still part of the conceptual phase of
this thesis.

Again, first an extensive literature study was performed to gather indepth knowledge of all potential
barriers to BMI of electric utilities. Then, again the two industry experts were consulted, to assess
whether the literature study results are complete, consistent, and corresponding to current practice.
With the outcomes of this analysis, the third sub research question of this thesis could be answered.
Also, it has been used as input to the fourth sub research question.

4. What is the potential contribution of Corporate Venture Capital for traditional electric util
ities to remove or circumvent the barriers to Business Model Innovation and adapt to the
energy sector developments?

After assessing the potential barriers to business model innovation of electric utilities, the potential
contribution of Corporate Venture Capital programs to overcome these barriers and better adapt to the
energy sector developments could be assessed in more detail. This formed the fourth and final part of
the conceptual phase.

Through an extensive literature study, the characteristics and, more importantly, the specific poten
tial benefits of CVC activities for electric utilities have been identified. As this was no subject in which
the industry experts had much expertise, the potential benefits of CVC were only generally discussed.
Furthermore, based on all previously obtained insights, the potential contribution of these CVC benefits
to remove or circumvent the barriers to BMI has been assessed. Together with the outcomes of the first
three sub research questions, the outcomes of this analysis have been used as input for the empirical
phase of this research, which relates to the fifth and final sub research question.

5. To what extent can the potential contribution of Corporate Venture Capital for traditional
electric utilities to remove or circumvent the barriers to Business Model Innovation and
adapt to the energy sector developments be seen in practice?

This fifth sub research question formed the empirical phase of this thesis. In this phase, a case
study has been conducted to assess the extent to which the potential contribution of CVC activities to
overcome the barriers of BMI for electric utilities could be seen in practice. As explained in section 2.1,
the case study involved two European electric utilities that are active in the Netherlands, and have a
CVC program in place (not necessarily run from a Dutch office). The aim of the case study has been to
illustrate and concretize the previous findings. In this way, the thoroughness of the research had to be
increased. Also, the case study had to provide additional indepth insights on the previously analysed
subjects in the specific context of the two incumbent utilities.

First, a desk research has been conducted to study caserelated sources for preparation purposes.
The case study itself has been performed by conducting six indepth expert interviews, three for each
case, one from the CVC perspective, and two from the incumbent utility (Strategy or Innovation depart
ments) perspective. After the results had been analysed, they have been compared to the previous
findings that emerged from literature study and expert consultations. Thereafter, a conceptual frame
work was composed to illustrate all findings.

Eventually, all results have been taken to the analysis and conclusion phase, in which an answer to
each research question has been formulated. Finally, the results have been discussed and theoretical
and practical implications have been provided.

A schematic overview of the full research process is provided in a research flow diagram, as pre
sented in Figure 2.1.
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Figure 2.1: Research Flow Diagram of this thesis.



3
Business Models of Electric Utilities

After having described the research approach and methodology in Chapter 2, this chapter will address
the first step towards answering the main research question of this thesis. It does so by analysing the
currently existing Business Models of electric utilities in Europe. The findings of this chapter will be
used to answer the first sub research question of this thesis:

What are the currently existing types of business models for electric
utilities?

First of all, in section 3.1 the terms ’business model’ and ’electric utility’ will be defined. Hereafter in
section 3.2, the methodology for comparing different types of business models will be discussed. When
this has become clear, the traditional business model of an energy utility will be specified in section 3.3,
followed by new emerging types of business models in section 3.4. Finally, a summary of the main
findings of this chapter will be provided in section 3.5.

3.1. Business Models, Electric Utilities, and Electricity Value Chain
Throughout time, researchers have introduced various definitions and descriptions of a businessmodel.
To get a sense of what the term is about, an overview of some of the existing definitions of a business
model is provided in Table C.1 in Appendix C.

As can be seen in the table, many different definitions exist and it can be concluded that a commonly
accepted definition is still lacking [109]. However, one could say that it is widely agreed upon that
business models are a conceptual link between strategy, business organization and systems [109].
Moreover, the purpose of a business model can be expressed as creating, delivering, and capturing
value [109]. This purpose is also captured in the definition of a business model provided by Osterwalder
& Pigneur [136]:

”A business model describes the rationale of how an organization creates, delivers, and
captures value.”

According to author, this definition does appeal the most to the imagination and perfectly expresses
what the term is about. Moreover, the business model definition and concept of Osterwalder & Pigneur
have been broadly tested in practice, including in the energy field [135], [147]. Therefore, this definition
and concept will also be leading in this thesis.

However, the subject ’business models of energy utilities’ demands not only clarification on the for
mer part, but also on what an energy utility exactly is and what it does. Basically seen, as Talukdar et al.
[172] put it, the purpose of an electric utility is ”to deliver electric energy to its customers”. According to
author, this definition is reflecting the general nature of an electric utility quite well and will therefore be
leading in this thesis. Despite this definition being watertight, it might demand some further clarification.
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According to Stephens et al. [169], the historical purpose of an electric utility ”has been to generate
and distribute electricity to households, communities, businesses and other organizations, recovering
their costs through rates charged”. This gives already a better idea of the activities that electric utilities
undertake, but it will be even more insightful to also take a look at the traditional electricity value chain,
as presented in Figure 3.1 [146].

As can be seen in the figure, the traditional electricity value chain consists of five parts; gener
ation, transmission, distribution, retail, and consumption. When electricity is generated, this means
that primary energy resources are converted into electric power; transmission refers to the transport
of that electricity over the transmission grid, implying long distances and with high voltages [146]. The
responsible party for balancing supply and demand is the Transmission System Operator (TSO). Sub
sequently, the electricity is distributed to endconsumers via distribution networks, for which the Distri
bution System Operator (DSO) is responsible [146]. Finally, retail refers to the purchase of power from
producers and the sale of it to endconsumers, after which the electricity is consumed.

Traditionally, electric utilities have been operating across the entire value chain [82], recovering
costs for electricity generation, transmission, and distribution, by selling it to endconsumers [23]. How
ever, the transformation towards a more sustainable energy production system based on Renewable
Energy Sources (RES) has a large effect on the industry structure, as well as on the way how electricity
is produced, transmitted, and sold [70], [146], [147]. Because it immediately speaks to the imagination,
this new projection of the energy system can be best described graphically, as shown in Figure 3.2. As
can be seen, the most important differences with the traditional value chain is the renewablesbased
generation, the twoway flow of power (and money), and a large increase of behindthemeter options,
for example distributed generation and storage, smart meters, and Electric Vehicle (EV) charging. To
gether, this can be roughly captured in Decarbonization, Digitalization, and Decentralization [44], [117].

Nine years ago, SchleicherTappeser [156] pointed at having reached the point of no return in the
global energy transition towards distributed generation with renewable sources. Further, he argued
that change could occur much more rapidly than expected, that the logic of electricity systems and
markets would be fundamentally transformed, and that adapting to inevitable changes in time might
become essential for competitiveness. Indeed, we have seen that these lines of reasoning have all
become solid forecasts.

Figure 3.1: Traditional value chain of the electricity system. Own illustration, adapted from Critchlow (World Economic Forum)
[41] and Richter [146].

Figure 3.2: Future value chain of the electricity system. Own illustration, adapted from Critchlow (World Economic Forum) [41].
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As such, it has turned out that the increasing share of renewable energy has threatened the tradi
tional BM of electric utilities, resulting in a widely recognized need for alternative business models [23],
[71], [79], [82], [85], [86], [146], [147], [148], [156], [197].

So, one type of the existing business models for electric utilities can already be distinguished: the
traditional electric utility businessmodel. Alternative types of businessmodels that have been emerging
during the past years have not been exactly defined yet, so those will require further analysis. However,
directly comparing different business models requires a comprehensive, uniform method. As such,
this method first has to be explained, which will be done in the next section. Thereafter, the traditional
electric utility business model will be elaborated upon, followed by an analysis of other existing business
model types.

3.2. Methodology for Comparing Different Business Models
To identify all different types of BMs of European electric utilities that are currently existing, an initial
literature search was performed with a combination of the keywords ”electric utility”, ”business model”,
and ”Europe”. While it was the intention to perform a range of other searches, using multiple scientific
databases and various combinations of keywords, this initial search delivered one highly relevant result.

In that respect, it turned out that in 2018, a study was performed by Bryant et al. [23] that researched
the existing types of business models for electric utilities in Europe, Asia, and Australia, in response to
a knowledge gap on this subject. In line with the recent publication of this work, it was assumed that
these findings would provide an excellent starting point for the analysis in this chapter. Obviously, the
findings of Bryant et al. [23] were further assessed and verified with other literature. Nevertheless, it
must be underlined that the basic distinction between different BM types was adopted from Bryant et
al. [23], as according to author it would not have been relevant, both because of the recent publication
and for the purpose of this research, to perform the same analysis again. However, for each BM type
that was identified, additional literature was searched to assess the relevance of that specific type, and
to assess whether no BM types were missed. Moreover, the business models were run by two industry
experts [48], [187], which did not lead to any additional or different insights in this subject.

Furthermore, an instrument is adopted that enables the possibility to consistently compare different
types of BMs. In that respect, the BusinessModel Canvas is seen as a valuable analysis tool by allowing
for a structured comparison of companies andmarkets, both in general as in the energy sector [23], [85],
[147], [166]. Also, it is considered to be ”the most widely adopted academic framework for business
model innovation both among students and practitioners” [109]. This results from the fact that the BMC
provides nine clear, different building blocks that together capture the essence of every organization.
As such, it allows for structured comparison of building blocks between companies.

On the other hand, the BMC is also subjected to some criticism. For example, the Business Model
Canvas is missing key dynamic elements of working business, coherence, the competitive position,
and economic leverage points [64]. Therefore, it insufficiently addresses the flows and interrelation
ship between different business model elements [72], [153]. Furthermore, a few other drawbacks were
discovered: too much simplicity leading to too little detail, and its fixed structure leading to less creativ
ity [109]. Finally, the BMC has received the criticism that it implicitly deemphasizes environmental and
social value because of its more explicit economic value orientation [99].

For research purposes however, and more specifically, for being able to consistently compare the
business logic across different organizations [23], the identified pros do seem to outweigh the cons.
Therefore, the Business Model Canvas is chosen as the framework for analyzing and comparing differ
ent business models of electric utilities in this thesis. As such, the next sections will take the definition
and conceptualization of the business model provided by Osterwalder & Pigneur [136] to the electric
power industry to identify the existing different ways of how an energy utility aims to create, deliver,
and capture their value. In addition, another benefit of the BMC is that it provides a clear graphical
representation of a BM. An example of this, tailored to electric utilities, is presented in Figure 3.3.

Finally, besides a description of the different components of a BM, and graphical representation in a
Business Model Canvas, for each utility type an overview of its specific position within the value chain
will be provided, including flows of energy and payments.
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Figure 3.3: Business Model Canvas for Electric Utilities. Own illustration, based on Osterwalder & Pigneur [136] and Bryant et
al. [23].

3.3. Traditional Electric Utility Business Model
As mentioned in section 3.1, it has become clear that there is one business model type that reflects
the traditional electric utility. In that respect, a traditional electric utility is here defined as an incumbent
company that generates and distributes electric power to its customers, recovering costs through rates
charged [169], and operating across one or multiple segments of the (traditional) electricity value chain
as was presented in Figure 3.1. In this section, the BM type of a traditional electric utility is analysed
and elaborated upon in more detail, using the methodology described in section 3.2.

To ensure the thoroughness of the literature review, both scientific articles and theseswere searched,
using the five previously named different databases and various combinations of keywords. First, an
initial set of papers was found by using combinations of ”business model” and ”electric utility” or ”en
ergy utility”. This resulted in many articles, which were scanned to assess their quality and usefulness.
Hereafter, a snowballing approach was taken, with which cited literature was assessed. Subsequently,
other searches were performed using ”traditional utility business model”, ”traditional electric utility”, ”tra
ditional energy utility”, and combinations of ”traditional business model” and ”electric utility” or ”energy
utility” (or their plural forms). Also, the word ’traditional’ was replaced by ’incumbent’, ’historical’, and
’conventional’. After assessing the results, the most relevant ones were used for an analysis of the
traditional business model of an electric utility. The results are described in this section.

Value Proposition
The description of the value proposition of a traditional electric utility is widely agreed upon in academic
literature. Generally, it is defined as the supply of reliable, efficient, and lowcost electricity, gas, and
heat [19], [23], [28], [85], [86]. Furthermore, especially the lowcost aspect is emphasized by noting that
traditional utilities focus on centralized bulk generation in very high quantities of (kilowatthour (kWh)
of) electricity, and incorporate high levels of standardization, [82], [85], [86]. Finally, Hannon et al. [85]
point at a solid level of flexibility for customers because of the often shortterm nature of contracts.
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Customer Segments
The customer segments that are served by the traditional utility can be roughly described as nation
wide individual households and businesses [19], [82]. More specifically, according to Bryant et al. [23]
the customer segments include all societal aspects: the residential, commercial, and industrial sectors,
as well as the state. Finally, Hannon et al. [85] complement this summation by also distinguishing the
agricultural sector as main customer segment.

Channels
Although several scholars (e.g. [23], [28]) note that the traditional utility interacts with its customers
primarily through the monthly energy bill and yearly meter readings, this seems to be an incomplete
description. Hannon et al. [85] use a much more detailed description of all channels used by traditional
utilities which, according to author, better reflects the full picture: 1) marketing, purchasing, metering,
billing, and customer feedback online, via TV, telephone, by post, and doortodoor, 2) energy supply
via a national transmission and distribution network, and 3) support via customer service call centre.

Customer Relationships
The relationship that a traditional utility wants to establish with its customers has two aspects: the
nature of the relationship itself, and its image (how the utility wants to be seen). The nature of the
customer relationship itself can be described as passive, impersonal, and highly standardised [85].
This impersonal relationship seems to stem from the era before the liberalization of European energy
markets, in which customer loyalty was a given fact because they had no option to choose themselves
[166]. Moreover, Helms [86] describes it as an ’automatic’ business by pointing at the selfexplanatory
product and the shortterm oriented and impersonal customer focus. Secondly, the image that the tra
ditional utility wants its customers to perceive is centered around reliability and security [23].

Revenue Streams
Basically seen, the most important revenue stream of a traditional utility is generated through the sale of
metered units of delivered electricity, gas, and heat [23], [28], [85]. Furthermore, depending on the rate
of vertical integration, Böhm et al. [19] identify fixed pricing for grid access as another basic revenue
mechanism. However, for example in the Netherlands, the electric utility in turn pays the grid operator
for grid access of its customers, so this will not be generating revenue for the utilities themselves.
Other revenue streams include energy trading [23], [85], distribution network operation payments [23],
and energy sales to the wholesale market [82]. Further, in line with more recent developments as
Renewables Obligation Certificates (ROCs), traditional utilities can generate a part of their revenue
through payments for lowcarbon incentives [85].

In literature also much emphasis is put on the nature of the revenue streams, for example the cen
tralized, largescale aspect of the electricity generation and supply [82], [156], and energy price cal
culation based on the return on investment on tangible assets (mainly the generators and network) [86].

Key Resources
The main asset that an electric utility requires to make its business model work is obviously its energy
generation infrastructure [23], which is centralized, of large scale, and mainly fossilfuels based [15],
[16], [82], [85]. Furthermore, other physical resources include distribution technologies [85]. Intellec
tual resources of a traditional utility include mainly a large customerbase [23], energy demand forecast
[82], and customerfacing services as a nationwide metering, billing and customer service network [85].
Human resources consist of technically, financially, and legally skilled personnel whom together are
able to develop the required generation and distribution infrastructure [85], [86]. Also, a traditional utility
has financial resources, for example access to bank finance [15], [16], [85]. Finally, a more abstract
asset of traditional utilities is the dependence on them by the market due to their large size [23].

Key Activities
Key activities, of a traditional utility can be roughly divided into three categories: generation, supply, and
transmission & distribution. First of all, generationrelated activities include operation of the electricity
generation, and deployment of new capacity [23]. However, Hannon et al. [85] are more thorough by
describing it as to ”finance, design, build, operate and maintain largescale, centralised energy gener
ation & distribution infrastructure” (p.1036). Secondly, supplyrelated activities mainly involve energy
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trading, retail sales of electricity and gas [23], and electricity supply metering and billing [85]. Traditional
utilities rarely perform installation or maintenance behind the meter (customerside) [85]. Finally, some
traditional utilities may perform transmission and distribution related activities by another subsidiary in
their vertically integrated organisation [85].

Key Partnerships
The network of partners and suppliers of a traditional utility mainly consist of Transmission System Op
erators, Distribution System Operators, and network regulators [23], [85]. Furthermore, partners can
include national governments and original equipment manufacturers [23], and financial institutions, in
vestors, and electrical power generation companies [85].

Cost Structure
The main costs incurred by a traditional utility are due to Operation and Maintenance (O&M) of in
frastructure, and staff [23], [85]. Furthermore, costs can be incurred by deploying new infrastructure,
Research and Development (R&D), customer administration, and wholesale energy purchases [23].
Finally, utilities may spend money on external contractors, marketing and communication, finance or
investment repayments, and consultancy [85]. For clarification however, just as Helms [86] notes: the
costs of a traditional utility are dominated by Capital Expenditures (CapEx) on the utility’s tangible as
sets (i.e. generation and distribution infrastructure).

The above described findings are summarized and graphically represented in the ’Traditional Elec
tric Utility Business Model Canvas’, presented in Figure 3.4. Furthermore, an overview of the energy
and money flows is provided in Figure 3.5.

Figure 3.4: The Traditional Electric Utility Business Model Canvas. Own illustration, based on literature study findings.
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Figure 3.5: Energy and payments flows of the Traditional Electric Utility. Adapted from Bryant et al. [23] and Hall & Roelich [82].
The different colors are used as distinction between consuming parties, generating parties, and utility.

In Figure 3.5, also prosumers and local generators are incorporated. This can be attributed to the
fact that the traditional value chain has already been developing into the future value chain for quite
some years, and therefore traditional utilities have already adapted their business to facilitate the con
nection of prosumers and local generators to the system, however passively [23].

In the next section, new emerging types of business models will be addressed after briefly touching
upon a few major developments in the energy sector. In Chapter 4 the developments in the energy
sector will be addressed in more detail.

3.4. Emerging Electric Utility Business Models
For a long time, the electric power sector has been dominated by a few major utilities operating tradi
tional businessmodels. However, the traditional businessmodel of an electric utility has been subjected
to increasing pressure, which already started decades ago [161]. Notwithstanding, incumbent power
companies have not felt the urgency of developing alternative business models until a few years ago,
when several disruptive technologies were introduced. Since then, the energy sector is rapidly trans
forming from centralized, largescale energy generation to decentralized, smallscale generation, and
from thermodynamics to electronics [133]. Also, where prices used to be marketbased, government
intervention and subsidies are increasing [133]. To name a few of the described disruptions, one has
to think of increased Variable Renewable Energy (VRE) generation with decreasing costs, digital solu
tions, changing demand, government regulations on carbon emissions and renewable energy, and the
steady rise of ’prosumers’ – consumers who simultaneously produce and consume energy [133], [138].

The change in energy demand can for a large part be attributed to, as Stephens et al. [169] put
it, ”growing opportunities for customers to generate and store their own electricity, purchase ’green’
power, and reduce consumption through energy efficiency improvements and demandside manage
ment” (p.69). Together, all these disruptions have posed a massive challenge to the traditional business
models of electric utilities, resulting in a need for utilities to fundamentally innovate their business mod
els and transform from being a commodity supplier to becoming a service provider for comprehensive
energy solutions [86], [50]. Moreover, the collapse of the stock market in 2008, which marked the
beginning of the Great Recession, also meant a collapse of the stock market values of many large
European utilities, many of which not have been able to (fully) recover from until today [166].
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During the past decade, new utility business models have been emerging [71], [79]. However,
besides some scholars (e.g. [85], [86]) compared the traditional utility BM and a generalized Energy
Service Company (ESCO) business model, and other scholars (e.g. [19], [28], [174]) focused on po
tential future business models for utilities, until recently there seemed to be a lack of understanding of
all currently existing BM types for electric utilities. In 2018, Bryant et al. [23] acknowledged this gap
and bridged it by performing a detailed analysis of currently existing BMs.

Therefore, the findings of Bryant et al. will be used as starting point for the identification of emerging
electric utility business models. Obviously, for reliability purposes the results will be validated against
other literature findings. In the next sections, each identified emerging business model is discussed.

3.4.1. The Green Utility Business Model
The first emerging business model that Bryant et al. [23] identified, is the Green Utility Business Model.
Basically seen, this model is roughly similar to the traditional electric utility model, except for the fact
that its delivered units of energy are predominantly renewable (or ”green”) [23].

To obtain a good overview of all existing relevant literature on this model, both scientific articles and
theses were searched, using the five previously named different databases and various combinations
of keywords. The specific keywords used for this section were combinations of ”green utility”, ”green
energy utility”, ”renewable energy utility”, ”renewable utility”, ”sustainable energy utility”, or ”sustain
able utility” (or their plural form) and ”business model”. Hereafter, the quality and usefulness of the
results was assessed and cited literature was inspected. After analysing all results, the most relevant
sources were used for an analysis of the different business model components of a green electric utility.

Value Proposition
The description of the value proposition of a green utility is for a large part comparable to a traditional
utility [23], [146]. In that respect, it can still be defined as supplying reliable, efficient, and lowcost
electricity, gas and heat. However, where in the traditional utility business model energy is mainly gen
erated from fossil fuels or nuclear energy, the green utility focuses on generation of emissionsfree,
predominantly renewable energy [19], [23], [146]. So, it can be concluded that in case of a green utility
the general value proposition  bulk generation of electricity fed into the grid  remains identical, but the
quality of that value proposition changed and became more environmentally friendly [146].

Customer Segments
The customer segments served by the green utility differ considerably compared to a traditional util
ity. Where the traditional utility focuses on almost all sectors of the economy, the green utility focuses
mainly on residential and small commercial customers [23]. More specifically, the focus is on environ
mentally conscious consumers who have affinity with the energy transition and thus find it important
to move away from fossil fuels. Often, these consumers are willing to pay a bit more for that environ
mental value, which typically results in a small ”eco” price premium per unit of electricity [19], [23], [146].

Channels
The channels of a green utility are roughly similar to a traditional utility. The produced electricity is still
delivered to the endconsumer via the existing grid infrastructure [146]. However, one additional way
of communication is distinguished: customer engagement updates [23]. Furthermore, the findings of
Hannon et al. [85] also apply to green utilities: marketing, purchasing, metering, billing, and customer
feedback online, via TV, telephone, by post, and doortodoor; energy supply via a national transmis
sion and distribution network; and support via a customer service call centre.

Customer Relationships
The customer relationship of a green utility has again two aspects: the nature of the relationship itself,
and its image. Although not explicitly mentioned in literature, it is here assumed that because of the
similar value proposition the nature of the customer relationship will remain roughly unchanged as
well. As such, in this case the bulk generation and supply of (renewable) energy will again lead to
a standardised relationship. However, it might be somewhat more active because of the sending of
customer engagement updates, as was identified by Bryant et al. [23].

The image of a green utility will however fundamentally change with respect to the traditional utility
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image. A green utility wants its customers to receive the picture of an ethical alternative to the tradi
tional utility [23]. This is also recognized by Richter [146], who found that renewable energy is often
used for marketing and Public Relations (PR) matters, leading to an improved corporate image and
increased level of customer trust. The latter is highly important, as customers have high concerns over
energyrelated matters as climate change, and expect efforts at the supplyside [1].

Revenue Streams
The traditional utility revenue model, selling electricity, gas, and heat to customers for a fixed price per
unit, remains to a large extent unchanged [19], [23], [146]. However, the green utility can generate
additional revenue by incorporating green electricity tariffs to customers (an ”eco” premium), or tax
or investment credits for renewable energy [146]. Furthermore, although not explicitly mentioned in
literature, it is assumed that green utilities also generate revenue by sale to the wholesale market, dis
tribution network payments, and energy trading. The latter is confirmed by inspection of green utility
Ecotricity (identified in [23]) that has an energy trading department in place [59]. Moreover, it is also
named as one of the key activities of the business model [23].

Key Resources
The most important assets of a green utility are mainly its renewablebased generation infrastructure,
its customerbase, and green image [23], [146]. However, green utilities are relative newcomers in
the energy field, and the costs for increasing the share of renewable energy in the generation mix are
still relatively high [23]. As a result, the customer base and generation asset portfolio of a green utility
are often much smaller than those of a traditional utility [23]. Furthermore, although not explicitly men
tioned in literature, it is assumed that other physical resources include distribution technologies, other
intellectual resources include the energy demand forecast, and customer facing services as a nation
wide metering, billing and customer service network, human resources include skilled employees, and
financial resources including for example access to bank finance.

Key Activities
The key activities of a green utility can again be roughly divided into three categories: generation,
supply, and distribution & transmission. Generationrelated activities include, using the extended de
scription of Hannon et al. [85], the financing, design, building, operating, and maintaining of the cur
rent green energy generation infrastructure, as well as new renewablebased infrastructure [19], [23].
Supplyrelated activities mainly involve energy trading, and retail sale of green electricity and green
gas [19], [23]. Furthermore, despite not explicitly mentioned, green utilities are also expected to per
form metering and billing of their supplied energy. Because of their typically smaller size [146], it is not
expected that green utilities perform transmission and distribution related activities.

Key Partnerships
The partners and suppliers network of a green utility is roughly similar to that of a traditional utility. It
mainly consists of energy market regulators, TSOs, DSOs, and renewable energy suppliers [23]. Fur
thermore, partners can include the more general types: equipment manufacturers, financial institutions,
and investors. An interesting side note is that for green utilities, the network of partners and suppliers
is even more important than for a traditional utility due to its smaller size [23].

Cost Structure
Finally, the main costs that a green utility has to incur are due to operation and maintenance of the
generation and distribution infrastructure, deployment of new renewable energy generation capacity,
and staff [23]. Further costs can include customer administration, energy purchases at the whole
sale market, and network charges. Finally, although not explicitly mentioned but assumed as general
possibilities, green utilities may spend money on external contractors, marketing and communication,
finance or investment repayments, and consultancy [85].

A summary of the findings on a green utility are summarized and graphically represented in the
’Green Electric Utility Business Model Canvas’, presented in Figure 3.6. Furthermore, an overview of
the energy and money flows is provided in Figure 3.7.
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Figure 3.6: The Green Electric Utility Business Model Canvas. Own illustration, based on literature study findings.

Figure 3.7: Energy and payments flows of the Green Electric Utility. Adapted from Bryant et al. [23] and Hall & Roelich [82]. The
different colors are used as distinction between consuming parties, generating parties, and utility.
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3.4.2. The Cooperative Utility Business Model
The second emerging business model identified by Bryant et al. [23] is the Cooperative Utility Business
Model. The cooperative model in general may require a brief additional explanation. According to Diaz
Foncea and Marcuello [45], cooperatives can generally be defined as ”an organizational form in which:
(a) the users or beneficiaries of the goods or services produced by the organization also have ultimate
decision�making power; (b) the owners have an unusual transaction relationship with the enterprise,
as they are not only investors, but also employees, suppliers and/or customers; and (c) organizational
governance typically does not discriminate among members in terms of rights; in essence there is
typically a one person/one vote rule” (p.240). In other words, every cooperative member is also partly
owner of the cooperative organization, and has thus (equal) voting power [22], [90], [114].

In case of a utility, as Belgian cooperative utility Wase Wind [196] describes it, shareholders (so
also members and customers) are purchasing electricity from the cooperative against favorable rates
and conditions, have decisionmaking power, and receive dividend in case profits are generated.

To obtain a clear overview of all relevant literature, both scientific articles and theses were searched
using the five previously named different databases. The specific keywords used for this section were
combinations of ”cooperative utility”, ”cooperative energy utility”, ”cooperative electric utility”, ”renew
able energy cooperative”, ”sustainable energy cooperative”, or ”green cooperative” (or their plural form)
and ”business model”. Also, the combination ”renewable energy cooperative” and ”utility” was used.
Hereafter, the quality and usefulness of the results was assessed and cited literature was inspected.
Finally, the most relevant sources were used for an analysis of the cooperative utility business model.

Value Proposition
Similar to green utilities, the value proposition of a cooperative utility is the supply of predominantly
green/renewable electricity, gas, and heat [23], [24], [90]. The biggest difference however lays in the
fact that the focus of a cooperative utility is not on generating profit, but on providing lowprofit or no
profit energy generation for its community members [23], [90], [114]. In case of profit, it is being used
for local community development or paid as dividend back to the cooperative members [103], [173].
In summary, as HerasSaizarbitoria et al. [88] put it: cooperative utilities ”deliver ‘triple bottom line’
returns, addressing environmental and social issues while also generating economic benefits for mem
bers and/or for members’ communities” (p.1037).

Customer Segments
The customer segments that are served by the cooperative utility are unique when compared to the
previously described utilities. First of all, customers of the cooperative utility are at the same time own
ers of the company [114]. Due to their strong local nature, cooperative utilities target mainly residential
and small commercial customers in specific local communities [23]. These customers are generally
concerned about development of their local community, including the role of energy [103]. Further
more, with respect to the green energy proposition, the cooperative utility also targets environmentally
conscious customers who are not necessarily part of the local community [23].

Channels
Also the channels through which the cooperative utility tries to reach its customers differ from those
of traditional and green utilities. Again, Bryant et al. [23] are highly limited in their description of the
channels, by only naming the energy bill and customer engagement updates. However, as also follows
from the key partners, the produced electricity is still delivered to consumers via the existing grid infras
tructure. Furthermore, a few of the findings of Hannon et al. [85] will also apply to cooperative utilities.
However, marketing, purchasing, metering, billing, and customer feedback is mainly webbased [88].
Also, although not being explicitly mentioned in literature, it is assumed that customer support will also
still be offered through a customer service call centre.

Customer Relationships
The relationship of a cooperative utility with its customers can be recognized by a more personal and
active nature, for example shown by regular customer engagement updates and a typically very low
’customer churn rate’ [23]  the rate at which customers are ceasing the subscription to a service [102].
Another confirmation of this fact can be extracted from the high level of involvement of every cus
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tomer/member in the cooperative. Besides this, a cooperative utility often has an educating or informing
role by trying to make consumers more aware of energy conservation [88], [173].

The image that a cooperative utility wants to portray is being an alternative with lower prices and
better customer service [23]. Moreover, it is assumed that because of the green and locallyoriented
value proposition, the cooperative utility also wants to be seen as ethically superior. This assumption
is confirmed by evidence of the social impact that cooperative utilities make for local communities [173].

Revenue Streams
As mentioned before, the business model of a cooperative utility is not primarily focused on generating
profits [23], [24], [114]. The cooperative utility still generates revenue through the sale of energy, but
against lower rates than other types of utilities [23]. The produced energy can be consumed by the
cooperative members or be sold to the wholesale market (against a socalled Feedintariff (FIT)) [173].
On top of that, the cooperative generates revenue by customers buyingin to become a member. Also,
although not explicitly mentioned in literature, it is assumed that the cooperative utility can generate
additional revenue by (1) receiving tax or investment credits for renewable energy, (2) by distribution
network payments, and (3) by energy trading. The latter is confirmed by inspection of the activities of
one of the cooperative utilities in Bryant et al. [23], which involves energy trading.

Key Resources
The most important assets for a cooperative utility are its renewable generation infrastructure, highly
committed cooperative membership base, and locallysourced image [23], [114]. However, the cus
tomer base and number of generation assets tend to be small because of the regional focus, which
limits the ability for cooperative utilities to expand their business to other regions. Further, because
of the absent profitfocus, cooperative utilities may be less attractive to financial institutions and other
investors, which may lead to a lack of access to capital [88], [173]. This creates a need for skilled
volunteers [88], [173]. Finally, although not explicitly mentioned in literature, it is assumed that other
physical resources include distribution infrastructure and other intellectual resources include the energy
demand forecast and customer facing services as a metering, billing and customer service network.

Key Activities
The key activities of a cooperative utility again include three categories. Generationrelated activities
include the financing, design, building, operating, and maintaining of the current green energy gener
ation infrastructure, as well as new renewablebased infrastructure [23], [85]. Supplyrelated activities
mainly involve energy trading and retail sale of green electricity and green gas [23], [24]. Furthermore,
although not explicitly mentioned in scholars, cooperative utilities are also expected to performmetering
and billing of their supplied energy. Because of their small size [146], it is not expected that cooperative
utilities perform transmission and distribution related activities.

Key Partnerships
The network of partners and suppliers of a cooperative utility has two main differences with traditional
and green utilities. Besides energy market regulators, TSOs, DSOs, and (renewable) energy suppliers,
it also includes highly committed cooperative members [23]. Furthermore, the local municipality is a
key partner, particularly to build trust in the local community and facilitate knowledge transfer between
local actors [24], [114]. Also, financial institutions or other investors have been identified as potential
partner, although subject to more difficulties than in case of traditional or green utilities [173]. Finally,
although not being mentioned in literature, partners are assumed to include equipment manufacturers.

Cost Structure
The cost structure of a cooperative utility mainly consists of costs due to the O&M of the generation
and distribution infrastructure, deployment of new renewable energy generation capacity, cooperative
member payouts, and staff [23], [90]. Further costs can can be related to customer administration,
energy purchases at the wholesale market, and network charges [23]. Finally, although not explicitly
mentioned but assumed as general possibilities, cooperative utilities may spend money on external
contractors, finance or investment repayments, and consultancy [85]. Due to its webbased nature,
marketing and communication activities will in all probability not lead to high costs [88].
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A summary of the described findings are summarized and graphically represented in the ’Coopera
tive Electric Utility Business Model Canvas’, presented in Figure 3.8. Furthermore, an overview of the
energy and money flows is provided in Figure 3.9.

Figure 3.8: The Cooperative Electric Utility Business Model Canvas. Own illustration, based on literature study findings.

Figure 3.9: Energy and payments flows of the Cooperative Electric Utility. Adapted from Bryant et al. [23] and Hall & Roelich
[82]. The different colors are used as distinction between consuming parties, generating parties, and utility.
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3.4.3. The Prosumer Utility Business Model
The Prosumer Utility Business Model is the third emerging business model for electric utilities identified
by Bryant et al. [23]. A description of its various components is provided in this section. However, as
this model is centered around much more sophisticated technologies than the previous models, first
the basic working principle will be addressed.

The prosumer utility model is built around providing consumers with (smallscale) storage equip
ment, while also encouraging them to become prosumers by installing selfgeneration equipment (i.e.
rooftop solar PV) that they can sell or lease from the prosumer utility. In this way, the prosumer utility
aims to build a large capacity base which it subsequently wants to access [23]. Besides this, Peer
toPeer (P2P) energy trading software and distributed generation control processes are deployed to
enable development of a socalled Virtual Power Plant (VPP).

First of all, the term P2P trading will be explained. In case a prosumer produces more electricity
than it consumes, i.e. on a sunny day, it generates a certain amount of surplus electricity [200]. Then
there are a few options: the prosumer can curtail generation, can store the electricity on a storage
device (e.g. battery system), supply it into the power grid, or sell it to other consumers. The latter,
direct energy trading between consumers and prosumers, is called P2P energy trading [200]. A ’peer’
can be one or multiple local energy actors, including generators, consumers, and prosumers [200]. So,
P2P energy trading is encouraging multidirectional energy trading within a local area [200], typically
enabled by digital platforms, in turn driven by the rapid development of ICT systems [83].

Secondly, we have the Virtual Power Plant (VPP). As Asmus [9] puts it, ”VPPs represent an ’In
ternet of energy’, tapping existing grid networks to tailor electricity supply and demand services for
a customer, maximizing value for both enduser and distribution utility through software innovations”
(p.75). In other words, the VPP aggregates resources as Renewable Distributed Energy Generation
(RDEG), storage systems, demand response systems, and even Electric Vehicles into one virtual fa
cility that allows for system optimization and grid stabilization without requiring large investments in
infrastructure [9]. Or, as Bryant et al. [23] put it: VPPs ”allow the Prosumer Utility to sellon any excess
generation from customers’ rooftop solar PV systems to other customers, generating payments for the
owner of the system and for the utility” (p.1039). German prosumer utility Sonnen Group provides a
clear graphic depiction of P2P trading and their VPP, as presented in Figures 3.10 and 3.11.

Now the basic working principle of the prosumer utility has been clarified, the different business
model components can be described. Again, both scientific articles and theses from the five previously
named databases were searched. The specific keywords used for this section were combinations of
”prosumer utility”, ”prosumer energy utility”, ”prosumer electric utility”, or ”energy service company” (or
their plural form) and ”business model”. Also, the combination ”distributed energy generation”, ”utility”,
and ”business model” was used. Hereafter, the results were scanned to assess their quality and use
fulness, and relevant cited literature was assessed. Finally, the most relevant sources were used for
the description of the different business model components of a prosumer utility.

Figure 3.10: PeertoPeer (P2P) energy trading. Image adapted from Sonnen Group [78].
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Figure 3.11: Working principle of a Virtual Power Plant (VPP). Image adapted from Sonnen Group [78].

Value Proposition
As follows from the working principle, the value proposition of prosumer utilities can be described as
offering customers renewable, local, and selfproduced electricity [23]. At the same time, prosumer
utilities aim at maximizing their customers’ ability to utilise owned or leased selfgeneration resources.
With this value proposition, prosumer utilities are shifting away from the sale of a commodity product
differentiated on price, towards sale of comprehensive energy services that are differentiated on qual
ity [174]. Membership of the community enables complete independence from the conventional grid,
enabling a local energy sharing economy [112]. Basically seen, prosumer utilities still provide their
customers with electricity, but their business model is built around offering that value proposition in an
entirely novel, servicefocused way compared to traditional, green, or cooperative utilities.

Customer Segments
The customer segments targeted by a prosumer utility mainly include residential customers, preferably
willing to produce energy [23], [19]. Furthermore, (small) commercial customers are targeted as well
[112], [84]. Moreover, in line with the strong green and digital focus, it could be argued that a prosumer
utility mainly targets customers who are efficiencyoriented, digitally connected, and environmentally
and socially conscious [112].

Channels
Again, because of its unique value proposition also the channels through which the prosumer utility tries
to reach its customers will be different from those of other discussed utilities. In this case, Bryant et al.
[23] are somewhat less limited in their description of the channels, although (according to author) still
incomplete. According to them, the communication methods include an energy bill, an energy commu
nity app or platform, and customer engagement updates. The energy community app or platform can
be seen as highly important, as much emphasis is put on this feature. In such a community, members
are able to share their selfgenerated excess energy with other members. Moreover, as the members
are all committed to a cleaner energy future [78], this will create a strong community feeling amongst
members. Other distribution channels of prosumer utilities include mainly their website, expositions,
energy consultants, and certified electricians [112].

Besides these, as also follows from the fact that prosumer utilities have network regulators, DSOs,
and TSOs as key partners [23], the electricity is obviously still distributed between consumers and pro
sumers via the existing grid infrastructure, and it is assumed that a few of the findings of Hannon et
al. [85] will apply. Marketing, purchasing, metering, billing, and customer feedback will likely be mainly



34 3. Business Models of Electric Utilities

executed online or via the platform. Also, support will presumably still be offered through a customer
service call centre.

Customer Relationships
As in the case with a cooperative utility, the relationship between a prosumer utility and its customers
can be recognized by a more personal and active nature, for example shown by the customer en
gagement updates [23]. Another confirmation of this fact can be seen in the community aspect [112].
Furthermore, the image that a prosumer utility wants its customers to receive can be described as be
ing a means for supporting local, green energy [23], [112]

Revenue Streams
The revenue streams of a prosumer utility differ considerably from what we have seen in the cases
described before. First of all, an important revenue stream is the sale or leasing of distributed renew
able energy generation and storage equipment, mainly solar panels and battery systems (often based
on a 10year contract including a warranty) [23], [112]. This also implies payments for installation and
maintenance activities [112]. Further, to enable P2P energy trading, customers often first have to be
come a member of the ’community’, which involves a membership payment (often based on a 12 year
contract) [112]. Furthermore, the prosumer utility sells additional energy to customers and to the whole
sale market [112], [150], and performs energy arbitrage [23], [150], which generates revenue by selling
power purchased and/or stored during offpeak times at peak times (leading to a higher electricity rate)
[194]. Lastly, the prosumer utility receives payments for energy balancing services [23], [112].

Key Resources
The most important assets of a prosumer utility are prosumer assets (i.e. residential solar PV and a
battery system), and the P2P trading platform and VPP software which enables the optimization of
energy usage and grid balancing services [23], [112], [28], [150]. Furthermore, a prosumer utility will
benefit from its image as empowering consumers. Finally, other key resources include skilled employ
ees, for example product and software developers, and access to finance [112].

Key Activities
As opposed to the earlier described utilities, the most important activities that a prosumer utility exe
cutes cannot be divided into the three categories distinguished by Hannon et al. [85] due to its complete
different way of doing business. Key activities of a prosumer utility mainly include development, O&M
of the battery systems, P2P trading system and Virtual Power Plant [23], [112], [28]. Furthermore, new
prosumers must be signed into the network and must be provided with solar PV and storage equip
ment, which will also require installation and maintenance activities [23]. Other key activities include
marketing, smart metering and billing processes [112]. Finally, with respect to the currently still emerg
ing nature of most prosumer utilities, multiple revenue and cost factors need to be managed and the
utility needs to get access to finance [112].

Key Partnerships
The network of partners and suppliers of a prosumer utility depends involves mainly the community
members (allowing P2P trading and the VPP system to function properly), and the prosumer customers
(supplying the required energy) [23]. Besides these two groups, other partners include the energy mar
ket regulator, the TSOs, and DSOs [23]. Furthermore, prosumer utilities often work together with other
utilities for the management of energy data and optimization of production and consumption [112].
However, it is assumed that this is mainly due to their emerging nature. The same goes for financial
institutions and investors, who are of high importance during the startup phase. Finally, prosumer util
ities can work with equipment manufacturers, sales partners, and certified electricians for installation
and maintenance of equipment [112].

Cost Structure
The costs of prosumer utilities are mainly due to the O&M of the P2P trading system and VPP, the
installation and maintenance of residential solar PV and battery equipment, network usage, and staff
[23], as well as the development of hardware, inverters, and IT services [112]. Furthermore, other costs
include R&D, marketing, customer administration, and energy sale from the wholesale market in case
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of insufficient available energy within the community [23], [112]. Also, as follows from the key partners,
prosumer utilities may spend money on external contractors (i.e. electricians), finance or investment
repayments, and consultancy [112].

A summary of the described findings are summarized and graphically represented in the ’Prosumer
Utility Business Model Canvas’, presented in Figure 3.12. Furthermore, an overview of the energy and
money flows is provided in Figure 3.13.

Figure 3.12: The Prosumer Electric Utility Business Model Canvas. Own illustration, based on literature study findings.

Figure 3.13: Energy and payments flows of the Prosumer Utility, adapted from Bryant et al. [23]. The different colors are used
as distinction between consuming parties, generating parties, and utility.
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3.4.4. The Prosumer Facilitator Business Model
The fourth and final emerging business model identified by Bryant et al. [23] is the Prosumer Facilitator.
Its business model can be seen as the most distinctive, as it is focused on reducing griddependency
of customers primarily by the sale or lease of rooftop solar PV and battery storage systems. Moreover,
prosumer facilitators do not supply any energy to customers, resulting in the dependency on other types
of electric utilities in case demand exceeds the distributed generation [23].

In that respect, as the scope of this thesis is strictly limited to electric utilities (see section 1.5), and
as the provided leading definition of an electric utility is focused on the delivery of electric energy to
customers (see section 3.1), the prosumer facilitator model does not meet the criteria. Therefore, this
model will be excluded from further analysis.

3.4.5. Reflection on Identified Business Models
Now all currently existing business models for electric utilities have been identified based on the clas
sification proposed by Bryant et al. [23], it can be insightful to reflect on these findings.

First of all, according to author this set of BM types can be considered mutually exclusive, in the way
that they are sufficiently different. This is based on a few observations. Firstly, each BM type mainly fo
cuses on a different customer segment. The Traditional Utility focuses on nationwide households and
businesses in general, while the Green Utility specifically targets environmentally conscious customers.
Moreover, the Cooperative Utility focuses on customers in specific local areas, in which the customer
is simultaneously shareholder. Finally, the Prosumer Utility focuses on efficiencyoriented and digitally
connected customers that are open to innovative solutions. So, there are clear differences between the
customer focus of the different models. Secondly, the value propositions and key resources with which
the value is proposed also show significant difference. The Traditional Utility focuses on the supply of
reliable and lowcost units of energy, offered through the bulk generation of mainly fossilfuel based
energy. The Green Utility offers metered units of energy as well, but delivers this value through renew
able energy generation, highly different types of resources than the traditional utility. Furthermore, the
Cooperative Utility offers local, renewable energy through smallscale, distributed renewable energy
generation assets as a few wind turbines or a small solar farm. Finally, the Prosumer Utility does not
generate any energy itself, but offers its customers the access to an aggregated virtual pool of local,
renewable, selfgenerated energy. So, based on these eminent differences, the set is considered to
be mutually exclusive. It must be stretched that this only means that the identified BMs are sufficiently
different; not that they cannot be combined in practice.

Secondly, the question could be asked whether the identified set of business models for European
electric utilities is complete. According to author, the answer to this question is affirmative. First of all,
the study by Bryant et al. [23] analysed 40 different utilities active in Europe. So, this is a considerably
large sample, addressing multiple utilities in a variety of countries. Also, a brief inspection of some
randomly selected utilities in this list did not lead to other insights. Secondly, it must be highlighted that
these identified BM types each represent a category, and not a singular business model. Therefore,
differences in for example size should not be seen as a different BM type. Thirdly, the energy sector is
rapidly developing, and many utilities (extending to all four BM types) introduce new BMs and various
innovative solutions. However, the classification as one of the utility BM types is based on the ’core’
model, based on the dominant, general value proposition. Therefore, traditional utilities that have re
cently started with offering green energy or residential solar PV panels (but of which the main customer
base is still provided with largescale, fossilfuel based energy) are still evaluated as operating a tra
ditional model. Finally, from the consultations with the two external industry experts emerged that the
Netherlands have taken the European regulations on liberalization of the energy market considerably
more seriously than other EU countries. In most other countries, utilities still tend to be more inte
grated, and many energy markets are still dominated by a few large incumbents. Therefore, it could be
expected that the Netherlands would be a country with one of the most new market entrants. A brief
inspection of multiple electric utilities in the Netherlands has also not led to any additional BM types.
Therefore, it could be sufficiently substantiated that currently no significantly different business models
for European electric utilities exist that would not fall either within one of the identified BM categories,
or in the prosumer facilitator model that was not further addressed because of the scope of this thesis.
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Finally, it is noteworthy that consultations with two industry experts [48], [187] did not lead to differ
ent or additional insights on this subject. As Bryant et al. were the first to conduct this type of study, no
additional or other insights could be obtained from other literature. Seeing its recent (2018) publication,
there is sufficient confidence that their classification will still suffice.

So, this chapter has identified four currently existing Business Model types for European electric
utilities, of which three have been emerging in response to various developments that are changing
the energy sector. The next chapter will address those developments in more detail and discuss the
current alignment of the different utility BMs with these developments.

3.5. Chapter Summary
The goal of this third chapter was to obtain a thorough understanding of the currently existing business
model types for electric utilities. An extensive literature review has delivered sufficient insights for
answering the first sub research question of this thesis:

What are the currently existing types of businessmodels for electric utilities?

Utilities are a part of the larger electricity value chain, consisting of generation, transmission, dis
tribution, retailing, and consumption. Their activities can span from either one segment to across the
entire value chain. Traditionally, the flow of power and money were oneway: power flowing from gen
eration to consumption, and money flowing the other way around. This resulted in a straightforward
business model for an electric utility: the Traditional Utility business model. Basically seen, the tradi
tional utility model is based on the supply of reliable, efficient, and lowcost electricity, gas, and heat.
This electricity is mainly produced by fossil fuels, and the revenue model is based on bulk supply.

However, the energy transition posed some threats to this model, among others due to increasing
amounts of renewable energy, a shift towards decentralized electricity generation, and digitalization.
As a result, during the past decade multiple new BMs for utilities have been emerging. The first one
is the Green Utility BM, which is characterized by a quite comparable model as traditional utilities, ex
cept their offered electricity is completely generated by Renewable Energy Sources (RES). The second
emerging BM is the Cooperative Utility. In a cooperative, each customer is also shareholder, and all
shareholders have the same voting power. Cooperative utilities focus on providing renewable energy to
their community members in a lowprofit or nonprofit way. In case of profit, it is used to support the local
community. Finally, the third identified BM is the Prosumer Utility. This model is built around the provi
sion of (smart) storage equipment to customers, while also encouraging them to install selfgeneration
assets. In that way, prosumer utilities aim at building a virtual capacity base in which customers can
trade energy with each other (P2P trading), which is called a Virtual Power Plant (VPP). This VPP
aggregates all distributed generation and storage resources into one virtual facility that enables a local
energy sharing community. So, basically seen, a prosumer utility still delivers (renewable and local)
electricity to its endconsumers, but it does so in a completely different, digital, way.

So, it can be concluded that currently four basic business models for electric utilities exist. Of these
four types, the prosumer utility model seems to be the most innovative.





4
Developments in the Energy Sector

In Chapter 3, it has become clear that currently four different business model types for electric utilities
exist. Of these models, the traditional utility model is the most wellknown, as it has existed without
major changes for a long time. As we have seen, power companies have not felt the urgency of
developing alternative business models until a few years ago, when several disruptive technologies
were introduced. Since then, the energy sector is rapidly transforming from centralized, largescale,
fossilfuel based energy generation to decentralized, smallscale, renewable energy generation, from
thermodynamics to electronics, and from prices determined by the market to governmental regulations
and subsidy schemes [133]. This chapter addresses recent developments in the energy market and
their implications for the current electric utility business models in more detail.

The findings of this chapter will be used to provide a partly answer to the second sub research
question of this thesis:

What are the major developments in the energy sector and to what extent
are current electric utility business models adapted to these developments?

In the next section, 4.1, themajor developments in the energy sector will be discussed inmore detail.
Thereafter in section 4.2, the conceptual framework will be presented with which the utility business
models will be analysed. This is followed by an assessment of the current alignment of the different
utility business models with the energy sector developments in section 4.3. Finally, a summary of the
main findings of this chapter will be provided in section 4.4.

4.1. Major Developments in the Energy Industry
To obtain a good overview of all existing relevant literature on the major developments in the energy
sector, both scientific articles and theses were searched, using the five previously named different
databases and various combinations of keywords. The specific keywords used for this section were
combinations of ”energy sector”, ”energy industry”, ”energy system”, ”power sector”, ”power industry”,
”power system”, ”electricity sector”, ”electricity industry”, or ”electricity system” and ”developments”,
”disruptions”, ”changes”, ”trends”, or ”energy transition”. Hereafter, the quality and usefulness of the
results was assessed and cited literature was inspected. After analysing all results, the most rele
vant sources were used for an analysis of the major developments in the energy sector. Also, expert
consultations were conducted during which the literature results were discussed and validated.

4.1.1. Decarbonization
First of all, one of the most important developments that affects the energy industry is the transition from
fossil fuels towards Renewable Energy Sources, or decarbonization [44], [48], [86], [187]. According
to Di Silvestre et al. [44], decarbonization can be defined as ”the declining average carbon intensity
of primary energy over time thanks to the exploitation of new and clean energy sources” (p.484). In
that respect, the share of RES as wind, solar PV, biomass, hydro, geothermal and marine energy in
the global electricity generation mix is constantly increasing [95]. Simultaneously, or partly as a direct
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result, a growing number of policies (e.g. [40]) focusing on decarbonizing the economy is implemented
[44], [95]. As a result, the entire structure of the energy sector is subject to change, affecting the way
how energy is produced and distributed to customers [50], [146], [184].

A consequence of this trend is that low or even negative electricity prices are an increasingly com
mon phenomenon (in turn leading to lower overall spot market prices), and many major utilities have
faced severe (50  80%) losses in their market value [86], [95], [166]. As such, utilities’ traditional way of
doing business has been disrupted, resulting in the challenge for utilities to develop a suited business
model for renewablesbased electricity generation [146]. Furthermore, grid operators are increasingly
facing the necessity to curtail or redispatch renewable energy capacity for grid stability purposes, re
sulting from large renewable generation overshoots (due to the strong variable nature of RES) [141],
[95], [166]. Especially in more rural areas, but also in large productive regions such as windy coasts,
these increasing supply peaks are of major concern, and conventional grid expansion is costly and not
always an option [166]. For consumers, the decreasing spot market prices have not been reflected in
a lower energy bill. In fact, the opposite is true; costs of renewable energy policies aiming at boosting
RES diffusion have been passed on to consumers [166], [86].

Besides electricity, this decarbonization trend also applies to other energy vectors as gas and heat
[48]. More specifically, there is an increase in the use of green gases, and heat is becoming increasingly
generated by heat pumps or heat recovery technologies [48]. Moreover, it must be noted that the strict
boundaries between the different energy vectors are becoming increasingly blurred, as for example
electricity is now used to produce heat (in case of a heat pump) or hydrogen [48].

Summarizing, the transition towards a renewable energy system heavily affects the entire industry,
and utilities are no exception.

4.1.2. Decentralization
Secondly, the energy transition and corresponding implemented policies also imply an increase in the
use of Distributed Energy Resources (DERs), or decentralization [48], [86], [107], [187]. Distributed
Energy Resources can be defined as ”any resource capable of providing electricity services that is
located in the distribution system” (p.2) [95]. In that sense, DERs not only refers to distributed energy
generation, but can also imply energy storage, Demand Response (DR), energy control devices and
other energy efficiency services [95]. Taken together, the growing importance of various DERs can
be described as a shift towards decentralization, which indicates generating and managing electricity
closer to consumption; thus at Low Voltage (LV) and Medium Voltage (MV) levels [44], [166]. In line
with the decarbonization trend, most of the largescale distributed energy generation is contributed by
solar PV and wind [44]. As we have seen, this can lead to stability issues for grid operators [166].

Furthermore, besides the more local generation by small solar and wind farms, there is also an
increase in prosumers [44], [133], [166]. These prosumers supply a large share of their own demand,
and feed residual electricity back into the LV grid. However, they are currently often still dependent on
upstream generation for peak demand [133]. This is however changing as well, as deployment of other
DERs such as storage systems is rapidly evolving [166]. Moreover, increasing integration of the heat
and mobility sectors allows consumers to become not only selfsupplying in terms of electricity, but also
in terms of other energy, e.g. by Electric Vehicles and Combined Heat and Power (CHP) plants [166].

Finally, within the decentralization trend, a more social trend can be identified. This is the increasing
emergence of local, bottomup energy initiatives [48]. Examples of these are neighborhoods coming
up with own plans to become independent of natural gas, or become all electric. Utilities could also
play an important role in the facilitation of these initiatives [48].

All in all, this decentralization of the energy system can be interpreted as a downstream shift of
value, which implies that a business model centered around offering downstream services will become
more promising [86], [133], [166]. Traditional utilities have so far not proven to be effectively responding
to this trend [146], [148].

4.1.3. Digitalization
The third major trend that has been disrupting the energy sector is digitalization [44], [48], [95], [166],
[187]. While sometimes used interchangeably with digitization, the two terms address different sub
jects. On the one hand, digitization ”encompasses the pure technical and technological conversion of
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analogue into digital signals as well as its storage and transfer” (p.4) [157]. On the other hand, digital
ization can be defined as ”the use of digital technologies to change a business model and provide new
revenue and valueproducing opportunities; it is the process of moving to a digital business” (p.485)
[44]. As follows from these definitions, digitalization is the correct term to describe this specific trend in
the energy sector.

For the energy sector, digitalization implies a shift towards a socalled smart energy system in which
the use of ICTs in generation, transmission, consumption, and storage leads to increased efficiency;
thereby also further enabling decarbonization and decentralization [28], [107], [155]. To be more spe
cific, one can think of ICTs as smart meters, smart home systems, and intelligent integrated solar PV
systems, but also Electric Vehicle charging systems [28], [133].

The efficiency gains enabled by these smart products can for example be expressed in terms of ac
tive network management possibilities [95], optimization of connected energy flows [43], and demand
sidemanagement [133], [166], as well as increased priceresponsive demand [95] and profitgenerating
possibilities for prosumers [166]. In other words, digitalization creates opportunities for grid operators,
consumers, as well as utilities [166]. However, new ’smart energy’ business models (for example
aggregating distributed generation through Virtual Power Plants [43] or creating PeertoPeer energy
communities [112] are rapidly evolving, and are further challenging the traditional business model of
electric utilities [28], [166].

4.1.4. Electrification of enduse sectors
A fourth major trend  mainly disrupting other sectors but indirectly heavily affecting the energy industry
 is electrification of enduse sectors [44], [48], [168], [183], [187]. A wellknown example of such an
enduse sector is obviously transportation (Electric Vehicles), but one must also think of electrifying
buildings (e.g. with heat pumps) and industry [168]. Together with the decarbonization of the electricity
mix, electrification of enduse sectors that are now predominantly running on fossil fuels must lead to
achieving ambitious emission reduction targets [183]. As already mentioned in the decarbonization
trend, this implies a blurring of the boundaries between different energy vectors [48].

However, this trend comes with another challenge for the power sector. For Europe, after fully
recovering from the Covid19 impact, between 2023 and 2030 electricity demand is expected to in
crease an astounding 0.8% per year [94]. In advanced economies as Europe, this trend can be largely
attributed to increased electrification in mobility and heat (or buildings). Under the widespread electri
fication scenario, this could even lead to a doubling in electricity demand by 2050 [168]. Firstly, this
means that an even larger amount of renewable electricity must be supplied, thereby strengthening the
previously identified challenges for grid operators to maintain a stable grid [166]. Secondly, most of this
electricity (about 2/3) will be generated at LV and MV levels, and only about one third at High Voltage
(HV) levels [44]. Despite ambitious goals for the buildout of more interconnected European transmis
sion lines, this still means that the distribution level will be most affected. This increases the importance
of Demand Response measures, supported by deployment of digital technologies and increased use
of energy storage [44].

4.1.5. Increased use of energy system flexibility measures
The fifth major trend that can be identified is the increased use of energy system flexibility measures
[48], [47]. Energy system flexibility can be described as ”the ability of the power system (actors, tech
nologies, processes, measures and markets) to respond reliably and rapidly to large fluctuations in
supply and demand balance” (p.5) [46]. Power system flexibility has become the key towards energy
security [94]. The intermittent nature of RES – both on a daily scale and on a seasonal scale – and this
poses two significant challenges to the power system. On the one hand, power production becomes
(much) less predictable [44]. On the other hand, power system inertia decreases leading to frequency
issues for grid operators. Both challenges call for increased energy system balancing, or flexibility.
Where power system flexibility used to be mainly provided by rapidly dispatchable generators, also
other balancing measures are increasingly being used [93]. In that respect, power systems are being
increasingly interconnected to other power systems nearby (i.e. interconnections between the Dutch
and German/UK/Belgian grids) [48], [93].

Furthermore, for both identified challenges, centralized and decentralized electrical energy storage
are wellsuited solutions [38], [44], [93], [183]. Largescale, centralized storage options are for example
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provided by Pumped Hydroelectric plants or large battery storage systems [162]. In line with the trends
towards decentralization and digitalization, decentralized storage solutions as home battery storage
and thermal energy storage are also increasingly deployed [162], [166].

Besides these (and a few other existing solutions), an alternative solution for both longterm and
shortterm storage has been emerging: hydrogen storage [38]. In times of excess electricity genera
tion, the excess electricity is used to generate hydrogen through an electrolyzer [38]. The hydrogen
can be stored and used again for a time when generation exceeds demand. In this case, the hydro
gen is converted back to electricity by means of a fuel cell [38]. Despite its relatively low roundtrip
efficiency, hydrogen storage enables long term storage at massive scales, and is therefore a highly
suitable solution for increasing power system flexibility [38], [115]. This research will not go into further
detail on this topic, but it is worth noticing the rapid development of this specific technology and the
major role it can play, also in other sectors as mobility and industry [38], [115].

4.1.6. Increased use of energy efficiency technologies
Finally, despite being strongly connected to (and overlapping with) the first three trends, energy ef
ficiency improvements at demandside is another key trend worth mentioning on its own [48], [168],
[183], [187]. Where energy generation and distribution are already considerably efficient, efficiency
at the demand side has now started to receive attention as well. The ultimate impacts of this trend
are increased grid stability and a lower total energy demand through more efficient use, thereby partly
counteracting the effect of electrification and decreasing energy system intensity [168], [183]. Energy
efficiency measures are present in almost every enduse sector, but has the highest effects in the
transport and building sectors [183]. The replacement of internal combustion engines in cars by elec
tric motors is a wellknown example, just as replacing light bulbs in buildings with LEDs. As we have
already seen in the sections on decentralization and digitalization, energy efficiency measures are also
reflected in DemandSide Management (DSM). Palensky and Dietrich [137] define DSM as ”a portfolio
of measures to improve the energy system at the side of consumption. It ranges from improving energy
efficiency by using better materials, over smart energy tariffs with incentives for certain consumption
patterns, up to sophisticated realtime control of distributed energy resources” (p.381). In that respect,
technologies as smart homes, smart meters, smart EV charging systems, and Demand Response can
all be considered examples of DSM [28], [133], [137], [166].

In short, the six abovementioned major trends all lead to fundamental change in the energy sector,
affecting both the energy supply chain and society as a whole. As will follow from the case study in
Chapter 7, these developments found in literature correspond to the current opinions of utility and CVC
managers about this subject.

4.1.7. Sidedevelopments
Besides these six main developments, Di Silvestre et al. [44] identified four sidedevelopments that
are noteworthy for a complete picture of the power sector developments (p.483):

• ”Considering the aging of infrastructures, there is a widespread need for investment in endoflife
grid renewal

• Considering all the new energy resources connected to the grid, there is a need to handle grid
congestion (with marketoriented policies)

• Market design and regulatory mechanisms are evolving to support the transformation towards
equity, access to electricity and lower costs;

• Environmental compliance and sustainability are needed for new and existing infrastructures”

These sidedevelopments mainly indicate that the grid – an essential component in the power sys
tem – is subject to some challenges. Despite the fact that this is a highly relevant issue, it mainly affects
TSOs and DSOs, who are responsible for grid operation. Therefore, these developments will not be
separately included in the analysis of to what extent utilities are currently adapted to the energy sector
developments, as that will be limited to the six main developments. However, it must be noted that
these grid issues might create new business opportunities for utilities.
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The same goes for the latter two sidedevelopments. With respect to evolving market design and
regulatory mechanisms, these will be assessed later in this research, when the potential barriers to BMI
and better adaptation of utilities to the power sector developments are assessed. For environmental
compliance and sustainability of infrastructures holds that this development has too much overlap with
the larger decarbonization trend. Therefore, it cannot be seen as separate development.

So, six main developments in the energy sector have been identified. To be able to assess the
extent to which the different BM types of utilities are adapted to these developments, in the next section
a conceptual framework is presented that will be used for this analysis.

4.2. Conceptual Framework for Analyzing Utility Business Models
In this section, a conceptual framework is presented that will be used to analyze the current alignment
of all four utility BMs to each of the six energy sector developments. Eventually, this framework will also
be used in the analysis of the potential contribution of Corporate Venture Capital to BMI of traditional
electric utilities, as will be presented in Chapter 7.

The conceptual framework is presented in Figure 4.1. First of all, it must be noted that one version
of this framework represents one utility type. So, the analysis of all four utility BM types will result in
four different frameworks. Within each framework, the organizational environment of a utility is repre
sented by a circle, presented in the middle. The outer part of the framework represents the industry
environment of a utility and is represented by a hexagonshaped ’shell’. This industry environment is
divided into six ’domains’, each representing one major energy sector development. To analyse the
extent to which a utility is currently adapted to each of the six energy sector developments, all of these
domains will be (partly) shaded. A score of five means that a utility BM will be fully aligned with a spe
cific energy sector development. In that case, the domain of this development will be fully shaded. On
the other hand, a score of one means that a utility BM is not at all aligned with a certain energy sector
development; in that case, the domain of this development will not be shaded at all. Every score in
between will lead to a partly shaded domain.

A detailed analysis of the current alignment of all four utility BMs with each of the six energy sector
developments, as well as the scoring method, is addressed in the next section.

Figure 4.1: Conceptual framework for analysis of the business model of a utility. 1 = poor adaptation of a BM to a specific energy
sector development, 5 = excellent adaptation of a BM to a specific energy sector development. Own illustration.
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4.3. Current Alignment of Utility BusinessModels with Energy Sec
tor Developments

In the analysis of the developments in the energy industry, it came forward that the sector faces multiple
major changes (e.g. decarbonization, decentralization, digitalization, electrification, increased use of
flexibility measures, and energy efficiency improvements) that affect multiple actors in the power indus
try. For all relevant market actors, the power sector developments have implications for their needs.
Specht and Madlener [166] summarized the needs of these different affected parties (i.e. customers,
grid operators, society/policymakers, and energy suppliers), which is presented in Table 4.1 [166].

The findings in this table that concern the needs of energy suppliers already imply that utilities are
currently not fully aligned with all developments. However, to obtain a clear picture of where utilities
exactly stand, these implications do not suffice. Therefore, two industry experts ([48], [187]) were asked
to score the four utility business models on their rate of adaptation to each of the major power sector
developments. This was based on the following theorem: ”The Traditional / Green / Cooperative /
Prosumer Utility Business Model is well adapted to the respective power sector developments.”

The score itself was given by using the following 5point Likert scale:

1 = 𝑠𝑡𝑟𝑜𝑛𝑔𝑙𝑦 𝑑𝑖𝑠𝑎𝑔𝑟𝑒𝑒, 2 = 𝑑𝑖𝑠𝑎𝑔𝑟𝑒𝑒, 3 = 𝑛𝑒𝑢𝑡𝑟𝑎𝑙, 4 = 𝑎𝑔𝑟𝑒𝑒, 5 = 𝑠𝑡𝑟𝑜𝑛𝑔𝑙𝑦 𝑎𝑔𝑟𝑒𝑒 (4.1)

The (aggregated) results are presented in Figure 4.2. As can be seen, the figure consists of spider
web diagrams that indicate how well each current utility BM is currently adapted to each of the devel
opments. The spider web diagrams are presented as hexagons, in which each side is representing
one of the six identified power sector developments. The shaded part in each of the six sides repre
sents how well that specific Business Model is adapted to that respective development. In this score,
1 corresponds to minimal adaptation, and 5 to maximum adaptation.

Table 4.1: Resulting needs of relevant actors with respect to the decarbonization, decentralization, and digitalization of the energy
sector. Adapted from Specht & Madlener [166].

Actor Needs

Customers

• Finding, financing, and operating a suited renewable asset portfolio
• Enabling their assets to access and efficiently operate as many additional busi
ness cases as possible to max out the economic potential of their assets

• Utilizing the potential of smart grid solutions

Grid operators
• New way to reduce load peaks caused by VRE sources by means of local flex
ibility instead of grid expansion, e.g. by an external provider of peakshaving
services

Society / policy
makers

• Alternatives to conventional grid extension in order to avoid additional longterm
surcharges on the electricity bills

• Increased diffusion speed of DERs to meet agreed climate targets

Energy suppli
ers

• Shifting away from the old concept of selling energy volumes towards selling
(smart) energy services

• Winning and binding customers
• Gaining market share in small, distributed renewable assets
• Gaining extra value out of DERs, e.g. by aggregation of prosumer supply
• Responding flexibly to imbalances between increasingly volatile renewable en
ergy supply and demand in order to avoid imbalance costs
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(a) Traditional Utility (b) Green Utility

(c) Cooperative Utility (d) Prosumer Utility

Figure 4.2: Rate of adaptation of current utility business models to major energy sector developments. 1 = poor adaptation of a
BM to a specific development, 5 = excellent adaptation of a BM to a specific development. Own illustration, based on aggregated
insights from experts [48], [187].

It could be insightful to compare these figures to the findings of the Chapter 3. First of all, regarding
the score on decarbonization, it stands out that with a score of 3.5, traditional utilities score considerably
lower than the other three BMs, which received a score of at least 4.5. Considering the fact that the three
other BM types have been emerging in response to changes in the power sector – mainly the energy
transition, this is not a remarkable result. These three models all have a strong focus on renewable
energy. Despite traditional utilities are also increasingly focusing on renewable energy, they are also
the ones that possess the largest generation assets, which are often still fossilfuel based.

For full adaptation of utility BMs to the decarbonization trend, they would have to supply all their
energy 100% carbonfree. This would not only apply to electricity, but also to gas and to heat. With
respect to electricity, for example in Europe (EU27) the share of renewable energy sources in the
gross final electricity consumption in 2019 amounted to 34% [66]. For heating and cooling (which also
partly addresses gas), this number equaled 22% [66]. Although these numbers are increasing every
year, it implies that there is currently still much terrain to win. Moreover, utilities would have to supply
this 100% carbonfree energy to both private and business clients, without buying (often cheap and
foreign) RE certificates, and without investing in fossilfuel based generation infrastructure, which is
currently not often the case [130]. While for example green utilities seem to be generally considerably
well complying to these requirements with respect to electricity, this is not the case for gas [60]. Only
a very small percentage of the supplied gas is green; the remaining part is natural gas of which the
carbon emissions are offset [60]. All in all, there is still much to gain for (especially traditional) utilities
on this area.

With respect to decentralization, both traditional and green utilities received the score 2, while coop
erative utilities and prosumer utilities both scored a four. Again, this result makes sense. In section 3.4,
it became clear that the green utility model is quite comparable to that of the traditional utility, despite
the fact that the delivered energy is (predominantly) renewable. Besides this, the green utility BM was
still centered around the proposition of bulk supply of metered units of energy. On the other hand, co
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operative utilities and prosumer utilities have a more decentralized character. In case of cooperatives,
we have seen that these are focused on supplying renewable energy to customers in specific local
communities, for example generated by a (few) wind turbine(s). In this case, all parts of the energy
supply are decentralized. The same goes for prosumer utilities, although in a completely different way.
Prosumer utilities focus on offering customers renewable, local, and selfproduced electricity by pro
viding them with distributed energy storage equipment and, where possible – selfgeneration assets.
So again, energy supply is decentralized.

Full adaptation of utility BMs to the decentralization trend is somewhat more difficult to describe,
as 100% decentralized energy generation is not a goal as such; centralized, renewable generation
such as offshore wind or large solar farms will be essential for realizing the energy transition [177].
Nevertheless the focus of power systems will need to shift. Although good European progress on de
centralization is being reported, again there is still much terrain to win [106]. The decreasing trend in
costs of DERs must continue, prosumers (on a residential, commercial, and industrial level) must be
further stimulated by effective legislation, and utilities should offer a wide range of energy services (e.g.
efficiency consulting and integration services) and decentralized renewable energy assets to all types
of customers – i.e. with respect to distributed solar PV, various storage solutions, smart homes, EVs,
powertox solutions, but also local (independent) smart grid solutions [14]. Also, a lack of customer
demand in several areas will need to be overcome. Moreover, as we have seen, traditional utilities still
rely heavily on centralized, often fossilfuel based generation assets. As long as these are not com
pletely phased out, partly replaced by centralized RE generation and partly replaced by decentralized
RE generation in combination with a range of decentralized storage and efficiency assets, utilities are
not fully adapted to decentralization.

Thirdly, with respect to digitalization, the results are somewhat more surprising. The cooperative
and green utilities score the lowest with 1.5 and 2, respectively. This score falls within the range of
expectation, as both models do not incorporate any sophisticated digital technologies. However, when
comparing the score of traditional utilities (3.5) and prosumer utilities (4), this small difference is not
reflected in the nature of their business models. We have seen that traditional utilities make use of
mainly centralized, largescale, often fossilfuel based generation assets. On the other hand, the key
assets of a prosumer utility are its Virtual Power Plant and PeertoPeer software. This includes the
digital connectivity of all decentralized generation and storage assets. In other words, one would have
expected that the difference in digitalization score between traditional and prosumer utilities would have
been larger. This might be due to the fact that there exist a range of other digital solutions as smart
homes and smart EV charging systems, which traditional utilities have already (partly) incorporated in
their product offerings.

Full adaptation of utility BMs to the digitalization trend would imply full interconnectivity of all energy
related assets, leading to a fully digitally optimized power system. Currently, technologies as Internet
of Things solutions, Artificial Intelligence, Big Data, Cloud, 5G, and Blockchain technologies are be
coming increasingly important [12]. For example through digital technologies as smart meters, energy
management systems, smart EV chargers and a range of other ICT solutions, utilities will be able to ob
tain detailed insights into customer data, which must lead to tailored offerings of these data insights and
many efficiencyimproving solutions by utilities to customers [12]. Besides insights and efficiency solu
tions, also energy aggregation will be important (think of prosumer utilities), as well as grid balancing
services to handle grid congestion, enabling P2P energy trading, cybersecurity measures, and privacy
and data protection [12]. Although multiple utilities have started customer engagement activities with
respect to data analytics, smart behindthemeter solutions, and energy management solutions, data
monetization can still be (much) improved [12]. All in all, it seems that the technology is generally there,
but it is not yet generally available to all customers [12].

Fourthly, concerning electrification of enduse sectors, the results fall within the range of expectation.
Cooperative utilities score the lowest with a score of only 1.5. This is reflected in their relatively simple
business model and their small size. As a result, it can be expected that these utilities do not focus on
the provision of for example EV solutions or heat pumps. With a score of 3, green utilities and prosumer
utilities already score much better. For prosumer utilities, their innovative character and focus on DERs
justify this score, while their relatively small size might limit the score from being higher. For green
utilities, their strong focus on renewable energy may pass through to offering a range of products aimed
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at decarbonization society. However, because of their smaller size compared to traditional utilities, this
effect is limited to residential and small commercial customers. For traditional utilities this is not the
case. An important part of the electrification trend affects (large) buildings and industry, which are often
served by traditional utilities. Moreover, traditional utilities have more generating capacity, so they are
better capable of meeting a higher electricity demand. So, in this case the large size of traditional
utilities will have a beneficial effect on this area and thus justifies their score of 4.

Full adaptation of utility BMs to the electrification of enduse sectors would obviously not mean that
e.g. all heating and mobility would be electrified, as there are also other solutions available (e.g. green
gases). On one hand, it means that utilities would have to be ready for increased demand for electricity,
which implies increased generation. In line with decarbonization, this generation would obviously have
to be renewablesbased. Furthermore, it would mean that utilities would have to offer a range of clean,
affordable, and efficient products and services with respect to (smart) EV charging, both residential
and through public stations. Also, EVs would have to be integrated in the overall energy management
system, so they can provide flexibility; utilities would therefore have to build VehicletoGrid capabilities
[165]. Also, different heating and cooling solutions will be required for both private and business cus
tomers, that will be steered by smart thermostats and integrated with other decentralized assets [12].
Besides this, utilities would have to increase assistance to municipalities and local communities in the
facilitation of natural gas independent or all electric neighborhoods. Finally, electrification of industry is
also a relevant topic on which many improvements are still to be made. Utilities are to play an impor
tant role in this, as they can assist large industry players in decarbonization and electrification of their
energy needs, e.g. through heat recovery systems or large heat pumps.

With respect to increased use of energy system flexibility measures, it can be seen that there is little
difference across the four BMs and the scores are all high. Traditional utilities, cooperative utilities,
and prosumer utilities each score a 4, where green utilities score half a point higher. This high score
may partly result from the fact that an important share of the energy flexibility measures (i.e. increased
interconnectivity of power grids between countries) can be attributed to the account of TSOs and DSOs.
This was also confirmed during the expert consultations, in which the emergence of innovative business
models at the network operator part of the supply chain was highlighted [187]. Utilities still have to do
their part, but it seems this is already on their radar, ranging from optimizing energy flows in a VPP in
case of prosumer utilities to centralized and decentralized energy storage in case of the other utilities.

To fully adapt to this flexibility trend, utilities would have to offer various ways of grid relieving and
balancing solutions. Increased interconnectivity of power systems will provide an important part, but
mainly affects grid operators. Nevertheless, utilities could increase their activities in provision of these
balancing and relieving services to TSOs and DSOs. On the one hand, this would imply providing a
sufficient level of (decarbonized) backup generation assets for times when renewable generation falls
short. Currently, this is often provided through gas turbines [12]. On the other hand, a large part of
the flexibility will have to be provided by centralized and decentralized, longterm and shortterm en
ergy storage. Largescale storage technologies can for example include Pumped Hydroelectric plants,
largescale battery storage, but also largescale production and storage of green hydrogen, and other
powertogas solutions. For the latter, they should also partner with large users of these facilities [14].
Smallscale options would rather refer to residential or local battery storage and thermal energy storage,
thereby also including EVs through VehicletoGrid solutions [12]. Other flexibilityenhancing solutions
can be provided through aggregation of (smart) DERs or smart grids in general. Currently however,
the deployment of energy storage technologies and interconnectivity between power systems is still
somewhat limited [36].

Finally, the increased use of energy efficiency technologies is the trend to which all utilities are least
adapted. The traditional utility and green utility both score 1.5, where the cooperative utility receives a
2. With a score of 3, the prosumer utility scores somewhat better. This result is not highly surprising, as
this is the trend where the focus is on efficiency improvements at the consumerside. In that respect,
utilities will have less power over this trend and must find ways to persuade their customers to welcome
efficiency technologies. Therefore, it is expected that utilities can encounter resistance or disinterest
among customers. In case of prosumer utilities, the situation is a bit different. This is mainly the result
of their VPP and P2P software, which is focused on optimizing energy flows between prosumers and
consumers. In this case, higher efficiency is already provided by the assets themselves. However, for



48 4. Developments in the Energy Sector

each utility type, here is much terrain to win.
The full adaptation of utility BMs to the energy efficiency trend is strongly related to alignment with

digitalization. Indeed, many energy efficiency enhancing technologies and energy management ser
vices will be digitallybased. In that respect, a highly important aspect of increased adaptation to en
ergy efficiency will be the access to and aggregation of large amounts of customer data. Based on
these data, many different, tailored efficiency solutions could be offered, based on dynamic prices or
an energyasaservice subscriptions [12]. Utilities can play an important role in home energy man
agement, managing consumption, integration of selfgeneration assets, and other behindthemeter
options [12]. Besides these mainly digital solutions, energy efficiency would also refer to better insu
lation of houses and buildings, for which utilities could provide consulting and installation services. All
in all, the opportunities are abundant. However, currently the full adaptation of utilities to this trend is
far from achieved. For example, this is partly due to a lack of customer demand for these solutions,
in turn the result of high investment costs, limited perceived benefits, or a lack of interest in efficient
consumption [12]. As a result, utilities would have to create more incentives for customer engagement.
Also, current incentives to improve energy efficiency have not yet proven to be effective, so utilities
would have to partner with governments and regulators [14].

Taking stock – although sometimes together with other utility types – traditional utilities score the
lowest on four of the six developments. Moreover, they only score the highest on one development.
Therefore, it could be argued that they are least adapted to the power sector developments combined.
This corresponds to the finding amongst literature that especially for traditional utilities, both scholars
and managers agree on the need for fundamental business model innovation [50], [86], [144], [147].

For a more indepth analysis, it could be interesting to assess whether this need for fundamental
BMI for electric utilities compares to general potential triggers for BMI that are recognized in literature.
However, this would not directly contribute to the answering of the sub research question addressed in
this chapter. In that respect, an analysis of the triggers for BMI is provided in Appendix D.1.

In such a rapidly developing environment, with decreasing profitability of incumbent business mod
els and the emergence of a large number of innovative startups ready to conquer the energy market,
the challenge is clear. Traditional utilities must fundamentally innovate their business model, and they
must start doing that now [144]. A few general outlines of what that required BMI for traditional utilities
might look like is provided in Appendix D.2.

In addition to the fact that the urgent need for BMI applies especially to traditional utilities, this re
search focuses on the potential contribution of Corporate Venture Capital activities on business model
innovation. Mainly due to their large size and the availability of sufficient financial resources, traditional
utilities are the only type of utilities that have these CVC programs in place. Therefore, the remainder
of this thesis will solely focus on traditional utilities and will leave the other types of utilities out of the
analysis.

So, after Chapter 3 identified four currently existing utility BM types, this chapter has unveiled six
main developments in the energy sector. Also, the current alignment of utility BMs with these devel
opments was addressed, resulting in a need for fundamental BMI for traditional utilities – which are
therefore the only utility type that will be included in the analysis in the remainder of this research. A
graphical representation of the progress made up to and including this chapter is presented in Figure
4.3. It must be underlined that this is a generalized overview, so its contents are not reflecting the exact
findings of this chapter and previous chapters (except for the energy sector developments).

In line with the limited alignment of traditional utilities with the power sector developments and the
subsequent need for BMI, the next chapter will address the potential barriers that can hinder this BMI.
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Figure 4.3: Generalized graphical representation of the progress made up to and including Chapter 4. The contents of this figure
do not reflect the exact findings, except for the energy sector developments. From now on, only traditional utilities will be further
assessed. Own illustration.

4.4. Chapter Summary
The goal of this chapter was to obtain a thorough understanding of the most important developments in
the energy sector and the extent to which electric utilities are currently adapted to these developments.
An extensive literature review and expert consultations on this subject has delivered sufficient insights
for answering the second sub research question of this thesis:

What are the major developments in the energy sector and to what extent
are current electric utility business models adapted to these developments?

The energy sector is in the middle of profound change in multiple areas. As such, six major devel
opments have been identified that have a major effect on the electric power industry. The first one is
decarbonization, also known as the energy transition. In this transition, the world is moving away from
fossil fuel sources towards renewable, clean energy sources as wind, solar, biomass, hydro, geother
mal, and marine energy. For the power sector, this means that its entire structure has to change,
affecting the way in which energy is produced and distributed to customers.Secondly, the energy tran
sition and its related governmental policies also led to shift to decentralization of energy generation and
management. This does not only mean an increase in the use of decentralized electricity generation
assets as solar PV, but also imply increased use of Distributed Energy Resources in general, also in
cluding local battery storage, electric vehicles, and other (smart) energy efficiency technologies. The
latter already implies the third major trend: digitalization. The power sector is shifting towards a smart
energy system in which the use of digital technologies must lead to more optimal energy management.
Examples of digital technologies include smart meters, smart homes, and smart EV charging systems.

Fourthly, as a result from the global energy transition, electrification of enduse sectors is happen
ing, for example in heat and mobility. This also affects the power sector, as this means an increase
in electricity demand and electric (digital) technologies as EV charging infrastructure. Furthermore, in
response to challenges resulting from the variable nature of RES, we see increased use of energy sys
tem flexibility measures. These measures mainly include increased interconnection with power grids
of neighboring countries and use of centralized and decentralized energy storage options. Besides
battery storage, also hydrogen storage technology is rapidly developing. Finally, as was already im
plicitly covered in digitalization, there is increased use of energy efficiency technologies. This is mainly
focusing on the consumption side of the power system, leading to a large increase in socalled behind
themeter options that must lead to more efficient power flow and less energy consumption, also called
DSM. Examples include changing light bulbs into LEDs, smart homes, but also DR.

To get a grasp of where utilities currently stand, the current rate of adaptation of all four utility BM
types was assessed. It turned out that none of the utilities is sufficiently adapted to all developments,
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and their rate of adaptation varies heavily across different developments. Especially traditional utilities
seem to be insufficiently adapted, as they had the lowest score compared to other utility types on four
of the six developments, the lowest of which were on increased use of energy efficiency and decen
tralization. So, it can be concluded that each of the utility types, but especially traditional utilities, are
insufficiently adapted to the identified power sector developments. Furthermore, for better insight into
the limited alignment of utilities with all developments, a brief overview of the offerings and activities
that would be required for full alignment was provided. This resulted in the conclusion that on each
development, for each utility – although to a varying extent – there is still (much) terrain to win.

All in all, the challenge is clear. Incumbent utilities must respond appropriately to these changes,
which requires fundamental innovation of their business models. Otherwise, they will face the risk of
losing their competitive position to dynamic and innovative new market entrants, or in the worst case,
bankruptcy. However, this fundamental innovation of their business models is not as straightforward.
In fact, it is a complex process subject to multiple potential barriers. In that respect, the next chapter
will address the BMI process in more detail.



5
Barriers to Business Model Innovation

In the previous chapter, various major developments that affect the power sector have been identified
and explained. Also, the rate of adaptation of current utility BMs has been addressed. From this
adaptation, it was concluded that especially traditional utilities are insufficiently adapted, resulting in a
need for fundamental Business Model Innovation. However, this simultaneously exposes a problem:
incumbent, established companies generally face significant barriers to business model innovation as
they find it difficult to appropriately respond to change [133], [148]. As other incumbent companies,
traditional utilities do generally not have a solid reputation of being successful (BM) innovators [147],
[148]. Thus, it is insightful to dive deeper into the process of BMI itself, which will address the third sub
research question of this thesis:

What are the barriers to Business Model Innovation of traditional electric
utilities in order to adapt to the energy sector developments?

In the next section 5.1, first the concept BMI will be briefly explained. Subsequently, in section 5.2
the barriers to Business Model Innovation are addressed. Finally, in section 5.3 the main findings of
this chapter are summarized.

5.1. Business Model Innovation: The Concept
Business model innovation has only started receiving attention in academic literature about twenty
years ago [67]. Just as in the case of business models themselves (see section 3.1), or maybe as
a direct result of it, a generally accepted definition of business model innovation seems to be lacking
[67]. This has resulted in a variety of definitions of Business Model Innovation, of which an overview is
presented in Table C.2 in Appendix C.

As the focus of this thesis is on business model innovation of traditional electric utilities, it was
chosen to adopt a leading definition that corresponds to this subject.Therefore, and also noting that
this is the outcome of a thorough evaluation of many years of business model innovation research, the
definition of Foss & Saebi [67] will be leading in this thesis:

”[Business model innovation can be defined as] designed, novel, nontrivial changes to the
key elements of a firm’s business model and/or the architecture linking these elements.”

Besides in providing a definition of the concept, there is also considerable difference amongst re
search on the dimensions of the concept and the ways in which it can occur. However, it is not highly
relevant to go into too much detail on this particular subject. The key takeaway here is that BMI not only
refers to transformation of an existing business model, but can also address creation or acquisition of
an additional model next to an existing model, or creation of a new model if there is no current model
[75]. Also, companies can shape BMI in different ways, for example by adding new business activities,
by linking activities in another way, or change the party that performs the activities [7].

A more extensive description of the typologies of BMI is left for Appendix D.3.
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While the definition and typology of Business Model Innovation are subject to some disagreement
amongst researchers, it has been increasingly acknowledged that business model innovation is pos
itively related to firm performance [202], [67], [10]. To be more specific, BMI can potentially deliver
transformative growth and exponential returns [120], and represents an often overlooked future value
source which has the potential to translate into sustainable competitive advantage [7], [91]. This has
the additional benefit that an entirely novel activity system is more difficult to imitate than a product
or process [7]. Furthermore, business model innovation has the potential to enable renewed value
propositions, enhanced uniqueness, and acquisition of new markets and customers [91]. As a result,
it can be explained as a strategic organizational renewal mechanism [164]. Finally, it seems that firms
with a focus on business model innovation tend to outperform their peers on profitability [76].

To conclude, the relevance of business model innovation for the electric power sector is again
underlined by the conclusion of Massa & Tucci [120]: “in the course of most industrial sectors and
humanitarian undertakings, there will come a time when the traditional way of creating, delivering, and
capturing value is no longer valid, efficient, useful, or profitable. In such moments (or perhaps just be
fore!), organizations that embrace BMI will embrace the possibility to reshape industries and possibly
change the world.” (p.437/438).

Now the context and relevance of Business Model Innovation for traditional utilities has been clari
fied, the remainder of this chapter will focus on the barriers to BMI of electric utilities.

5.2. Barriers to Business Model Innovation of Electric Utilities
With the increase of the amount of literature on businessmodel innovation in general, many researchers
have also addressed the barriers to achieving it. This comprises generally applicable barriers, as well
as specific ones for electric utilities. To obtain a full overview of the existing literature on this subject, the
standard five scientific databases were searched with varying combinations keywords, including ”busi
ness model innovation”, ”BMI”, ”business model transformation”, or ”business models” with ”barriers”,
”inhibiting factors”, ”inhibitors”, ”challenges”, ”moderators”, ”moderating variables”, both with and with
out ”electric utilities”, ”energy utilities”, ”utilities”, ”utility of the future”, ”energy”, or ”renewable energy”.
The results are presented in this section.

As a result of the diverging research on business model innovation in general, many different classi
fications exist to describe the barriers to BMI. In fact, even the used classification terms differ consider
ably. These divergent terms and definitions found in literature can be rather confusing. Therefore, this
research will capture all divergent descriptions in the following term: A barrier is a ”factor that hampers,
delays or blocks things to be achieved or prevents people to communicate or progress” (p.30) [131].

Also, a certain classification framework is adopted to ensure that a clear overview can be main
tained. Although different frameworks have been used for classifying all barriers, according to author
the most clear and complete framework was provided by Horváth & Szabó [91]. Moreover, this frame
work has already been applied to companies operating in the distributed energy market before, which
indicates its relevance for BMI for utilities, as they are one of the company types operating in this
market. Horváth & Szabó [91] distinguished five main types of barriers to BMI: 1) organizational and
company resource barriers (the term organizational here was added by author), 2) financial and prof
itability barriers, 3) awareness and behavioural barriers, 4) regulatory and institutional barriers, and 5)
technological barriers.

It must be noted that Horváth & Szabó [91] only addressed specific barriers in business model
development for distributed solar PV. So, the barriers they identified must obviously be extended by
barriers found in literature about BMI in general, as well as other specific barriers for BM development
in other more specific areas that are relevant for electric utilities. Therefore, the barriers described in
this section address both generic barriers to BMI – which are relevant for business model innovations in
general, despite sector or activity differences – and specific barriers to BMI for utilities which will bemore
in line with the identified energy sector developments of Chapter 4. Nevertheless, the classification
framework of Horváth & Szabó [91] was adopted, as according to author this is more widely applicable
than just for barriers in BM development in distributed PV.
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5.2.1. Organizational and Company Resource Barriers
Within a changing context, organizations need to both exploit their current business model and at the
same time develop new capabilities by experimenting with new business models [33], [148]. According
to Tushman and O’Reilly [181], this organizational ambidexterity ”requires organizational and manage
ment skills to compete in a mature market (where cost, efficiency, and incremental innovation are key)
and to develop new products and services (where radical innovation, speed, and flexibility are critical)”
(p.11). Focusing on only one of those elements will lead to longterm failure [181]. However, it seems
that successful incumbent companies are often failing in developing the required capabilities to man
age disruptive technologies [148]. For the energy sector, this means that utilities will have to maintain
operating their current (traditional) business model, as well as developing new business capabilities to
adapt to the identified major ongoing trends [147].

As this already implies, there exist many potential organizational and company resource barriers,
which represents the most extensive set of all potential barriers to BMI. Chesbrough [33] was one of
the first to study barriers to business model innovation. His findings show that barriers can occur in a
cognitive form, e.g. managers failing in identifying the right business opportunities and new business
models because of the mental inability to use information objectively [33]. Since then, the existence
of cognitive barriers has been widely acknowledged [17], [67], [148], [190]. On the other hand, when
managers do have identified the right business model, barriers can occur in the form of conflicts with
existing business models or assets [33], [37], [167], [202]. For example, if for a traditional utility the
model of selling as much electricity as possible is their cashcow, why would they be interested in
energy efficiency technologies for customers [48]? This goes hand in hand with incumbent companies
sometimes having active interest in slowing down innovation because they fear losing their competitive
position to new market entrants with innovative BMs [62], [156].

Moreover, Helms [86] argued that next to conflicts with existing assets and BMs, also difficulties in
asset transformation are a separate barrier. On the one hand, the traditional utility business model is
characterized by a high level of capitalintensity and thus high levels of depreciation [86]. On the other
hand, a business model (or range of different business models) merely focusing on providing various
energy solutions and services is characterized by high level of expenseintensity and intangible assets
[86]. These differences can hinder the transformation of assets of utilities.

Besides these, barriers can occur as the result of a lack of competencies to build and manage new
capabilities [67], [91], [148], gaps in the product portfolio [91], [148], insufficient allocation of resources
to new technologies [127], [148], [159], and shortcomings in management and business skills [67],
[91], [167]. Furthermore, barriers exist that are related to the search process of BMI: the where, how,
and what [190]. In other words, this refers to the high complexity of BMI, which can be traced back to
the fact that a BM consists of multiple interconnected components [127]. Simultaneously, this leads to
lengthy innovation processes [127]. Regarding the BM innovations themselves, they are often said to
be missing a customerfocused orientation, leading to a lack of knowledge of customers and a missing
logic of how to reach them [62], [91], [127], [190]. This corresponds with another, more general barrier,
namely the existence of incorrect or misaligned corporate structures [127], [167]. Furthermore, barriers
follow from the fact that companies often have a shortterm focus, for example driven by an orientation
on maximizing shareholder value [17], [127].

Also, widely recognized barriers exist at an organizational and personal level. Conflicts with organi
zational values, culture, or design are seen as important barriers [17], [67]. Especially cultural aspects,
for example the resistance to change a business model, are said to play a large role as they can lead
to considerable friction [127], [190]. This can for example be related to the fact that employees are in
fear of losing their jobs, fear increased work load, but also to too high expectations of the new business
model [167]. At a micro level, more personal barriers consist of employee characteristics in terms of
human capital, skills, and psychology (i.e. motivation, engagement, etc.) [62], [67].

5.2.2. Financial and Profitability Related Barriers
The second category of potential barriers to BMI of electric utilities addresses financial and profitability
related barriers. This category mainly affects specific barriers for BMI and increased adaptation of tra
ditional utilities to the identified power sector developments. First of all, factors as high initial investment
costs and a lack of financial resources of customers can significantly increase the payback period for



54 5. Barriers to Business Model Innovation

investments in distributed energy equipment [62], [91]. As a result, it may be not affordable for a too
large group of customers, leading to a lower demand and profitability issues for utilities [154], [159].
Therefore, these barriers can pose significant challenges to the development of new business models
by utilities, for example in the areas of distributed solar PV and energy efficiency. Indeed, it seems that
many utility managers do not perceive the distributed solar PV market as an attractive market, which
hinders innovation of utility business models in this area [148]. This has mainly two causes: the higher
costs of generation compared to conventional generation or largescale renewable generation, and the
small project size [148]. These barriers also became eminent in the turnkey model that some utilities
have applied for distributed PV [154]. However, it must be noted that these examples were found in
references that were respectively published in 2013 and 2015. Since then obviously a lot has changed,
which could challenge its current relevance. Nevertheless, this barrier could still apply to other areas
as energy efficiency or electric mobility, as these trends are more recent and less progress on these
areas has been made than in distributed solar PV.

Another financial barrier specifically addressing business model innovation with respect to renew
able energies was found to be high additional costs, for example high battery costs, high O&M costs,
and transaction costs for grid interconnection) [62], [91], [154]. These high additional costs can hinder
electric utilities in the development of adequate business models in the fields of EVs and residential
solar PV, among others [62]. In addition, referring back to the prosumer utility business model which
aims at providing as many customers as possible with (battery) storage assets, high battery costs could
negatively affect further development of this BM.

Horváth & Szabó [91] mentioned one additional specific financial barrier: a lack of access to loans
for customers with respect to residential solar PV, which would hinder utilities in the rollout of business
models in this area. However, after closer inspection it seems that this was only the case before 2013
[170]. Therefore, this barrier will not be included,

Finally, expert consultations led to one additional barrier: utilities could have a lack of debt or equity
finance to invest in innovation or new technologies (CAPEX) [48], [187]. However, after closer inspec
tion it seems that this mainly applies to smaller utilities [147]. Moreover, managers of larger utilities
have explicitly stated that their financial position is more than sufficient [86]. In line with the sole focus
of this thesis on traditional utilities, it was decided to discard this barrier.

5.2.3. Awareness and Behavioural Barriers
Awareness and behavioural barriers are the third category of potential barriers to BMI of traditional util
ities. Customer awareness and acceptance can strongly affect the demand for (distributed) renewable
energy technologies [91]. In that sense, a lack of knowledge or information on these technologies and
misinformation about their benefits can lead to lower customer awareness and demand [62], [91], [159].
Moreover, achieving customer acceptance is reported to be more challenging for serviceoriented firms
than for productoriented firms [160]. As we have seen before, an important part of future utility activities
is expected to include energy services in various fields.

The existence of a low customer demand as a barrier seems to correspond to an existing percep
tion amongst some utility managers that a sufficient customer demand for utility activity in for example
distributed RE is lacking, and therefore development of utility BMs in this field cannot be justified [148].
Moreover, evidence of this perception can also be found in the example of the lack of customer demand
for smart thermostats in the Netherlands, which became clear during consultation with an industry ex
pert [48]. Being excluded from incentive packages, as opposed to smart meters the smart thermostat
has experienced a highly limited rollout in the Netherlands, which points at a lack of customer demand
[48]. The existence of lack of customer demand for energy efficiency products in general has been
confirmed in other work [27], among others caused by a lack of information about benefits of these
technologies. For both factors holds that they can present a significant barrier to the development and
expansion of utility BMs and activities in certain fields, not only related to energy efficiency. Therefore,
it could limit the increased adaptation of utility BMs to these trends; thereby hindering BMI.

Besides this, behavioural barriers and concerns have found to play a negative role. Firstly, electricity
(at least in European or Western countries due to the high reliability of the power system) is generally
considered to be a lowinterest product [89]. Basically seen, it is intangible, cheap, and almost always
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available, so therefore it lacks customer interest. Moreover, in general customers tend to be riskaverse
or can be not responsive to novelty in general [91], [167]. As a result, there exists a general lack of
customer interest on RE technologies or other energyrelated BM innovations. This barrier does not
only specifically apply to utilities or RE, but can be found in other sectors with lowinterest products as
well, i.e. in the telecommunications sector.

Finally, a barrier was identified that addresses awareness on the companyside, as utilities could
have an insufficient amount of knowledge about the potential markets for different RE technologies
or potential customers, resulting from a lack of information [62]. This could hinder utility managers in
identifying new BM opportunities, thereby hindering BMI in multiple areas of RE.

5.2.4. Regulatory and Institutional Barriers
The fourth important category is regulatory and institutional barriers to BMI of traditional utilities. Many
barriers in this category can be related to shortcomings of the legal framework, as most introduced
regulations are either inconsistent, incomplete, or immature [91], [166], [167]. While this is recognized
as a more generally applicable barrier to BMI, a clear and more specific example can be found in
the area of energy efficiency related BMI of traditional utilities. More specifically, with respect to the
lack of smart thermostat deployment in the Netherlands [48]. Where in other countries as Germany
smart thermostats were deployed together with smart meters to increase customer consciousness
and decrease their energy usage, in the Netherlands it was decided to leave this to the open market.
This has turned out to be subject to a lack of customer demand leading to a lack of smart thermostat
deployment [48].

Besides this, more specifically concerning regulations and legislation on RE, despite the introduction
of many regulations and legislation favoring renewable energy supply, these regulations often change
or have an unclear longterm focus, leading to unpredictability and thus a lack of longterm planning
reliability for utilities [62], [166]. As a result, building and operating the required complex logistics net
works will become a challenge [62]. A clear example are the issues with decreasing feedin tariffs,
taxation, and a low electricity price, which are also constantly changing [91], [154]. These issues lead
to insufficient incentives for customers in various fields of energy (e.g. EVs, energy efficiency), affect
ing customer interest and demand, which in turn hinders utilities in the development and expansion of
appropriate BMs in these fields.

In addition, incentives are often misplaced, as they are not tailored to the varying local situations
[62]. This combination of a missing longterm planning reliability and misplaced incentives results in
long and uncertain development cycles for utilities, which will negatively affect BMI [62].

Furthermore, in general the introduction of digital technologies introduces large amounts of cus
tomer data, which can rise concerns about privacy and internet security, thereby presenting another
potential barrier to BMI [67]. For utilities, following from the digitalization of the energy system and
introduction of many smart DERs, this will be a highly relevant barrier as well. As a result, on the one
side laws on these topics will have to guarantee customer protection, while on the other side they must
avoid introducing irrational barriers [166]. Besides this, as some BMI involve acquisitions or relying
more on external partners, competition law and generalized trust can be barriers as well [67]. With
respect to competition law, as energy is a commodity product this includes strict regulations for con
sumer protection as well. All in all, a stable regulatory framework is one of the essential elements of
successful BMI of electric utilities [91].

Finally, two more specific institutional barriers can be identified. In that respect, resistance from
informal social institutions is recognized to an important potential barrier [67]. More specifically for
utilities one could think of various examples, including the wellknown resistance to nuclear energy,
biomass, and ’notinmybackyard’ issues of wind turbines or solar farms on land. The other one ad
dresses a barrier of BMI for utilities in the specific areas of RE development. This is a lack of skilled
people with specific training in RE, i.e. for installation and O&M, to ensure successful projects [159].
Practical evidence of the existence of this barrier is highly eminent. For example, in the Netherlands
there are serious shortages of skilled personnel in the installation sector, which is reported to pose a
significant threat to the energy transition and the Dutch ability to achieve its climate targets [134]. One
could for example think of delays in the deployment of EV charging stations, distributed solar PV, and
the increased energy efficiency of residential property.
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5.2.5. Technological Barriers
Finally, also technological barriers can hinder BMI of traditional utilities. Especially reliability, stability,
and efficiency of the power grid have already turned out to be critical barriers [91], [154]. Although the
infrastructure is generally strong and reliable, it only allows for a certain share of renewable energy
sources due to their strong variable nature [62]. Therefore, capacity constraints have become a signif
icant barrier, as it will require (significant) expansion of the grid capacity to maintain meeting reliability
requirements [91]. Industry experts have concerns that these problems may eventually lead to large
power losses [154]. As we have seen in Chapter 4, this has led to a need for power system flexibility
solutions.

This flexibility does not only apply to generation overshoots: in times of little wind or sunshine and
high demand, there is need for system flexibility – for example through energy storage – to avoid sys
tem performance risks and be able to meet demand. This also holds for utilities, as in order to avoid
imbalance costs they will have to come up with innovative flexibility solutions [166]. Moreover, the
flexibility potential at the household level introduced by distributed energy sources typically allows for
managing consumption or production for several hours, but not for i.e. seasonal fluctuations [166]. So,
utilities will have to develop appropriate BMs and capabilities to tackle these challenges.

These factors also lead to increased competition of RE technologies with existing technologies, and
thus demands higher levels of performance and cost effectiveness of renewables [62]. Another reason
for increasing levels of competition with existing technologies is due to the low energy density of renew
ables compared to that of fossil fuels [62]. This poses considerable limitations for some applications,
and thus introduces challenges to new BMs (for example with respect to excess electricity storage or
largescale application of biomass) [62]. Finally, with respect to customer orientation, it is important
that customers will not experience serious comfort reduction, which poses another important challenge
to distributed technologies and their management [166].

Finally, other technological barriers include the lack of standard procedures for grid connection and
metering issues [154]. Where the former has mainly relevance for decentralized energy generation,
the latter may negatively affect decentralized generation, but also EV charging, and energy efficiency
technologies. Both factors challenge the effectiveness of activities of utilities in these fields.

5.2.6. Mutual Exclusivity of Barriers to BMI
So, a wide range of barriers exists, which all have the potential to hinder BMI of traditional utilities.
However, after further inspection it turns out that a few barriers show significant overlap. To ensure
mutual exclusivity of the set barriers, it was decided to merge some of the identified barriers, based on
own insights and consultation with one industry expert [187].

First of all, five mergers were made in the organizational and company resource category. ’Conflicts
with existing assets and business models’ and ’interest of incumbents in slowing down innovation be
cause they fear losing their competitive position’ are not mutually exclusive, as the latter already implies
a conflict of innovation with existing assets or business models. Therefore, these two were merged into
the former. Besides this, ’shortcomings in management and business skills’ and ’lack of competencies
to build and manage new capabilities’ are basically referring to the same thing, so these are merged
into the latter. Furthermore, despite the fact that Helms [86] argued for including ’difficulties in asset
transformation’ as a separate barrier, according to author this shows too much overlap with the more
generally described ’conflicts with existing assets and business models’. Therefore, only the latter will
be included in the final list. Also, ’misaligned or wrong corporate structures’ is already reflected in the
more general organizational design part of ’nonsupportive organizational values, culture, and design’,
so only the latter is included in the final list of barriers. Finally, ’a lack of competencies to build and
manage new capabilities’ consists of ’cognitive barriers’ and ’inability to allocate sufficient resources to
new technologies’ [148]. Therefore, these are combined into one extensive barrier.

Furthermore, with respect to financial barriers, a ’lack of financial resources of customers’ and ’high
initial investment costs for customers’ are highly interrelated, so it was decided to combine these two
in high initial investment costs. Secondly, ’high additional costs’ can be one of the direct causes for
’profitability problems for utilities’, and will therefore not be included. separately. Regarding regulatory
and institutional barriers, the emergence of ’long and uncertain development cycles’ can be seen as
the result of ’unpredictable regulations leading to a lack of longterm planning reliability’ and ’misplaced
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incentives’. Therefore, it is not relevant to include the barrier ’long and uncertain development cy
cles’ on its own. Considering the technological barriers, ’low energy density of renewables’ has strong
overlap with ’competition of RE technologies with existing technologies’ as it can be seen as one of the
causes for this competition. Therefore, the former was discarded. Finally, ’security of supply’ is already
reflected in ’system performance risks’ and therefore not mentioned on its own.

5.2.7. Attaching Labels to all Barriers
Now the list of barriers can be considered mutually exclusive, the specific purpose of this research
requires additional step: labeling all barriers – where possible – to specific power sector developments,
based on the identified developments of section 4.1. This is based on the following classification: [1]
= decarbonization, [2] = decentralization, [3] = digitalization, [4] = electrification of enduse sectors, [5]
= increased use of flexibility measures, [6] = increased use of efficiency technologies, [7] = generic
barriers for BMI. As this implies, there exist both barriers that are specific for certain power sector
developments and generic barriers that affect the process BMI in general and can therefore hinder all
business model innovations; no matter what this specifically includes.

Two methods were used to label the barriers. On the one hand, the assessed literature was further
inspected to obtain any information on specific relevance of certain barriers to certain developments.
For example, a few papers were found to be completely devoted to barriers for further decentralization
of the energy sector, specifically concerning residential solar PV. In that case, most barriers could
be labeled to both decarbonization and decentralization. On the other hand, as the energy sector is
changing at a rapid pace, research that was conducted a few years ago might not be (fully) relevant
anymore today. Therefore two industry experts [48], [187] were consulted, which led to additional recent
insights on the labels. For example, barriers that used to be relevant for decarbonization a few years
ago, might nowadays be mainly relevant for energy efficiency, as this trend has only started to receive
attention a few years ago.

5.2.8. Overview of Potential Barriers to BMI of Traditional Utilities
An overview of all potential barriers, including their classification, related power sector developments,
and related papers, is presented in Table 5.1. In this table, the barriers that were confirmed by expert
consultations are highlighted.

What this extensive set of barriers already implies, is that the approach here has been to translate
all potential causes for the limited adaptation of traditional utilities to the various identified power sec
tor developments into barriers to business model innovation. Obviously, other approaches could have
been taken, but according to author this specific approach is a clear, complete, and structured way of
assessing the causes for this limited adaptation.

It is important to stretch that the substantive component of Business Model Innovation is also trans
lated into barriers. As Richter [148] discovered, this substantive component is reflected in the potential
BMI barriers Gaps in the product and service portfolio and Lack of competencies to build and manage
new capabilities due to cognitive barriers (managers failing to recognize business opportunities) and
the inability to allocate sufficient resources to new technologies, which are both relevant for all identified
power sector developments.

Indeed, it is important that utilities focus on the right BM innovations and come up with new proposi
tions that will enable them to better align with all energy sector developments. Examples of what these
’right’ BM innovations might include are provided in the BMI opportunities for utilities that Bryant et al.
[23] identified (p.1034/1035):

• Become a comprehensive energy solution provider, i.e. consulting, installation, financing,
O&M, and warranties of electricity generation and heating/cooling systems for a fee

• Shift to energyasaservice, offering a monthly flatfee service contract to customers

• Build a platform/virtual utility model, connecting distributed generators with customers

• Reduce cost of energy by technology experience effects that reduce costs of distributed VRE

• Develop alternative customer engagement routes, i.e. media and entertainment, home au
tomation, building security, energy saving, and data aggregation
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• Generate additional revenue with demand response and balancing; which will provide extra
services to grid operators

• Provide grid operators with assurance of large generating capacity, leading to capacity payments

With respect to the interrelationships between BMI and CVC as will be addressed in the next two
chapters, it will also be assessed to what extent CVC can help avoiding the two barriers related to
this substantive component of BMI. Therefore, in the case study in Chapter 7 also an analysis of the
substantive component of CVC activities will be performed, through an analysis of the venture portfolios
of the two CVC units of the studied utilities. Indeed, it does matter in which types of ventures the CVC
units invest, in order to be able to assess whether this will help utilities with identifying the right BM
innovations and avoiding a lack in the product or service portfolio.

Finally, it must be noted that not all of these potential barriers will be relevant in the eyes of electric
utilities themselves, as will follow from the case study results in Chapter 7.

Table 5.1: Potential barriers to business model innovation of electric utilities. Adapted from Horváth & Szabó [91] and extended
by literature study findings. Highlighted are barriers that were confirmed by at least one of two industry experts [48], [187]. Power
sector developments: [1] = decarbonization, [2] = decentralization, [3] = digitalization, [4] = electrification of enduse sectors, [5]
= increased use of flexibility measures, [6] = increased use of efficiency technologies, [7] = generic barriers for BMI.

Classification BMI Barriers (B) – [related power sector developments] Related
papers

Organizational
and company
resource barri
ers

1. Lack of competencies to build and manage new capabilities due
to cognitive barriers (managers failing to recognize business op
portunities) and the inability to allocate sufficient resources to
new technologies – [1], [2], [3], [4], [5], [6]

2. Gaps in the product and service portfolio – [1], [2], [3], [4], [5], [6]
3. Conflicts with existing assets and business models – [7]
4. Searchrelated barriers (where, what, how to innovate) due to com

plexity of BMI – [7]
5. Lack of customerfocused orientation, leading to a missing logic of how

to reach them in the BMIs themselves – [7]
6. Lengthy innovation processes – [7]
7. Nonsupportive organizational values, culture, and design – [7]
8. Nonsupportive human capital, skills, and psychology – [7]
9. Shortterm focus, i.e. mainly focusing onmaximizing shareholder

value – [7]

[17], [33],
[37], [62],
[67], [91],
[127], [147],
[148], [154],
[156], [167],
[190], [202]

Financial and
profitability
barriers

10. Profitability problems for utilities in certain markets due to high
costs, small project sizes, and high additional costs (i.e. O&M,
transaction costs for grid interconnection, and high cost of bat
teries) – [1], [2], [4], [5], [6]

11. High initial investment costs for customers, lowering demand and
thus lowering market attractiveness for utilities – [1], [2], [6]

[62], [91],
[127], [148],
[154], [159]

Awareness and
behavioural bar
riers

12. Misinformation or lack of knowledge about benefits of RE tech
nologies by customers leading to lower customer awareness and
acceptance, hindering utility BMI in certain areas – [2], [3], [4], [6]

13. Lack of customer demand in certain areas, blocking the justifica
tion of utility BM development in these fields – [2], [4], [5], [6]

14. Behavioural barriers and concerns (riskaversion, customers un
responsive to novelty, etc.) limiting market potential for new util
ity activities – [2], [5], [6]

15. Lack of knowledge and information by utilities about markets for RE
and potential customers – [1], [2]

[62], [91],
[148], [159],
[167]
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Regulatory and
institutional bar
riers

16. Shortcomings of legal framework (inconsistency, incomplete
ness, immaturity) hindering utility activity in certain areas – [2],
[4], [5], [6]

17. Issues about feedin tariffs and taxation, limiting customer inter
est for novel utility BMs – [1], [2], [5]

18. Low electricity price, limiting customer interest and demand for
new utility BMs – [2], [6]

19. Unpredictable regulations leading to lack of longterm planning
reliability for utilities – [1], [2], [4], [5], [6]

20. Misplaced incentives (insufficient adaptation to local situation
and conditions) leading to uncertain development cycles for util
ities – [1], [2], [5]

21. Privacy and internet security law, restricting customer data usage
and thus limiting digital BMIs – [2], [3], [6]

22. Competition law and consumer protection, limiting BM acquisi
tion opportunities or profitability of certain BMIs – [2], [4], [6]

23. Resistance from informal social institutions (e.g. nuclear,
biomass), blocking certain BMIs – [1]

24. Generalized trust, which if lacking can limit partnering opportunities –
[7]

25. Lack of skilled people for installation, O&M, etc. limiting diffusion
of new BM activities – [1], [2], [3], [5], [6]

[62], [67],
[91], [146],
[154], [156],
[159], [166],
[167]

Technological
barriers

26. Limited grid capacity, constraining new RE integration and thus
limiting utility BMI activity in this area – [1], [2], [4]

27. System performance risks, constraining new RE integration and
requiring innovative flexibility enhancing BMIs – [1], [2], [4], [5]

28. Strong competition of RE technologies with existing technolo
gies, posing limitations to some applications of RE and thus BMIs
in these areas – [1], [2], [4], [5], [6]

29. Risk of customer comfort reduction, limiting the market potential
for certain BMIs – [2], [4], [6]

30. Lack of standard procedures for grid connection, hindering BMIs
in decentralization – [2]

31. Metering issues, limiting the effectiveness and potential of certain
propositions that rely on this factor – [2], [4], [6]

[62], [91],
[147], [154],
[166]

So, Chapter 3 identified four currently existing utility BM types. Subsequently, Chapter 4 identified
the major power sector developments, the current alignment of utility BMs with these developments,
and the resulting need for fundamental BMI for traditional utilities. Now, this chapter has addressed
the potential barriers (generic and developmentspecific) that can hinder BMI and better adaptation
of traditional utilities to the identified power sector developments. A graphical representation of the
progress made up to and including this chapter is presented in Figure 5.1. It must be underlined that
this is a generalized overview, so its contents are not reflecting the exact findings of this chapter and
previous chapters (except for the energy sector developments).

On the one hand, the identified barriers address the generic barriers to BMI, presented in the center
of the figure. We have seen that these are relevant for all businessmodel innovations in general, despite
sector or activity differences, and were represented by the label [7]. The generic barriers mainly include
organizational and company resource barriers. On the other hand, specific barriers to BMI for utilities
are the ones that hinder better alignment of utilities with the identified energy sector developments, and
were represented by the labels [1] to [6]. Therefore, they are presented in one or multiple of the six
domains that each represent a major development. Furthermore, the red outlined areas represent the
hindering impact of the BMI barriers on better alignment with each energy sector development. Finally,
the arrows represent the fact that barriers to BMI hinder better alignment of utilities with the energy
sector developments; they cannot lead to worse alignment than the current situation.
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Figure 5.1: Generalized graphical representation of the progress made up to and including Chapter 5. The contents of this figure
do not reflect the exact findings, except for the energy sector developments. Own illustration.

5.3. Chapter Summary
The goal of this chapter was to obtain a thorough understanding of business model innovation for
electric utilities. An extensive literature review and expert consultations on this subject have delivered
sufficient insights for answering the third sub research question of this thesis:

What are the barriers to Business Model Innovation of traditional electric
utilities in order to adapt to the energy sector developments?

After a brief explanation of the concept itself, the barriers to BMI were assessed. It was found that
barriers to Business Model Innovation can be divided into five categories, and can be either described
as generic barriers to BMI – independent from sector or company activities – or can be directly linked
to one or multiple of the identified power sector developments. First of all, of the organizational and
company resource barriers, the most widely acknowledged is the lack of competencies to build and
manage new capabilities, due to cognitive barriers or insufficient resource allocation to new technolo
gies. Together with gaps in the product and service portfolio, this barrier forms the highly important
substantive component of BMI. Besides these two, other barriers can include conflicts with existing
assets and business models, a nonsupportive organizational culture, design, and human capital, and
a shortterm focus (i.e. on maximizing shareholder value). Secondly, financial and profitability barriers
can for example refer to high initial investment costs for customers or profitability problems for utili
ties. Also, awareness and behavioural barriers can mainly include misinformation and poor knowledge
about benefits of renewable energy technologies by customers, a general lack of customer demand,
or behavioural barriers and concerns (customers unresponsive to novelty in general). Furthermore,
regulatory and institutional barriers can range from general shortcomings of the legal framework and
unpredictable regulations that lead to a lack of longterm planning reliability, to misplaced incentives,
issues about feedin tariffs and taxation, and privacy and internet security law. Also, a lack of skilled
people for installation and O&M seems to limit the development and diffusion of new BM activities of
utilities. Finally, technological barriers can refer to the limited grid capacity and system performance
risks due to the variable nature of RES, but also strong competition of new technologies with existing
technologies, among others.

So, on the road to business model innovation and better adaptation to the energy sector devel
opments, traditional utilities will have to tackle many potential barriers. On the other hand, various
instruments exist that can help them to address these challenges. It seems that traditional utilities
have specifically set their sights on Corporate Venture Capital activities to help them innovate their
business models and secure sustainable competitive advantage.
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Corporate Venture Capital and its Link to

Business Model Innovation
In the analyses of major energy sector developments and business model innovation in the electric
power industry, it stood out that traditional utilities stand at the beginning of what is a journey of fun
damental transformation towards becoming the decarbonized, decentralized, and digitalized utility of
the future. However, this journey is subject to many potential barriers, which must be removed or cir
cumvented to be able to fully adapt to all major developments. To support traditional utilities in this
challenge, an open innovation approach was found to be favourable over innovation solely from within
the company. More specifically, it seems that many utilities aim to harness the entrepreneurial knowl
edge and power of startups through such open innovation, and more specifically, through Corporate
Venture Capital programs [118]. That this specific approach has been fastly gaining ground is reflected
in the fact that nine of the ten largest European electric utilities have established such programs [111].
In this way, they aim to support the required innovation of their business models, which must lead to a
maintained, sustainable competitive advantage [91].

In this chapter, CVC programs of electric utilities will be addressed in more detail, including their
potential effect on business model innovation. By doing so, this chapter will address the fourth sub
research question of this thesis:

What is the potential contribution of Corporate Venture Capital for
traditional electric utilities to remove or circumvent the barriers to Business

Model Innovation and adapt to the energy sector developments?

In the next section 6.1, the concept of CVC will be explained, useful background information will
be provided, and the potential benefits will be discussed, as well as potential barriers and stimulating
factors to CVC. Hereafter, section 6.2 will address the potential effect of CVC on the barriers to BMI.
Finally, a summary of the findings of this chapter will be provided in section 6.3.

6.1. Corporate Venture Capital Programs of Electric Utilities
6.1.1. Corporate Venturing and Corporate Venture Capital
Aswas previously discussed in Chapter 1,Corporate Venturing is one of the three domains of Corporate
Entrepreneurship. During the past years, especially this CV domain has been recognized as a highly
valuable way for corporations to revitalize operations, build new capabilities, and achieve strategic
renewal [129]. This is especially the case when combining CV with an open innovation approach. As
Narayanan et al. [129] put it: ”companies frequently use internal and external sources to gain access
to ideas, discoveries, technologies, innovations, business practices, and even businesses that can fuel
growth and enhance profitability”, and ”CV is the set of organizational systems, processes and practices
that focus on creating businesses in existing or new fields, markets or industries – using internal and
external means” (p.59). In other words, the importance of an integrated open innovation approach that
combines internal and external ideas and capabilities is highlighted.
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This simultaneously reveals the subdivision of Corporate Venturing into internal venturing and ex
ternal venturing [122]. Internal venturing refers to ”new innovations developed at various levels of the
firm but within the boundaries of the firm” (p.372) [122]. In other words, internal venturing activities
happen within an organizational domain. On the other hand, external venturing can be seen as ven
turing activities that ”result in the creation of semiautonomous or autonomous organizational entities
that reside outside the existing organizational domain” (p.372) [122]. Differently put, external venturing
activities cross organizational borders. In literature, external Corporate Venturing is recognized as one
of the most important organizational instruments to shape an open innovation approach [188].

Further descending the tree in Figure 1.6, it can be seen that in turn, Corporate Venture Capital is
one of the three different modes of external Corporate Venturing. Without diminishing the importance
of venturing alliances and transformational arrangements, these two modes of external venturing are
outside the scope of this thesis and will therefore not be further discussed. As such, this research
exclusively focuses on Corporate Venture Capital. Nevertheless, the importance of applying an inte
grated combination of instruments to stimulate innovation is again underlined [48].

For CVC, again three different specific structures exist. In case of third party funds, corporations
make investments into traditional VC funds, that in turn invest that money into ventures [186]. As the
incumbent firm has no direct link with the ventures in this configuration, the objective here is mainly
financial. Secondly, dedicated funds represent a situation in which a firm has its CVC fund managed
by an independent VC firm, but acts as the only limited partner [186]. In that sense, it will now be
possible to exert more direct control over the investments and harvest some strategic benefits as well.
Thirdly, selfmanaged funds are the configuration in which firms directly invest into ventures, without
any intermediary [186]. As a result, the firm will have the most control over its investments and will thus
be able to achieve the most strategic objectives.

In the literature review of CVC activities of electric utilities, no distinction was made in the differ
ent forms of CVC. However, for the case study this thesis will exclusive concern selfmanaged funds,
being direct investments of corporations into ventures – not via an externally managed fund as is the
case with third party or dedicated funds. This is due to the fact that the only two utilities active in the
Netherlands that are pursuing CVC activities have established selfmanaged funds.

A clear and comprehensive definition of Corporate Venture Capital that still appears in highly recent
work on CVC (e.g. [124]) was provided by Dushnitsky [53] (p.3):

”[Corporate Venture Capital is] a minority equity investment by an established firm in
an entrepreneurial venture that seeks capital for growing its operations.”

Furthermore, two dimensions of Corporate Venture Capital can be distinguished: its objective (fi
nancial/strategic) and the degree to which the operations of the investing company and the venture
are linked (tightly/loosely) [32]. This results in four types of CVC investments, of which an overview is
presented in Figure 6.1.

As can be seen in the figure, driving CVC investments can be described by a tight link between the
operations of the corporation and the venture, as well as a strategic investment objective [8], [32]. En
abling investments have the same strategic objective, but are also characterized by a loose operational
link. In turn, emergent investments have a mainly financial investment objective, combined with a tight
link between the operations of the corporation and the venture [8], [32]. Finally, passive investments
are characterized by a mainly financial investment objective, as well as a loose operational link. This
last type is the most similar to independent VC investment as they are primarily committed for financial
reasons [8], [32].

CVC investing follows wave patterns, in which the activities increase and decrease accordingly over
time [52]. Since 2003, the fourth large wave has begun. This implies that there are many challenges to
CVC that heavily affect its popularity. However, Dushnitsky [52] also presented evidence that this fourth
wave is already being different than the previous ones. This is for example reflected in a much larger
average lifespan of CVC programs, its spreading towards unconventional sectors (e.g. the energy
sector), and the evolving view that it is a key innovation strategy component; not to mention the fact
that some companies even remained committed to CVC during the Great Recession [52].
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Figure 6.1: Types of CVC investments. Own illustration, adapted from Chesbrough [32].

In that respect, in the past the potential financial return of CVC investments was the main, so not
the only objective [21] – just as still is the case for independent VC investments [51]. However, for
corporate VC the focus has become predominantly strategic [31], with the goal of driving business de
velopment [171]. As a result of the increasingly strategic focus, Chesbrough and Tucci [31] argued that
CVC should be examined in the larger context of corporate innovation activities, so its performance
should be evaluated by how investments have advanced the investing companies. So, it seems that
CVC programs are increasingly recognized as a means to deliver significant strategic benefits for Busi
ness Model Innovation of (incumbent) corporations.

Generally, CVC activities include three involved parties: corporation, CVC unit, and startup [128].
They interact with each other in various ways, as depicted in Figure 6.2 [128]. The specific organi
zational structure can vary significantly, even between different selfmanaged funds [49]. On the one
hand, CVC units can have a looser structure, more similar to independent VC funds, operating as
a wholly owned subsidiary (separate entity) of the parent corporation with full investment discretion
[49], [57], [128]. On the other hand, CVC units can have a tighter structure, being embedded within a
business unit and requiring approval and funding for each separate deal [128].

As this already reveals, the former is more associated to financial objectives, while the latter is more
strategyfocused [49], [57]. However, seen from the venture perspective, the latter creates a higher

Figure 6.2: General roles of the corporation, CVC unit, and startup involved in CVC investments. Own illustration, adapted from
Napp & Marshall [128].
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risk of imitation of the entrepreneurial product, technology, or service [57]. Generally, the majority of
CVC units are integrated in the corporation [35].

Now the concept of Corporate Venture Capital has been explained, the next section will address its
relevance for the energy sector.

6.1.2. Corporate Venture Capital in the Energy Sector
Traditionally, CVC activities were mainly being pursued by the information technology, telecommunica
tions and pharmaceutical industries [180]. The energy sector used to be a relatively ’stable’ industry,
and thus not one with many CVC activities going on. However, the recent major disruptions in this sec
tor have challenged the competitive position of electric utilities. This has resulted in a sharp increase
in their innovation investments, with a simultaneous change from closed to open innovation [111]. To
shape this open innovation model, in the past decade many utilities have established CVC programs.

The novelty of CVC in the energy sector goes hand in hand with the amount of literature on the
subject in this specific context. To give a grasp of the numbers, an initial search in Scopus and Web of
Science with keywords ”corporate venture capital”, ”corporate vc”, ”corporate venturing”, or ”cvc” and
”energy” or ”utilities” led to only nine unique results, of which six were discarded after inspection either
due to a lack of sector relevance, or inadequate assessment of corporate VC. A subsequent search in
Google Scholar delivered a few more useful articles. Finally, after inspection of cited work, a few other
articles and theses were found. However, the total amount of relevant literature on this subject is still
limited.

Before the Great Recession, CVC in the energy sector was subject to much internal resistance,
as both management and employees did not understand the added value of these activities [179],
[180]. Many electric utilities perceived competitive advantage to be obtained through a low price or
classical services, and not through innovation [180]. As a result, they seemed to be more focused
on maintaining current competencies instead of investing in new ones [178]. As we have seen in
section 5.2, this conflict of interest between new and existing business models was also identified as
an important potential barrier to business model innovation.

Therefore, it does not come as a surprise that during the financial crisis many CVC funds of energy
companies were shut down [111]. After recovering from the crisis, many corporations relaunched their
CVC programs around the mid 2010s. Livieratos & Lepeniotis [111] were the first to devote renewed
attention to CVC programs of electric utilities, and highlighted the potential of CVC programs to be
an important means for utilities to successfully transform their business model and to maintain their
leading competitive position in the changing industry [111]. Moreover, being strongly related to open
innovation, CVC activities are now also linked to and complemented by other open innovation related
activities, further underlining their strategic relevance and increasing popularity [111].

With respect to the identified dimensions of CVC investments, it seems that in the case of electric
utilities the operations of the parent company and the ventures are generally tightly linked [111]. This
would imply either a ’driving’ investment type, or an ’emergent’ one, depending on the dominant invest
ment objective. It turns out that both types exist within the utility industry, but ’emergent’ investors are
rather an exception as most investments are predominantly strategydriven [111]. However, according
to author this will in all probability not be a matter of black and white, and thus the boundaries between
these investment types will be blurred. Nevertheless, it is still insightful to have a general idea of the
dominant CVC investment strategy in the electric power sector.

After having obtained a general idea about CVC and its relevance for electric utilities, the specific
potential benefits of CVC activities will be assessed in the next section.

6.1.3. Potential Benefits of CVC Activities
As already became eminent, CVC activities are being increasingly related to drive strategic renewal
and new business creation [129]. However, how this translates into specific benefits with which CVC
activities can contribute to BMI of electric utilities has not been addressed yet. Due to the lack of inte
grated research on BMI and CVC as was explained in section 1.3, and the limited amount of research
on CVC activities of electric utilities as was explained in the previous section, an assessment of all
potential benefits of CVC activities in general was demanded. So, this section will identify all poten
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tial benefits corporations can reap with CVC activities. Then, in section 6.2, the possibilities for how
these potential benefits can help to remove or circumvent the barriers to BMI for electric utilities will be
addressed. Also, in the case study in Chapter 7, the practical relevance of these potential benefits of
CVC and their link to the barriers of BMI is further assessed.

To obtain a full overview of the literature on this subject, the standard five scientific databases were
searched with varying combinations keywords, including ”corporate venture capital”, ”cvc”, ”corporate
vc”, or ”corporate venturing” with ”benefits”, ”objectives”, ”advantages”, or ”goals”, both with and without
”electric utilities”, ”energy utilities”, ”utilities”, or ”energy”. The results are presented in this section.

First, a classification framework will be adopted for clarity purposes. In that respect, different classi
fications exist in literature. For example, Pinkow and Iversen [140] embedded the objectives of CVC in
the theory of organizational ambidexterity and proposed a classification framework that distinguishes
between strengthening, complementing, and expanding objectives, based on either a more exploita
tional or a more explorational orientation of a firm’s CVC activities. However, according to author the
framework of Maula [122] provides a more complete and useful classification. Therefore, this frame
work will be adopted as a starting point for identification of all potential benefits of CVC activities.

The benefits that incumbent firms can reap from CVC are abundant and divergent [122]. Firstly,
as already became clear, a distinction can be made between financial and strategic objectives. With
respect to financial objectives, the only specific element is the financial gains that CVC activities can
bring [122]. However, this is widely acknowledged in research, e.g. in [21], [31], [52], [180].

With respect to strategic objectives, a further distinction is made into learning, option building, and
leveraging [122]. First of all, learningrelated benefits can refer to marketlevel learning, specifically
through identification of, monitoring of, and exposure to new technologies, markets, and business mod
els [122], [128], [140]. In other words, through CVC activities corporations can identify innovative ideas,
products, services, or technologies that are developed externally and have the potential to substitute
the corporation’s current ones [52]. Through exposure to new disruptive technologies and business
models, CVC might be an important strategic renewal mechanism for firms [73].

The second subcategory of learning related benefits is venturelevel learning [122]. CVC is of
ten tied to interorganizational learning [129]. Harvesting the external knowledge of competent en
trepreneurial ventures might be critical for incumbent corporations to remain competitive [54]. More
specifically, CVC activities can be used as an external way of R&D, as complementary to or substitu
tion of regular R&D activities [73]. Also, it could improve a firm’s own manufacturing processes through
learning from venture manufacturing processes [122]. Finally, companies will be able to learn about
specific pitfalls in markets or technologies as a result of the experiences of ventures [32], [54].

Thirdly, CVC can enable indirect learning [122]. More specifically, corporations can benefit from
the entrepreneurial, dynamic nature of ventures to promote entrepreneurship in their own corporate
culture that is often static and not innovative [111], [108], [122]. Also, other benefits can be ob
tained through the training of junior management, improve a corporation’s internal venturing processes
through more experience in working with ventures, learn about VC in general, or through expansion of
a firm’s network by access to new contacts [122], [171].

With respect to option building, firms can benefit from CVC activities by creating options to acquire
companies through the identification and assessment of potential acquisition targets [105], [122], [125].
Secondly, for corporations CVC activities can create options to enter new markets [122]. This can
either refer to accelerated entry of a firm in a new market, or the creation of the option for a firm to
expand its business in a new market when that market turns out to be relevant and valuable [26], [122],
[180]. Thirdly, another subcategory of option building benefits was added as the classification of Maula
[122] insufficiently addresses this option, and according to author it is too important not to mention on
its own. This is the creation of options to access and exploit external BMs, technologies, and ser
vices, either new or complementary [54], [55], [111], [128]. In that respect, through CVC corporations
would not have to develop every new technology itself in order to still be able to offer it to customers.

The third category of CVC benefits identified by Maula [122] addresses leveraging. This can refer
to a firm leveraging own technologies and platforms, for example by increasing demand for its own
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technology and products and the possibility to shape markets. Shaping markets can be important for
corporations who want to mitigate potential competitive risks with the possibility to nurture new market
entrants enabled [48]. Furthermore, leveraging own technologies and platforms can also refer to the
possibility to steer standard development of technologies, or to supporting the development of new
applications for its own products [8], [105], [111], [128], [122].

On the other hand, leveraging can also refer to a firm being able to leveraging own complemen
tary resources [122]. This can for example be shaped by the addition of new products to existing
distribution channels, or the utilization of excess plant space, time, and people [122], [171]. For both
holds that more efficient use of distribution channels, plants, or people could be achieved.

Finally, another category of potential CVC benefits was added to the framework, as according to
author this could not be classified into one of the other categories. This category is Branding, which
is achieved through promotion of an innovative corporate image [100]. While this benefit did not abun
dantly appear in literature, its relevance was confirmed by an industry expert [48]. A more innovative
corporate image can for example increase attractiveness of corporations to other startups, which could
therefore be increasingly willing to collaborate. Also, an innovative image could be beneficial for in
creased attractiveness to investors or other potential partners.

An overview of all potential benefits of CVC activities for electric utilities is provided in Table 6.1.

In any event, it is clear that investing companies can highly benefit from CVC activities. It should
be noted that the large majority of investing companies has a combination of strategic and financial
objectives, but strategic objectives have the overhand [35], [105], [122], [178]. The potential of CVC
was again underlined by Casey et al. [26] in a Deloitte report on the future of CVC: ”CVC is no longer
an instrument to only explore new technologies and business models. Together with business transfor
mation and Disruptive M&A, CVC is becoming a growth instrument to fuel new business opportunities
in both the core business and adjacent sectors and drive transformation” (p.10). In other words, CVC
enables incumbent firms to address and effectively respond to various technological shifts that can
transform their industries, for example digitalization [21], [129].

In that respect, it was found that European utilities acknowledge the need for BMI in response to
the severe industry changes ahead. They seem to see collaboration with startups as pivotal to be able
to innovate and maintain their competitive position in the changing energy industry [111].

When aggregating the potential benefits of CVC activities at firm level, a few general advantages of
CVC at an industry level can be extracted. First of all, practical evidence suggests that firms pursuing
CVC activities produce higher innovation rates than their peers that do not [54]. This positive impact
can for example been extracted from the fact that products of parent companies often incorporate
innovations from their portfolio ventures [49]. Also, CVC leads to higher patenting activity [49].

Furthermore, CVC investments lead to strategic alliance formation (in an inverted Urelation) and
acquisition activity, and can affect financial performance [49]. Interestingly, when firms are pursuing
CVC activities with a strategic aim, this has a more positive effect on the overall financial performance
of the parent company than when firms are pursuing CVC activities with a financial aim [49]. In fact,
it was found that firms pursuing CVC for financial objectives are at a considerable risk of negatively
affecting financial performance of the parent.

Obviously, reaping the potential benefits of CVC activities is not as easy as it may seem. In that
respect, a range of potential barriers and stimulating factors exit that can hinder or boost the positive
impact of CVC activities. However, this research focuses on the potential contribution of CVC to BMI
of utilities, so not on the required conditions for this contribution to become reality. In that respect, a
general description of the barriers and stimulating factors that can hinder or boost the effect of CVC
activities is provided in Appendix E.1.

Finally, taking the venture perspective, besides funding CVC does also have strategic relevance.
More specifically, CVC is found to be more efficient than independent VC in boosting development [54],
[105], and enhances the venture’s reputation [11], [128]. Also, corporate VCs’ technical, network, and
market knowledge can foster internationalization of ventures, and provides them with access to new
customers, suppliers and partners [139]. So, CVC is an attractive opportunity for ventures to secure
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Table 6.1: Potential benefits of CVC programs for electric utilities. Adapted from Maula [122] and extended by literature study
findings.

Classification CVC Benefits (C) Related papers

Financial objectives 1. Financial gains
[21], [31], [32], [35],
[52], [54], [55], [73],
[100], [108], [111],
[122], [128], [180]

Marketlevel learning
2. Identification of, monitoring of, and exposure to new

technologies, markets, and business models

[8], [21], [26], [31],
[35], [52], [54], [55],
[73], [100], [105],
[108], [111], [122],
[128], [140], [171],
[180], [191]

Venturespecific learn
ing

3. External R&D
4. Improve manufacturing processes
5. Learn about specific market or technology pitfalls

[21], [31], [35], [52],
[54], [73], [105],
[122], [140], [180],
[191]

Indirect learning

6. Change corporate culture: promote entrepreneurship
7. Train junior management
8. Learn about VC in general
9. Improve internal venturing
10. Complementary contacts / expand network

[100], [108], [111],
[122], [140], [171],
[180]

Options to acquire
companies

11. Identify and assess potential acquisition targets
[13], [21], [35], [55],
[105], [122], [140],
[171], [191]

Options to enter new
markets

12. Accelerated market entry
13. Option to expand business

[8], [26], [100], [105],
[108], [111], [122],
[128], [140], [180],
[191]

Options to exploit ex
ternal BM innovations

14. Access and exploit new or complementary BMs, tech
nologies, and services

[21], [35], [54], [55],
[111], [128], [140]

Leveraging own
technologies and
platforms

15. Increase demand for technology and products
16. Shape markets, i.e. by nurturing potential competitive

risks
17. Steer standard development
18. Support development of new applications for products

[8], [35], [55], [100],
[105], [108], [111],
[122], [128], [140]

Leveraging own com
plementary resources

19. Add new products to existing distribution channels
20. Utilize excess plant space, time, and people [122], [171]

Branding 21. Promoting an innovative corporate image [48], [100]

funding, while at the same time boosting their growth. A concrete example of the positive impact of CVC
on growth and development of ventures at an aggregated level can be extracted from their valuation
at Initial Public Offering (IPO), e.g. the venture going public [186]. It is found that ventures backed by
CVC receive a higher valuation at IPO than ventures backed by independent VC funds [55], [180].
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As this research focuses solely on the incumbent utility perspective, an overview of potential ben
efits of CVC for ventures is left for Appendix E.2. In addition, in that appendix also an overview of the
potential barriers to the impact of CVC activities for ventures will be provided.

Now all potential benefits of CVC activities to corporations have been identified, the next section
will link these to the barriers to BMI of electric utilities.

6.2. Potential Effect of CVC Benefits on the Barriers to BMI
In Chapter 4, it became clear that traditional utilities are currently insufficiently aligned with all six identi
fiedmajor developments in the energy sector and that BusinessModel Innovation is required in order for
them to maintain their competitive position. Also, it was assessed what would be specifically required
for traditional utilities to become fully adapted to each trend.

However, this is not as straightforward as it may seem. In Chapter 5 it became clear that incum
bent organizations as traditional utilities generally experience difficulties with BMI, due to a range of
generic barriers that hold for many large corporations despite differences in sector or company activ
ities. Furthermore, the limited current alignment of traditional utilities with the identified power sector
developments can be due to a large variety of causes, which have all been translated into potential
specific barriers to Business Model Innovation of traditional utilities that actively hinder better adapta
tion to one or multiple of the identified developments.

Due to the fundamental nature of the power sector changes and the speed with which it is changing,
incumbent utilities will not be able to achieve the demanded BMI on their own. In fact, external collabo
ration with startups is seen as pivotal to increase the speed and impact of BMI. In the previous section
6.1 it became clear that CVC is one of the instruments that incumbent corporations as traditional utilities
can apply to fuel new business opportunities and boost BMI. Moreover, the promising potential of this
instrument has been translated into a range of potential benefits that CVC activities can bring. Due to
a lack in literature on this subject however, the relevance of these benefits for electric utilities, as well
as their specific potential effect on the barriers to BMI, has not yet been sufficiently addressed.

In that respect, the next step in the analysis is to assess the potential contribution of the identified
CVC activities to remove or circumvent the barriers to BMI. Due to the described lack in literature on
this subject, this section will assess this potential contribution based on previously obtained insights
from literature and industry experts.

First of all, it has become clear that CVC activities can lead to financial gains for corporations.
Although the rationale behind CVC investing of traditional utilities seems to be mainly strategic, the
financial aspect may not be forgotten and can therefore still be an important potential benefit of CVC.
Looking at the potential barriers to BMI, one of the financial and profitability related barriers was found
to be lack in profitability of certain business model innovations, for example due to high costs and small
project sizes in the residential solar PV energy domain. So, if CVC investing would lead to financial
gains, that implies that these high costs and small project sizes would be less of a problem, as the
financial gains will reduce the impact of this barrier. Utilities would then be able to increase BM activ
ities in this domain, which would lead to achieving economies of scale, again reinforcing the diffusion
of their propositions. Without the financial gains of CVC, the high costs could be a much more severe
barrier which could ultimately hinder all utility activity in this domain.

With respect to marketlevel learning, the identification of, monitoring of, and exposure to new tech
nologies, markets, and business models was one of the most widely acknowledged potential benefits
of CVC activities. In such rapidly changing environments as the energy sector, it is essential for incum
bent organizations to have a clear picture of what is exactly going on. In fact, we have already seen
that as a result of the energy sector changes, three new types of business models for utilities have
been emerging (green, cooperative, and prosumer utility) with which a wide range of new, dynamic
market entrants are trying to conquer the power market. Moreover, besides models for utilities them
selves, also many different types of new BMs and propositions have been emerging that relate to one
or multiple of the (future) activities of utilities. One could think of the development of energy efficiency
technologies, EV chargers, but also to a wide range of digital technologies enabling customer data
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insights. So for utilities, in order to effectively respond to all trends and innovate their BM on different
areas, it will be essential to have a complete and clear overview of what is going on in the market.

When assessing the barriers to BMI, it turns out that multiple are related to a lack of market overview.
First of all, an important potential barrier to BMI was found to be a lack of competencies to build and
manage new capabilities, due to cognitive barriers (managers failing to recognize business opportuni
ties) and the inability to allocate sufficient resources to new technologies. Increased exposure to new
technologies, markets and business models by utility managers could thus be beneficial for them in
terms of recognizing new business opportunities or better prioritization in resource allocation. This will
decrease the chances that utilities will miss the boat on some pivotal new business opportunities, or
could even enable valuable firstmover opportunities if a utility would have a better market overview
than its competitors. The same goes for searchrelated barriers (where, what, how to innovate) due
to the complexity of BMI. Specifically the exposure to other, new and innovative business models and
propositions could be a guidance to the search for appropriate BMI of utilities themselves.

Potentially less directly apparent, but still relevant, is the often shortterm focus of incumbent com
panies, for example a main focus on maximizing shareholder value. Increased exposure to the market
could be beneficial for a more longterm oriented focus, for example because utility management would
scrutinize the need for BM innovation and new business creation in certain areas. Because they would
have a better overview of potential future competitive threats, and obviously an important factor for
utility managers is to maintain or expand the utility’s competitive position, they would be more inclined
to shift their focus more towards the longer term. Finally, obviously a better market overview will also
help to remove the lack of knowledge and information about markets for RE and potential customers by
utilities, as they gain valuable market insights which could help them to develop more comprehensive
and tailored propositions.

Considering venturespecific learning, there is the potential benefit of external R&D as a result of
the CVC activities. As for each organization, but especially for organizations active in a market that
is undergoing rapid change (as is the case with traditional utilities), R&D activities are important to be
able to develop new propositions. However, internal R&D requires much time and is highly expensive.
Through CVC, utilities would have the access to external R&D by ventures. As a result, there would
be no or less need for internal R&D in specific areas. This would avoid high internal R&D costs, which
could decrease profitability problems of certain BM innovations. Also, it could also significantly de
crease the length of internal BM innovation processes. Furthermore, the CVC benefit of learning about
specific market or technology pitfalls could help to remove searchrelated barriers to BMI, as again this
would lead to a better and more thorough market and technology overview. This could help utilities in
developing adequate BMs and propositions, which avoid the pitfalls that have already been discovered
by others. Moreover, perhaps in a more indirect way, learning about market and technology pitfalls
could help remove technological barriers, as well as profitability problems that are sometimes associ
ated with certain business model innovations. Obviously, learning from the experience of ventures with
certain market or technology pitfalls would avoid the risk that a utility would experience the same pit
fall, thereby avoiding potential profitability problemswith new BM innovations as a result of those pitfalls.

Indirect learning benefits of CVC can be related to barriers to BMI as well. More specifically, CVC
could lead to promotion of entrepreneurship in the corporate culture, which could help to remove a
nonsupportive organizational values, culture, and design. Indeed, traditional utilities are incumbent
companies that are characterized by a static and slow nature. Collaborating with dynamic, fastmoving
ventures with all types of innovative thinking can lead to an increased entrepreneurial culture within
utilities, which is beneficial for all BMI in general. Besides this, it might also be beneficial for more
supportive human capital, who are often reported to have a riskaverse attitude or are afraid of change
in general. Through directly collaborating with dynamic startups with innovative ideas, human capital
may gain energy and an increased positive attitude towards change and innovation in general, thereby
removing a potential generic barrier to BMI of utilities.

Furthermore, the training of junior management through CVC activities may lead to a positive effect
on the lack of competencies by utility managers to build and manage new capabilities. Effective train
ing of junior management through collaboration with all types of ventures might avoid future cognitive
barriers or insufficient resource allocation to new technologies, barriers that are currently often tied to
senior management, leading to wrong choices and a hindrance for all BMIs in general.
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With respect to the option building related benefits of CVC activities, it was found that CVC can
create options for corporations to acquire other companies, specifically through the identification and
assessment of potential acquisition targets. In other words, utilities could then be simply able to buy
BM innovation externally, which could be the best option in some cases. The assessment efforts for
identifying ventures for CVC activities could support other corporate M&A activities, in which acquisi
tion target assessment is also one of the key activities. Moreover, this could be a way to help filling
potential gaps in the product portfolio, as well as helping to remove the barrier of a lack of skilled people
for installation and O&M  in the case corporations would for example specifically target an installation
company. Also, in this way the lengthiness of internal BM innovation processes could be circumvented.
Finally, acquisition of other companies could potentially help to decrease conflicts with existing assets
and business models. This would however be dependent on the applied organizational structure, as
a certain level of autonomous operation (i.e. being an independently operating subsidiary) would be
required for this barrier to be removed.

Concerning options to enter new markets, the possibility of accelerated market entry through CVC
activities could be beneficial for decreasing the lengthiness of BM innovation processes of utilities. Also,
the creation of options for utilities to expand their business (when a new market turns out to be relevant
and valuable) could help to circumvent (future) gaps in the product and service portfolio, and help to
remove searchrelated barriers to BMI. Indeed, early investment in and subsequent active partnerships
with a range of ventures active in various submarkets in the energy sector creates a range of future
options for utilities to expand their business in those areas with new, innovative BMs. As it is uncertain
beforehand which markets will exactly turn out to be profitable, this is a highly efficient way of creating
future options and increase the chances for successful BMI. Also, this could help to circumvent the
negative effects of a shortterm focus, as in this case the options to enter new valuable markets would
still be on the table, despite the fact these markets might first have been overlooked as a result of the
shortterm focus.

The final category of option building related benefits of CVC, specifically the option to access and
exploit new or complementary BMs and technologies, might help to remove some barriers to BMI
as well. Obviously, it could help to fill gaps in the product and service portfolio of utilities without
requiring them to develop these solutions themselves. This simultaneously contributes to removing
the barrier addressing lengthy BM innovation processes, as the BM innovations have been developed
by entrepreneurial ventures who are much more dynamic than incumbent utilities and will therefore
increase the speed of these BMIs. Besides this, being able to access and exploit external propositions
could help to remove the lack of skilled people for installation (which could be complementary to certain
products or technologies), if utilities would target ventures with installation solutions. For example,
in response to the lack of skilled installation personnel in the Netherlands [134], new ventures with
innovative propositions have been emerging (e.g. [149]). Access to these BMs and solutions by utilities
could help them in diffusion of new BM innovations that heavily rely on skilled personnel.

Furthermore, conflicts with existing assets and business models could be reduced or removed, be
cause they would not experience tensions between (maybe competing) internal solutions. In fact, they
can exploit the external technology where needed. Also, in case accessing and exploiting comple
mentary solutions by utilities, it might help to remove a lack of customer demand for certain products
or services, as well as help to solve some financial and profitability issues and technological barriers.
However, this would all be strongly dependent on the technology or service that is accessed, underlin
ing the importance of the substantive component of both BMI and CVC.

Regarding leveraging of own technologies and platforms, through CVC corporations could be able
to increase the demand for their own technologies and products, or to support the development of new
applications for their products. Obviously, this could both help to remove a lack of customer demand
which, as we have seen, hinders some BM innovations, for example in the field of energy efficiency.
If a new solution or BM would be wider applicable, this might increase customer demand in this area
and thus increase the effectiveness of this specific BMI. Also, the development of new applications for
products or services could help to fill gaps in the product and service portfolio. Despite the possibility
enabled by CVC to shape markets or steer standard development could be highly beneficial, this rather
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affects the competitive environment of a firm than it directly stimulates innovation of a firm’s business
model. Therefore, it seems that these two potential benefits of CVC cannot be easily related to barriers
to BMI.

Finally, the possibility created by CVC for a firm to leverage its own complementary resources,
specifically by adding new products to existing distribution channels, could help to remove or reduce
conflicts with existing assets and business models, as this would lead to increased synergy, cost effi
ciency benefits, and thus less competition with existing assets or BMs.

With respect to branding related benefits of CVC, although the promotion of an innovative corporate
image might be important for several purposes (i.e. increased investor, venture, or customer attractive
ness), it seems that this cannot be easily related to one of the barriers to BMI. Nevertheless, increased
attractiveness to other ventures because a utility is already (fruitfully) collaborating with ventures might
open up more investment and partnership opportunities, thereby positively affecting the CVC activities
as a whole.

An overview of how the different CVC benefits can help to remove or circumvent barriers to BMI is
presented in Table 6.2.

Table 6.2: Potential contribution by CVC benefits to remove or circumvent barriers to BMI of electric utilities.

CVC Benefits (C) Potential effect on BMI Barriers (B)

1. Financial gains 10. Profitability problems of certain BMIs could be decreased as
high costs and small project sizes would be less of a problem

2. Identification of,
monitoring of, and
exposure to new
technologies, mar
kets, and business
models

1. Lack of competencies to build andmanage new capabilities could be re
duced as increased exposure might clarify new business opportunities
and positively affect sufficient resource allocation

4. Searchrelated barriers could be reduced as increased exposure could
provide guidance to the search

9. Shortterm focus could be reduced as utility management could scruti
nize the need for BMI as a result of a better market overview and iden
tification of potential future competitive threats

15. Lack of knowledge about markets for RE and potential customers by
utilities could be reduced as a result of increased market insights

3. External R&D

6. Lengthy BM innovation processes could be circumvented as they would
be developed externally

10. Profitability problems could be decreased as high internal R&D costs
would be avoided, reducing the cost of BM innovations

5. Learn about spe
cific market or tech
nology pitfalls

4. Searchrelated barriers could be reduced as a result of a more thorough
market and technology overview

10. Profitability problems could be circumvented as these pitfalls would be
clear and could therefore be avoided

6. Change corporate
culture: promote
entrepreneurship

7. Nonsupportive organizational design, culture, and structure effects
could be reduced as a result of a more entrepreneurial culture

8. Nonsupportive human capital effects might be reduced as a result of di
rect collaboration of employees with dynamic startups, increasing their
attitude towards change and innovation
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7. Train junior man
agement

1. Lack of competencies to build andmanage new capabilities could be cir
cumvented in the future by early training of junior management through
intensive collaboration with ventures

11. Identify and assess
potential acquisition
targets

2. Gaps in the product and service portfolio could be reduced by simply
acquiring ventures that offer the needed products or services

3. Conflicts with existing assets and BMs could be decreased when an
acquired company would operate with a certain degree of autonomy

6. Lengthy innovation processes could be circumvented as a result of ac
quisitions

25. Lack of skilled people for installation, O&M, etc. could be reduced if an
installation company would be acquired

12. Accelerated market
entry

6. Lengthy BM innovation processes could be reduced as a result of more
rapid market entry

13. Option to expand
business

2. Gaps in the product and service portfolio (in the future) could be circum
vented as a result of different options that would be on the table

4. Searchrelated barriers could be reduced as a result of different avail
able options to expand the business with different innovative BMs

9. Shortterm focus effect could be circumvented as the options for busi
ness expansion would be still available, although a certain market might
first have been overlooked

14. Access and exploit
new or complemen
tary BMs, technolo
gies, and services

2. Gaps in the product and service portfolio could be circumvented as the
possibility would be available to exploit external products and services

3. Conflicts with existing assets and BMs could be reduced as these ex
ternal BMs and technologies would not experience the tensions that
emerge between two internal (competing) BMs or solutions; they can
exploit the external solutions where needed

6. Lengthy BM innovation processes could be reduced as the BM inno
vations would have been developed by entrepreneurial ventures which
are more dynamic and therefore increase the speed of these BMIs

13. Lack of customer demand in certain areas could be reduced if comple
mentary solutions would be accessed and exploited; that combined with
internal solutions lead to a better and more complete proposition, thus
increasing attractiveness for customers

25. Lack of skilled people for installation, O&M, etc. could be reduced if
ventures would be targeted that offer i.e. installationrelated solutions

15. Increase demand
for technology and
products

13. Lack of customer demand could be reduced if demand for own technol
ogy and products would be increased

18. Support devel
opment of new
applications for
products

2. Gaps in the product and service portfolio could be reduced as new ap
plications for products or services could help to fill these gaps

13. Lack of customer demand could be reduced if solutions would be wider
applicable, thereby increasing customer attractiveness

19. Add new products
to existing distribu
tion channels

3. Conflicts with existing assets and BMs could be reduced as cost benefits
and increased synergies would be achieved as a result of more efficient
use of existing distribution channels
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All in all, as can be seen in the table, it seems that many potential benefits of Corporate Venture
Capital activities could help to remove or circumvent barriers to Business Model Innovation of traditional
utilities. However, it is still unclear whether this is also the case in practice. In that respect, the next
chapter will provide the findings of a case study on this subject, which must lead to a complete and
clear overview of how CVC activities can contribute to BMI of traditional, incumbent utilities.

So, Chapter 3 identified four currently existing utility BM types. Thereafter, Chapter 4 identified
the major power sector developments, the current alignment of utility BMs with these developments,
and the resulting need for fundamental BMI for traditional utilities. Subsequently, Chapter 5 addressed
the potential barriers (generic and developmentspecific) that can hinder BMI and better adaptation
of traditional utilities to the identified power sector developments. In addition, this Chapter identified
the potential benefits of CVC activities of traditional utilities and assessed the potential contribution of
CVC activities to remove or circumvent the barriers to BMI. A graphical representation of the progress
made up to and including this chapter is presented in Figure 6.3. It must be underlined that this is a
generalized overview, so its contents are not representing the exact findings of this chapter and the
previous chapters (except for the energy sector developments).

So, the new elements in this graphical summary compared to the previous chapter, are the different
potential benefits of CVC activities, represented by green squares. On the one hand, the identified
potential benefits of CVC activities can help to remove or circumvent address the generic barriers to
BMI, presented in the center of the figure. We have previously seen that these are highly relevant
barriers, important for all business model innovations in general, despite sector or activity differences.
On the other hand, the identified potential benefits of CVC activities can help to remove or circumvent
specific barriers to BMI for utilities, affecting alignment of utilities with the identified energy sector de
velopments. Therefore, these are presented in one or multiple of the six domains that each represent a
major development. The green outlined areas represent the maximum potential improvement in align
ment that can be achieved by CVC benefits overcoming barriers to BMI. Here, the relative importance
of both BMI barriers and CVC benefits is excluded. The red outlined areas represent the minimally
hindering impact of the BMI barriers.

Finally, the grey arrows represent the fact that barriers to BMI hinder better alignment of utilities
with the energy sector developments (limiting effect), and that benefits of CVC activities can stimulate
better alignment of utilities with the energy sector developments (stimulating effect).

Figure 6.3: Generalized graphical representation of the progress made up to and including Chapter 6. The contents of this figure
do not reflect the exact findings, except for the energy sector developments. Own illustration.
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6.3. Chapter Summary
The goal of this chapter was to obtain a thorough understanding of Corporate Venture Capital activities
of electric utilities. An extensive literature review and expert consultations on this subject have delivered
sufficient insights for answering the fourth sub research question of this thesis:

What is the potential contribution of Corporate Venture Capital for
traditional electric utilities to remove or circumvent the barriers to Business

Model Innovation and adapt to the energy sector developments?

Corporate Venture Capital is one of the instruments which is increasingly seen as an important
means for stimulating business model innovation of traditional, incumbent utilities. Therefore, glscvc
often has a mainly strategic rationale and can deliver many different potential benefits. Besides the
fact that CVC can lead to financial gains, as expected the strategic benefits are dominant.

First of all, there are learningrelated benefits. This can occur at market level – through corporations
being exposed to new technologies, markets, and business models, at venturelevel – corporations
harvesting external R&D knowledge of ventures, improving own manufacturing processes, or learning
about specific market or technology pitfalls, and at an indirect level — for example through promoting
entrepreneurship in the corporate culture, train junior management, or network expansion. Secondly,
there are option building benefits. These include options to acquire companies by identifying and as
sessing potential targets, options to enter new markets by accelerate market entry or create options to
expand business, and options to access and exploit external BMs, technologies, and services. Thirdly,
different leveraging benefits exist. CVC can enable corporations in leveraging own technologies and
platforms, i.e. by increasing demand for its products or support developments of new applications for
products. Leveraging can also refer to complementary resources, for example by enabling firms to add
new products to existing distribution channels. Finally, CVC can deliver brandingrelated benefits, as
it promotes an innovative corporate image to the outer world, thereby increasing attractiveness.

It seems that many of these potential benefits of CVC could help to remove or circumvent barriers
to BMI which prevent better adaptation of traditional utilities to the energy sector developments. These
include both generic barriers and specific barriers for increased adaptation to certain power sector de
velopments. One of the most eminent examples is that the exposure to new technologies, markets,
and business models could help utilities to remove the lack of competencies to build and manage
new capabilities due to cognitive barriers and insufficient resource allocation, as well as searchrelated
barriers, a shortterm focus, and a lack of knowledge or information about new markets and potential
customers. Furthermore, through financial gains, learning from ventures and indirect learning, corpo
rations could diminish potential profitability problems, decrease the length of BM innovation processes
through external R&D, promote entrepreneurship in their corporate culture, and identify certain market
or technology pitfalls, among others. Other relationships can be found in the options building benefits
of CVC, as options to enter newmarkets and access to external BMs and technologies could potentially
remove gaps in the product portfolio, a lack of skilled people, a lack of customer demand, and conflicts
with existing assets and business models, among others. Finally, leveraging related benefits could for
example lead to increased customer demand and reduced conflicts with existing assets and business
models.

So, in the journey of incumbent utilities to remove or circumvent the barriers to business model
innovation and better adapt to the energy sector developments, CVC seems to have the potential to
deliver value in several ways. Its diverging range of benefits has the potential to remove or circumvent
many identified barriers to BMI. In that respect, the potential contribution of CVC is estimated to be
significant.
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Case Study

In the four former chapters, the results of an extensive literature study on the main subjects of this
thesis have been described. Combined with insights from industry experts, this has already led to a
vast amount of knowledge. In addition to these first chapters, a case study has been conducted. As
explained in Chapter 2, the aim of the case study is to illustrate and concretize the previous findings.
In this way, the thoroughness of the research will be increased. Moreover, as the speed of change
in the power sector is immense, it could turn out that (part of) previous research findings are either
not completely relevant anymore or have shifted in focus. In that respect, the case study will provide
additional insight on the current situation.

The outcomes of this chapter will be used to answer the fifth sub research question of this thesis:

To what extent can the potential contribution of Corporate Venture Capital
for traditional electric utilities to remove or circumvent the barriers to

Business Model Innovation and adapt to the energy sector developments be
seen in practice?

In the next section, 7.1, the setup and outline of the case study will be outlined. Here after, the
interview results will be discussed in section 7.2. Then, the results of an analysis of the venture port
folios are presented in section 7.3. This is followed by a comparison of the literature results and case
study insights in section 7.4. Furthermore, in section 7.5 a conceptual framework will be proposed that
integrates all findings of this research. Finally, section 7.6 will provide a summary of the main findings
of this chapter.

7.1. Case Study Setup and Outline
As mentioned in the introduction of this chapter, the case study is used to obtain more indepth, prac
tical insights on multiple subjects, with the goal of illustrating and concretizing the previously obtained
insights from literature and expert consultations. The case study consists of two cases, Eneco / Eneco
Ventures and ENGIE / ENGIE New Ventures, which will be briefly described below. The four assessed
main subjects in the case study include 1) the power sector developments and their impact on the tra
ditional utility Business Model, 2) current alignment of utility BMs with the power sector developments,
3) the need for Business Model Innovation of traditional utilities, and the potential barriers hindering
BMI and better alignment with the power sector development, 4) the potential benefits of CVC activities
and its effect on the barriers to BMI, and 5) the substantive component of CVC activities of traditional
utilities and its relation to the substantive barriers to BMI.

The first four of these subjects were assessed through six semistructured interviews. Semistructured
interviews are particularly useful when indepth information needs to be collected from multiple inter
viewees [58], which is the case here. Furthermore, interviewees were selected from two perspectives.
Part of the interviewees were selected from the incumbent utility strategy and innovation perspective,
and the other part from the CVC unit perspective. In this way, a holistic approach must be secured. It
was deliberately chosen not to include the entrepreneurial / venture perspective as well. As explained
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before, this is due to the fact that this research focuses solely on the incumbent utility perspective, and
thus assesses the potential contribution of CVC only to incumbent utilities – and not to ventures. A
description of the job titles of the interviewees is presented in Table 7.1. With respect to the anonymity,
the job titles are more generally described.

For each type of interviewees, a different list of interview questions was prepared, which can be
found in Appendix A. Obviously, there was a considerable amount of overlap between the question
sets, but for each type slightly more emphasis was placed on the expertise of that specific interviewee.
So, the question set for the CVC managers addressed the CVC part more extensively, and vice versa.

Besides this, in advance of these interviews, also a short survey was sent to all interviewees. This
had a few different purposes. First of all, this was used to increase the validity of the interviews, by
having all interviewees answering a few exactly similar questions. Secondly, for example in assessing
the relevant barriers for business model innovation, it can be expected that when asked in an open
question no interviewee would mention more than five barriers – despite the fact that more might have
been relevant. By adding a survey, these problems could be avoided. Also, by sending the survey
in advance, answers could be further discussed during the interviews. The downside of this choice is
that a bias might appear, which will be further addressed in Chapter 9. However, it must be noted that
not all interviewees completed the survey beforehand, and one interviewee did not complete it at all.
Finally, in line with the exploratory nature of this research, it must be noted that the aim of the survey
is in no way to provide statistically significant results, but only to lead to a more clear and complete
picture of the researched subjects.

To assess the substantive component of CVC and its relation to the substantive component of
BMI barriers, an analysis of the venture portfolios of both CVC units was conducted. Indeed, when
researching the potential contribution of CVC on BMI (especially in response to the major power sector
disruptions), it does matter in which types of ventures utilities invest.

7.1.1. Case 1: Eneco and Eneco Ventures
Eneco Group, of which the roots are dating back to the mid nineteenth century, is a Dutch energy utility
which is also active in Belgium, Germany, and the UK [61]. With millions of customers, Eneco is one
of the largest utilities in the Netherlands and Belgium. The company also owns multiple subsidiaries.
Where Eneco used to be owned by many Dutch municipalities, in 2020 the company was acquired by
a Japanese consortium consisting of Mitsubishi and Chubu [61]. According to the Eneco Group, with
this acquisition the company can continue to further implement its sustainable energy strategy, which
was already introduced back in 2008. As many other traditional energy utilities, Eneco not only used
to be active in the generation, supply, and marketing of energy, but also in grid administration activities
[61]. Due to the Independent Grid Administration Act, in 2017 the grid administration activities were
divested to the new network company Stedin Group.

Eneco Ventures, founded in 2015, is the corporate venture arm of Eneco Group. The fund invests in
startups and scaleups active in Northwestern Europe that focus on accelerating the energy transition
[77]. It specifically targets ventures that are active in the (integrated) clean and smart energy sectors,
for example with respect to energyasaservice, emobility, heat, and energy management [61]. The
fund has made eleven investments in total, of which six are still in the portfolio [77].

Table 7.1: Overview of interviewees.

Company Interviewee
ENGIE Strategic Innovation and Disruptions Manager (FR)

ENGIE Innovation & New Business Manager (NL)

ENGIE New Ventures Investment Director & Business Analyst (FR; together)

Eneco Strategy Manager (NL)

Eneco Innovation Manager (NL)

Eneco Ventures Investment Director (NL)
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7.1.2. Case 2: ENGIE and ENGIE New Ventures
ENGIE Group is the name with which the GDF SUEZ Group (a merger of Gaz de France and SUEZ)
decided to continue in 2015 [63]. Before that, the roots of the company go back to the mid nineteenth
century. Nowadays, ENGIEGroup is one of the largest energy companies in the world, active all around
the world with a total of more than 170,000 employees and more than €60 billion of annual revenues
[63]. The Group also owns multiple subsidiaries and is listed on the Euronext stock exchanges in Paris
and Brussels [63]. The company is not only providing electricity, gas, and heat, but also manages
the largest natural gas distribution network in Europe and is active in electricity distribution network
management (both through independent subsidiaries) [63].

ENGIE New Ventures, founded in 2014, is the corporate venture arm of ENGIE Group. The fund
has a total size of €180 million and has six different offices across the world [189]. It is focusing on
creating a range of new opportunities for ENGIE Group in all fields of the energy transition, and provide
ENGIE with an instrument to reenvision its current business models [189]. The fund has made 25
investments in total, of which sixteen are still in the portfolio [189].

7.2. Case Study Results: Interviews
The first part of the case study consisted of a range of interviews, with interviewees representing both
the incumbent utility (strategy or innovation) perspective and the CVC perspective. A more detailed
description of the methodology was already provided in Chapter 2. In this section, the results of the
interviews are extensively described. In line with the anonymity of the interviewees, as addressed in
Chapter 2, the results are completely anonymized. The distinction between the two utilities and individ
ual interviewees is made in random order, so it is not possible to relate findings to individual companies
or interviewees. The differences between utilities and individual interviewees are indicated by abbre
viations. The two utilities are indicated by ’Utility A’ and ’Utility B’. The interviewees representing the
incumbent utility (strategy/innovation) perspective are indicated by U1 and U2 (Utility A), and U3 and
U4 (Utility B). The interviewees representing the CVC unit perspective are indicated by C1 (Utility A),
and C2 (Utility B). Finally, sometimes aggregated results for both utilities are presented as well. This
is indicated by AGA (Utility A), AGB (Utility B), or AGT (total).

7.2.1. Major Developments in the Energy Sector
The first major subject that was assessed in all interviews concerned the major developments that are
currently disrupting the energy sector, of which six were identified in Chapter 4. An overview of the
answers is provided in Table 7.2.

As can be seen in the table, most developments were explicitly mentioned in all of the interviews.
However, four cases exist in which a specific development was not explicitly discussed during an in
terview, but was only acknowledged in the survey that was sent to each interviewee. Hereby, it must
be noted that all interviewees acknowledged all six developments in the survey that was sent to them.
Moreover, none of the interviewees provided an affirmative answer to the question if any developments
were missing. This section will address all developments in more detail, also discussing differences in
emphasis that was put on certain developments.

Table 7.2: Interview results on the major developments in the energy sector. 3 = explicitly and directly mentioned when asked,
O = mentioned as ”three D’s”, X = mentioned in examples, S = only acknowledged in survey. Interviewees representing the
incumbent utility perspective are indicated by U1 and U2 (Utility A), and U3 and U4 (Utility B). Interviewees representing the
CVC unit perspective are indicated by C1 (Utility A), and C2 (Utility B).

Energy Sector Developments Utility A Utility B
U1 U2 C1 U3 U4 C2

Decarbonization 3 3 O 3 3 3

Decentralization X 3 3 3 3 3

Digitalization 3 3 O X X O

Electrification of enduse sectors 3 3 3 S S 3

Energy system flexibility 3 3 S 3 3 3

Energy efficiency at demandside X 3 3 3 3 S
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Decarbonization
The Decarbonization trend was recognized by all interviewees as being one of the most important
trends. However, where some of the interviewees mentioned the transition towards renewable energy
sources and a decarbonized energy system as a still central theme, others seemed to rather see it as
a base condition, being the origin for the other five trends that are now dominating. A clear example of
the latter vision:

”So, the fact that you are ’green’, fun. It is a hygiene factor, of course you are green. [...]
Where it is going, is a situation in which the energy system is democratized, driven by

decarbonization and CO2 policies.”

When asked about the main developments, only two interviewees mentioned decarbonization as
the very first trend. However, this does not diminish its importance, as by others it was described either
as one of the wellknown ”Three D’s” (decarbonization, decentralization, digitalization), in a more broad
sense as the energy transition, or at a somewhat later moment. Also, no apparent differences between
the cases, nor between the CVC and incumbent utility perspectives could be identified. To illustrate
this: one utility manager and one CVC manager mentioned decarbonization as the very first trend. All
in all, it seems that the decarbonization trend is already largely embedded in the thinking and doing of
utilities, as well as their venturing arms. So, the importance of decarbonization is in all means clear.

Decentralization
Secondly, the Decentralization trend seems to be clearly on the radar of incumbent utilities. Moreover,
by multiple interviewees it was recognized as the most important trend – or one of the most important
trends – that is currently affecting the power sector. However, while all interviewees acknowledged
the importance of this trend, not all of them mentioned it separately. Again, decentralization was also
more generally described as one of the three D’s – which were all considered important – or it was
sometimes integrally described together with decarbonization. These two perspectives can be clearly
illustrated by the following two quotes.

”According to me, the most important one, and a very obvious one, is that an enormous
shift is visible from centralized energy production to decentralized energy production.”

”A few things can be recognized. The whole energy landscape as such is changing, and
that means that at the generation side, there will be much more local, decentralized, and

sustainable generation.”

Only one interviewee was less specific, and described decentralization (combined with other trends)
more generally as ’development of new propositions’. However, later in the interview a specific exam
ple was mentioned in which residential solar PV was identified as a relevant theme, thus also implying
decentralization. Besides this interviewee, all other interviewees provided similar answers, so no differ
ences between cases or perspectives emerged. All in all, it can be concluded that for all interviewees,
decentralization is seen as an important trend.

Digitalization
With respect to digitalization, the answers were much less explicit than in case of decarbonization and
decentralization. In fact, it was not mentioned as one of the first trends by any of the interviewees.
However, again by some interviewees it was generally included in the three D’s or mentioned later on.
Also, others covered it implicitly in ’development of new propositions’ (when directly asked digitaliza
tion was confirmed to be concerned by this description), or even more implicitly in the observation that
”energy management will become a highly important service”. As we have seen in Chapter 4, energy
management will be largely based on a range of digital technologies. On the other hand, one intervie
wee elaborated on the importance of customer data analysis as a key element for development of new
BMs. Obviously, this reflects a digitalization trend.

While no differences between the utility and CVC perspectives could be observed, it is interesting
to note that Utility A seemed to be somewhat more explicit about this trend than Utility B. However, this
difference could not be easily explained.
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Finally, one interviewee specifically mentioned the fact that digitalization is a trend in which the
energy sector is lagging behind. As digitalization forms the basis for effective energy management,
affecting both flexibility and energy efficiency, this is something to keep in mind.

Electrification of enduse sectors
While electrification of enduse sectors as mobility and heat was not the first trend which interviewees
came up with, but in all but two interviews it was mentioned as an important trend. One interviewee
described EVs and heat pumps in the context of larger energy management activities, another pointed
at electrification being partly driven by the development of neighborhoods independent of natural gas.
The importance of electrification in the mobility sector was explicitly recognized by two interviewees.
As one of them mentioned:

”The majority of cars on the road is still fossilfuel based, but it is not surprising that
Tesla is currently worth more than Chrysler, Ford, etc. combined. That is just an

enormous shift.”

However, one of the interviewees also pointed out the fact that electrification in mobility and heat
is an important trend, but not the only way to address decarbonization of those sectors. Also the
importance of green gases was underlined, especially for application in heavyduty vehicles, but also
for general application in the energy mix.

Finally, it is interesting to note that the two interviewees who did not mention electrification – nor
EVs, heat pumps, or other products that relate to this trend – were both from the incumbent utility per
spective, and both from the same utility. On the other hand, in the CVC perspective of that utility, the
importance of electrification was highlighted. This might indicate that this respective incumbent utility
is not (specifically) focusing on electrification in enduse sectors as mobility and heat itself, but leaves
this domain to be addressed by its venturing arm, for example by accessing and exploiting external
technologies through partnerships with portfolio ventures.

Increased use of energy system flexibility measures
Energy system flexibility is seen as a key issue by many interviewees. Many identify this trend as
being driven by the large variability of renewable energy sources as wind and solar, which have to be
integrated in the energy system. Furthermore, especially energy storage (including green gases as
hydrogen) and increased interconnection between energy systems have been highlighted, as well as
backup energy generation. As two interviewees pointed out:

”Flexibility is a central topic for the coming ten years. Maybe not right now, or maybe
now at a small, local scale, but in the coming ten years that is going to be the major issue
for energy systems. Because of the intermittency of renewables, because of the synergies
and connections across systems that didn’t exist so far, or green gases and gases that

keep to provide some electricity, and especially flexible electricity.”

”So, storage will be an incredibly important element for security of supply, but will also
be an incredibly pricedetermining activity on the energy market.”

Only one interviewee did not explicitly mention energy system flexibility or associated subjects. Ex
cept this, all answers were highly similar, so no differences between both cases or the utility and CVC
perspectives emerged. So, it seems that energy system flexibility is recognized as a highly important
trend that will remain relevant for a considerable amount of time.

Increased use of energy efficiency technologies (at demandside)
Finally, also energy efficiency has been identified as an important theme. For example, one of the
interviewees mentioned energy efficiency as one of the key issues:

”And that means that the consumption side should be much more based on and aimed at
energy saving.”

However, by most other interviewees energy efficiency has beenmainly recognized somewhat more
implicitly, i.e. as an important part of the more general ’energy management’ or ’energy as a service’
trends. In that respect, an example was provided that specifically included Demand Response, which
we have seen that is one of the forms of energy efficiency:
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”And that will mean that energy management will become an incredibly important
service. Because, again, nobody is interested in energy. [...] So, you want to provide a
service to customers in which you will take over a part of his control. I would call that
energy as a service. [...] Managing your solar PV installation, managing your battery –

in your car or as a separate unit, your heat pump, Demand Response programs,
flexibility, the whole story combined.”

All in all, it can be concluded that also energy efficiency is recognized as a key theme in the energy
sector, as only one of the interviewees did not address more specifics than ’energy services’. However,
no differences between both utilities or the utility and CVC perspectives could be observed.

So, having addressed all developments, it can be concluded that the importance of all six devel
opments that emerged from Chapter 4 is recognized in practice, although with a varying amount of
importance. Also, besides the observation with respect to electrification of enduse sectors, no signifi
cant differences between the two cases or between incumbent utility/CVC perspectives were found.

7.2.2. Current Alignment of Utility BMs with Developments
After the different energy sector developments have been assessed, the second subject concerns the
current alignment of the four different utility BM types with each development, and the alignment of
traditional utilities in more detail. In that respect, all interviewees were asked to score the different
business on each development, based on the exact same methodology as with the scores of industry
experts, as were provided in Chapter 4. In that respect, the score was given based on a 5point Likert
scale, in which 1 corresponds to a poor score and 5 to an excellent score. All but one interviewees
provided scores. The results are presented in Table 7.3 to 7.6.

Table 7.3: Interview results on the current alignment of the Traditional Utility Business Model with each of the six energy sector
developments. The scores are based on a 5point Likert scale, in which 1 refers to ’poor’ and 5 to ’excellent’. U1 & U2 (Utility A)
and U3 & U4 (Utility B) represent interviewees from the incumbent utility perspective. C1 (Utility A) and C2 (Utility B) represent
interviewees from the CVC unit perspective. Interviewee U4 did not provide scores. AGA, AGB, and AGT indicate aggregated
results for Utility A, Utility B, and in total, respectively. In case of blank cells, no score was provided.

Traditional Utility BM Utility A Utility B Total
U1 U2 C1 AGA U3 C2 AGB AGT

Decarbonization 4 2 3 3 3 4 3.5 3.2
Decentralization 3 1 1 1.67 3 2 2.5 2
Digitalization 4 1 3 2.67 4 3 3.5 3
Electrification of enduse sectors 4 1 4 3 5 3 4 3.4
Energy system flexibility 3 1 4 2.67 5 4 4.5 3.4
Energy efficiency at demandside 3 2 2 2.33 3 4 3.5 2.8

Table 7.4: Interview results on the current alignment of the Green Utility Business Model with each of the six energy sector
developments. The scores are based on a 5point Likert scale, in which 1 refers to ’poor’ and 5 to ’excellent’. U1 & U2 (Utility A)
and U3 & U4 (Utility B) represent interviewees from the incumbent utility perspective. C1 (Utility A) and C2 (Utility B) represent
interviewees from the CVC unit perspective. Interviewee U4 did not provide scores. AGA, AGB, and AGT indicate aggregated
results for Utility A, Utility B, and in total, respectively. In case of blank cells, no score was provided.

Green Utility BM Utility A Utility B Total
U1 U2 C1 AGA U3 C2 AGB AGT

Decarbonization 3 2 3 2.67 5 4 4.5 3.4
Decentralization 4 2 2 2.67 3 3 3 2.8
Digitalization 4 4 3 3.67 3 3 3 3.4
Electrification of enduse sectors 4 2 4 3.33 2 3 2.5 3
Energy system flexibility 3 2 2.5 3 3 3 2.75
Energy efficiency at demandside 3 2 3 2.67 4 3 3.5 3
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Table 7.5: Interview results on the current alignment of the Cooperative Utility Business Model with each of the six energy sector
developments. The scores are based on a 5point Likert scale, in which 1 refers to ’poor’ and 5 to ’excellent’. U1 & U2 (Utility A)
and U3 & U4 (Utility B) represent interviewees from the incumbent utility perspective. C1 (Utility A) and C2 (Utility B) represent
interviewees from the CVC unit perspective. Interviewee U4 did not provide scores. AGA, AGB, and AGT indicate aggregated
results for Utility A, Utility B, and in total, respectively. In case of blank cells, no score was provided.

Cooperative Utility BM Utility A Utility B Total
U1 U2 C1 AGA U3 C2 AGB AGT

Decarbonization 3 1 2 4 2 3 2.5
Decentralization 4 4 4 4 4 4 4
Digitalization 3 1 2 4 3 3.5 2.75
Electrification of enduse sectors 3 1 2 3 1 2 2
Energy system flexibility 3 1 2 3 1 2 2
Energy efficiency at demandside 3 1 2 4 1 2.5 2.25

Table 7.6: Interview results on the current alignment of the Prosumer Utility Business Model with each of the six energy sector
developments. The scores are based on a 5point Likert scale, in which 1 refers to ’poor’ and 5 to ’excellent’. U1 & U2 (Utility A)
and U3 & U4 (Utility B) represent interviewees from the incumbent utility perspective. C1 (Utility A) and C2 (Utility B) represent
interviewees from the CVC unit perspective. Interviewee U4 did not provide scores. AGA, AGB, and AGT indicate aggregated
results for Utility A, Utility B, and in total, respectively. In case of blank cells, no score was provided.

Prosumer Utility BM Utility A Utility B Total
U1 U2 C1 AGA U3 C2 AGB AGT

Decarbonization 3 4 4 3.67 4 4 4 3.8
Decentralization 4 4 5 4.33 5 5 5 4.6
Digitalization 4 4 4 4 5 3 4 4
Electrification of enduse sectors 4 4 5 4.33 3 4 3.5 4
Energy system flexibility 4 5 4 4.33 4 4 4 4.2
Energy efficiency at demandside 4 4 3 3.67 4 4 4 3.8

When assessing the results, immediately one thing stands out. Especially for the traditional utility,
but to a lesser extent also for the green utility and cooperative utility, the aggregated scores of Utility A
are for almost all developments (significantly) lower than the aggregated scores of Utility B. In fact, for
the traditional utility, this is the case for all six developments, while for the green utility and cooperative
utility this can be seen in four and three developments, respectively. Moreover, with respect to the coop
erative utility, not for any development the aggregated scores by Utility A exceed the scores by Utility B.

Interestingly, this seems to be the direct result of the U2perspective in Utility A, which has resulted
in significantly lower scores than both its counterpart in the U1perspective of Utility A, and the U3
perspective of Utility B. It can be seen that in all but one of the eighteen scores for these three utility
BM types, interviewee U2 provided the lowest score among all interviewees. The cause for this may be
found in the perception of this interviewee towards the degree of innovativeness of the different BMs.
To illustrate this, the less positive perception of this interviewee became clear in the following statement
when asked about what will be happening in the energy sector:

”I think that we will be watching the same as in the internet world around 2000, the
millennium, with the arise of a few new, large companies that will take over.”

It seems that for interviewee U2, one of the candidates for those companies that will be taking over
might be the prosumer utility, as the score for the prosumer utility BM is significantly higher than for the
other models, and comparable to the scores of the other interviewees. As we have seen in Chapter 3,
the prosumer utility is (by far) the most innovative model, with a completely different way of supplying
energy to customers than the other three BMs.

Besides this specific interviewee, no other major differences can be seen, both between utility and
CVC perspectives and between the two utilities in general. The only other score that stands out is the
score of the C2perspective of Utility B for the cooperative utility model on the last three developments.
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Here, three times the lowest score was provided, thereby acknowledging the score of U2 (Utility A) and
being significantly lower than the score by the U1 and U3 perspectives who seem to have a more neu
tral perception. The latter is also interesting, as both interviewee U1 and U3 seem to be more neutral
in general and do not recognize much differences between the four BMs. This is especially true for
interviewee U1 (Utility A), in which hardly any differences between the four models can be retrieved,
maybe except for the fact that the score for the prosumer utility BM is slightly higher than for the others.
All in all, although to a varying extent, it can be concluded that all interviewees recognize possibilities
for better alignment for all four BM types.

When aggregating the results of individual interviewees, the alignment of the four different models
with the developments can be directly compared with each other. To enhance clarity, a visual repre
sentation of the aggregated alignment of all BMs with the developments is provided in Figure 7.1.

As can be easily retrieved from the figure, the cooperative BM was awarded the lowest scores,
except with respect to decentralization. The traditional utility is ranked third with a highly modest score
on all developments, the lowest being awarded to its rate of adaptation on decentralization. The green
utility follows shortly after, scoring slightly higher on four developments than the traditional utility. Only
with respect to electrification and energy system flexibility, the traditional utility scores higher. Finally,
it is obvious that the prosumer utility is perceived to be most aligned with all developments, receiving
the highest score on each of the developments.

While the latter result may not be that surprising, especially the low scores of the cooperative utility
stand out. In the scores provided by the two industry experts, as was presented in Chapter 4, the
cooperative utility BM scored low on digitalization, electrification, and energy efficiency, but it received
the full score on decarbonization, and a four on both decentralization and flexibility. So, with respect
to decarbonization and flexibility, there is significant difference in the scores. Especially the low score
on decarbonization is interesting, as cooperative utilities can be recognized by providing a local group

(a) Traditional Utility (b) Green Utility

(c) Cooperative Utility (d) Prosumer Utility

Figure 7.1: Rate of adaptation of current utility business models to major energy sector developments. 1 = poor adaptation of a
BM to a specific development, 5 = excellent adaptation of a BM to a specific development. Own illustration, based on aggregated
insights from interviewees.
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of customers with predominantly renewable energy, often generated by a few wind turbines or a small
solar farm (as we have seen in Chapter 3). The cause for this low score indicates that according to
traditional utility and CVC managers, cooperative utilities do not succeed in this mission. As one of the
interviewees mentioned about cooperative utilities:

”At some point, we have seen the emergence of a major trend of cooperatives, energy
cooperatives of municipalities. And each of those had the illusion of being able to take
over the role of energy companies. [...] Eventually, only a few have survived, and only
because they had a few people at their disposal with knowledge about energy, about the
market, and whom have had patience. However, a very large number did not make it.”

For the traditional utility, also some interesting results stand out. As followed from the results in
Chapter 4, the two industry experts awarded the traditional utility with the relatively lowest score on
energy efficiency and decentralization (both together with the green utility), on decarbonization, and
on flexibility (together with the cooperative utility and prosumer utility). In contrast, the interviewees
awarded the traditional utility with the relatively lowest score only on decentralization. So, overall the
traditional utility was relatively (significantly) better evaluated by the interviewees than by the external
industry experts. This might indicate a bias, as all interviewees are working at traditional utilities and
therefore have a too positive attitude towards their own (type of) utility.

Finally, it stands out that with respect to decarbonization, the interviewees seem to agree on the per
ception that none of the utilities is fully aligned with this trend, as the highest score was a 3.8, awarded
to the prosumer utility. In comparison, in the scores provided by the industry experts, the cooperative
utility received the full score, and the green utility and prosumer utility both a 4.5. In that respect, the
interviewees seem to recognize that the current share of RE in the energy mix is still considerably low,
and that thus all utility types are still highly dependent on (backup) energy generation based on fossil
fuels. It is expected that the industry experts did not sufficiently concern this fact in their scores.

All in all, as the scores imply, for all four utility BM types – although to a varying extent – it is clear
that there is still much work to be done. In line with the scope of this research, from now on the focus
will be solely on traditional utilities. As such, the limited current alignment of traditional utilities with the
energy sector developments and the subsequent need for fundamental BMI for traditional utilities were
assessed in more detail.

The observation that traditional utilities are only partly adapted to the power sector developments
was shared by all interviewees. However, it seems that both utilities are recognizing the need to better
adapt to these developments, and have already made some good progress. As interviewees from
Utility A and B mentioned, respectively:

”We’re trying. Two steps forward, one step back. Those developments are major. People
are now beginning to understand and are becoming more aware of those new business

models, were this definitely was not the case five years ago.”

”The transition we have been watching in the market has been, and still is, flowing into
our company. Originally we were not well adapted, being a slow mover. [...] So, you can
now see those types of innovations and new business developments being very clearly

organized within companies, to be able to respond effectively to this transition.”

Besides the current efforts, the perception that fundamental business model innovation will be re
quired for traditional utilities was again shared by all interviewees. First of all, traditional utilities seem
to be too large to focus on better alignment with only a few of the identified developments. In other
words, they will have to innovate their business model on each of the six domains. Besides that, the
enormous scale of the changes in the energy sector were highlighted, which will lead to fundamental
changes in the traditional BM. Many illustrations of this perception can be given, but the most striking
was the following:

”Our current model and the one towards we are heading have nothing in common,
except for the fact that we deliver energy to customers. But the operating model at the
backside is almost 180 degrees different. It is a switch from push to pull; all possible

areas of marketing will become diametrically opposed to the current model.”
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The differences for traditional utilities seem to be the direct result from the changing energy value
chain. As one interviewee mentioned, it used to be simply a matter of ’moving boxes’, producing
electrons, transporting them, selling them, delivering them, and settling the bill. The focus on energy
production and system optimization is shifting to optimization at the customerside. As a result of this
shift, traditional utilities will have to develop a new range of business models that sufficiently address
these changes. Simultaneously however, the traditional model is still the most profitable one, with
which the new models will have to be financed. In other words, this implies evidence of the need to
become ambidextrous (i.e. being able to successfully operate and manage multiple business models
at the same time), as was also identified in the literature study in Chapter 5.

Without diminishing the enormous scope of the demanded changes, some fields were identified in
which the ’old’ model will still be partly relevant, for example in the development of largescale offshore
wind farms. It was believed that this will require a quite similar approach as the development of coal
plants used to require. However, the importance of a portfolio approach was stretched, in which all
aspects need to be integrated. More specifically, besides developing a wind farm, one will simultane
ously have to be innovative in the way energy is sold, flexibility is taken into account, and so on.

All in all, it seems that the power sector is shifting towards a highly complex system, in which it will
be essential for traditional utilities to take an integrated approach and manage a variety of business
models at the same time. If they will succeed in this challenge seems to be ambiguous. Where most
interviewees pointed out the current efforts and the progress being made, one of them was slightly
more sceptic:

”The question is if we will succeed. I don’t think so. [...] Obviously, there will be some
incumbents that will continue to exist. Definitely the ones that are still integrated. But

wow, we will feel the pain.”

What this already indicates, is that this required Business Model Innovation for traditional utilities
is a highly complex process, subject to many hurdles that can ultimately turn out to become too big a
challenge. In that respect, the next section will assess the barriers to BMI for traditional utilities.

7.2.3. Barriers to Business Model Innovation of Traditional Utilities
The approach to analyse the barriers that traditional utilities experience in their journey of BMI was
twofolded. Firstly, all potential barriers to BMI that emerged from the literature study, as presented in
Chapter 5, were included in the survey that was sent to all interviewees in advance, and were to be
marked if found relevant. Additionally, this subject was discussed during the interviews, to allow for
more detailed insights and potentially additional relevant barriers. By also including the barriers in the
survey, the possibility was avoided that an interviewee would only mention a few barriers while poten
tially more could have been relevant. Indeed, seeing the large number of potential barriers, it was not
expected that an interviewee would come up with more than five barriers.

In analysis of the results, first a distinction was made between the barriers that were marked as
relevant in the survey, the barriers that were discussed during the interviews, or both marked in the
survey and discussed during the interviews. In that way, it will become visible that some barriers are
more ’concretized’, while others resulted more implicitly from interviews. An overview of these results
is provided in Table 7.7. It must be noted that interviewee U2 from Utility B did not complete the survey.

The results will be analysed based on the extent to which they are recognized, divided into recog
nition by both utilities, recognition by one utility, recognition by a single interviewee, or no recognition
at all, respectively.
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Table 7.7: Interview results on the relevance of barriers to Business Model Innovation of traditional utilities. X = confirmed in
survey, O = confirmed in interview, 3 = confirmed in both. U1 & U2 (Utility A) and U3 & U4 (Utility B) represent interviewees from
the incumbent utility perspective. C1 (Utility A) and C2 (Utility B) represent interviewees from the CVC unit perspective.

Barriers to BMI for Traditional Utilities Utility A Utility B

U1 U2 C1 U3 U4 C2

1. Lack of competencies to build and manage new capabilities due to cognitive
barriers (managers failing to recognize business opportunities) and the inability to
allocate sufficient resources to new technologies

O 3 3 O O

2. Gaps in the product and service portfolio X O O

3. Conflicts with existing assets and business models 3 X

4. Searchrelated barriers (where, what, how to innovate) due to complexity of BMI O O O O

5. Lack of customerfocused orientation, leading to a missing logic of how to reach
them in the BMIs themselves

3

6. Lengthy innovation processes 3 O O O

7. Nonsupportive organizational values, culture, and design O 3 O 3

8. Nonsupportive human capital, skills, and psychology 3 3

9. Shortterm focus, i.e. mainly focusing on maximizing shareholder value 3 X 3

10. Profitability problems for utilities in certain markets due to high costs, small
project sizes, and high additional costs (i.e. O&M, transaction costs for grid inter
connection, and high cost of batteries)

3 X X O X

11. High initial investment costs for customers, lowering demand and thus lowering
market attractiveness for utilities

X X

12. Misinformation or lack of knowledge about benefits of RE technologies by cus
tomers leading to lower customer awareness and acceptance

X

13. Lack of customer demand in certain areas, blocking the justification of utility BM
development in these fields

3 3 X X

14. Behavioural barriers and concerns (riskaversion, customers unresponsive to
novelty, etc.) limiting market potential for new utility activities

3 O X O X

15. Lack of knowledge and information by utilities about markets for RE and potential
customers

16. Shortcomings of legal framework (inconsistency, incompleteness, immaturity)
hindering utility activity in certain areas

3 X O

17. Issues about feedin tariffs and taxation, limiting interest for novel utility BMs O 3

18. Low electricity price, limiting customer interest and demand for new utility BMs 3 3

19. Unpredictable regulations leading to lack of longterm planning reliability X O X

20. Misplaced incentives leading to uncertain development cycles for utilities 3 X X

21. Privacy and internet security law limiting digital BMIs X X

22. Competition law and consumer protection, limiting BM acquisition opportunities
or profitability of certain BMIs

O X

23. Resistance from informal social institutions (e.g. on nuclear, biomass), blocking
certain BMIs

X

24. Generalized trust, which if lacking can limit partnering opportunities X

25. Lack of skilled people for installation, O&M, etc. limiting new BM activities 3

26. Limited grid capacity, constraining new RE integration and thus limiting utility
BMI activity in this area

X O

27. System performance risks, constraining new RE integration and requiring inno
vative flexibility enhancing BMIs

X X O

28. Strong competition of RE technologies with existing technologies, posing limita
tions to some applications of RE and thus BMIs in these areas

X X

29. Risk of customer comfort reduction, limiting the market potential for certain BMIs X

30. Lack of standard procedures for grid connection, hindering BMIs in decentral
ization

31. Metering issues, limiting the effectiveness and potential of certain propositions
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Barriers recognized by multiple interviewees from both utilities
First of all, multiple barriers stand out that are widely recognized as being relevant, by interviewees from
both utilities. As can be seen in the table, a lack of competencies to build and manage new capabilities
was recognized by five of the six interviewees. However, it must be noted that in case of Utility B, the
existence of this barrier was not concretized but rather followed more implicitly from the interviewees.
Evidence of the relevance of this barrier for Utility B follows for example from the following statement:

”It would be the mindset, I would say – which is also the habit if you have been
accustomed to look at the world in a certain way as an individual, but more importantly

as an organization – that it is very difficult to challenge yourself. When you see an
evolution, as an individual you may even think that it is a danger, you may be challenged
at some point by what you see emerging, but as an organization it is very difficult to

believe that.”

What this quote already implies, is that incumbent organizations as traditional utilities find it generally
hard to identify new business models that have the potential to pose a threat to their current model.
They are captured in a certain, incumbent way of thinking and evaluation of their environment, which
leads to cognitive barriers, or a certain way of subjectivity, in identification of potential new BMs. Be
sides this, it also seemed that sometimes, insufficient resource allocation is also actively an issue for
development of new capabilities.

This first observation is also closely related to searchrelated barriers, which are directly emerging
as a result of the high complexity of BMI as a process. Despite the fact that none of the interviewees
marked this in the survey, during interviews with both utilities the relevance of this barrier did become
(though sometimes implicitly) apparent, for example through statements as ”Corporates are champions
in not exactly knowing what they want”, and ”[...] you can start experimenting with what the customer
likes, and in which type of model, and how far you can go”. Also, one of the interviewees mentioned
the following, further acknowledging existence of this barrier:

”That is because you see them on a daytoday basis, you see opportunities, you see your
counterparts looking at those disruptive business models or technologies. And then you
have the opportunity to give that message to so many people in the company [...]. You
really enlighten them with these new opportunities that they probably will not be aware

of without you.

Other organizational barriers that are recognized by both utilities are the lengthiness of (BM) in
novation processes, nonsupportive organizational values, culture, and design, nonsupportive human
capital, skills, and psychology, and a shortterm focus. All seem to be directly related to the nature of
incumbent, traditional organizations in general. Indeed, lengthiness issues are often the direct result
of the bureaucratic design and processes within such corporations. Again, for Utility B, the relevance
of this barrier only followed from the interviews, but became definitely apparent through statements as
”if you look at how incredibly fast the landscape is changing, and how incredibly slow a corporate is,
then you can feel the tension”.

Obviously, these ’standard’ characteristics of an incumbent player are reflected in a nonsupportive
organizational design and culture, as well as a nonsupportive human capital, skills, and psychology.
With respect to the first, the large distance between executive management and the daily workplace
was highlighted as a large barrier, also directly resulting in a lack of knowledge and insights by exec
utive management of potential new BMs, which again refers to a lack of competencies to build and
manage new capabilities. With respect to nonsupportive human capital, as was quoted by one of the
interviewees: ”everybody supports renewal, as long as everything remains as it is”. Nonsupportive
human capital is often reflected in employees resisting to change, for example because they fear losing
their jobs as a result of that change. Interestingly, this barrier was not confirmed by the CVC perspec
tive of both utilities. However, this might be explained by the fact that CVCmanagers work in a dynamic
environment and collaborate most with the innovationrelated departments of the utility. As a result,
they might not be fully exposed to the more changeaverse employees. Evidence of a short term focus
can for example be found in the following:
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”Innovation follows waves. It is one of the first domains where cuts are made in case of
setbacks, that is always difficult. What I miss in the whole corporate land, is a longterm

vision in that domain.”

Furthermore, profitability problems for utilities in certain markets are a widely recognized barrier,
as well as a lack of customer demand in certain areas and behavioural barriers and concerns. The
profitability issues may be the result of a variety of causes, to which a limited market readiness was
specifically added by one of the interviewees. With respect to a lack of customer demand and be
havioural barriers, a highly important issue became visible: ”consumers are not interested in energy,
except for when they do not have it”. It is a commodity product which is – for example especially in
the Netherlands – always available. This lack of general interest in energy flows over into a lack of
customer demand in certain areas. Customers who actually are interested in energy seem to be only
interested in the hardware (i.e. solar PV panels), and not so much in efficiency optimization processes.

Interestingly, the lack of customer interest is not only a negative thing for incumbent utilities. In fact,
this seems to be one of the only reasons that they are still in a quite comfortable position. This paradox
is strikingly captured in two different statements that were provided by the same interviewee: ”Because
our culture is still prompted by the fact that 60 to 70 percent of our customers is ’sleeping’ and pays a
high tariff, we do not feel enough pain – that startups do feel.” and ”but we live in a relative wealth due
to that sleeping customer base. So, you need urgency to come to these types of decisions.” In other
words, on the one hand this large sleeping customer base leads to a lack in urgency and therefore
hinders BMI, but on the other hand it decreases the urgency for BMI.

The lack of customer interest and demand unveils yet another barrier: the low electricity price. As a
result of this low price, customers are not interested in for example energy efficiency measures, which
will only save them a few cents. Interestingly, this was not mentioned by Utility B, and an explanation
for this observation cannot be easily provided. It could be that because of its strong link to customer
interest and demand, it was already captured under those barriers. The existence of other regula
tory and institutional barriers was more widely confirmed, for example with respect to shortcomings
of the legal framework, unpredictable regulations leading to lack of longterm planning reliability, and
misplaced incentives. As can be seen in the table, all interviewees have recognized at least one of
those barriers. Furthermore, what stands out is that the existence of barriers with respect to privacy
and internet security law was only recognized by CVC managers from both utilities. This could poten
tially indicate that this is currently (still) predominantly an issue for startups and scaleups working on
innovative digital solutions with respect to customer data, solutions which utilities currently have not
sufficiently addressed – as followed from their modest rate of adaptation to the digitalization trend in
Figure 7.1.

Finally, three other barriers emerged that were recognized by both utilities. These were a limited
grid capacity, system performance risks (especially with respect to security of supply), and strong com
petition of RE technologies with existing technologies, posing limitations to some applications of RE
and thus BMIs in these areas. In the first two cases, it were only interviewees from the incumbent
utility perspective who acknowledged the relevance of these barriers. A potential cause for the lack of
recognition by CVC managers could be that these issues mainly affect the development of larger scale
RE projects, such as solar or wind farms or companyscale projects, of which variability issues can lead
to grid problems (either to too limited grid capacity in case of high energy output or security of supply in
times of low energy output). Often, these are not the type of projects where many startups or scaleups
are involved. With respect to strong competition of RE with existing technologies, no additional insights
emerged except for the fact that this may result from the low energy density of renewables.

Barriers recognized by multiple interviewees from one utility
Besides the barriers that were acknowledged by both utilities, a range of barriers became eminent that
seem to be relevant to only one of the assessed utilities, but to multiple interviewees. In that respect,
Utility A recognized gaps in the product and service portfolio, while Utility B acknowledged conflicts with
existing assets and business models. This different perception might be due to a difference in size. In
fact, it can be expected that a larger organization with more business activities will have less gaps in
product and service portfolio, but will have to manage a larger variety of business models, which can
be in conflict with each other. For a smaller utility, it is the other way around.
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Besides these two, a high initial investment cost for customers was also only found to be relevant
to a single utility. No watertight explanation can be provided for this observation, however it must be
noted that two interviewees of Utility B acknowledged the existence of a lack of customer demand,
which could be the result of a too high initial investment cost. In that respect, a specific example of a
too high initial investment cost for customers was provided by Utility A, which can hinder the scalingup
of certain solutions by utilities. This example seems to be more generally applicable than just for a
specific utility:

”Another aspect is that some products and services are not completely financially viable
yet. So, these require a subsidy or incentive scheme. [...] A heat pump is obviously still

highly expensive, that is not an option for everyone.”

Three other barriers only recognized by one utility (but at least two interviewees) are issues about
feedin tariffs (FITs) and taxation, a low electricity price, and competition law and consumer protection.
However, for FITs the explanation may be quite simple, as this is strongly dependent on geography,
as the stringency and outline of regulations on these topics vary highly between different countries. As
such, it can be expected that utilities with a (slightly) different geographic focus can have a different
perspective on this subject. For the low electricity price the same could be said, however it was already
discussed that this barrier also has a strong link to a lack of customer demand, and it could therefore
be that interviewees from Utility B already implicitly captured this barrier as one of the causes for a
low demand. The same goes for competition law and consumer protection, however it could also be
that this is seen as a logical, more ’given’ fact and therefore not recognized as a real barrier by most
interviewees. Another interesting observation is that both the FIT and electricity price issues were not
acknowledged in the CVC perspective. Again, this might be the result of startups and scaleups are
working on highly innovative, specific solutions and might not feel the result of these issues (yet).

Barriers recognized by a single interviewee
Thirdly, we have the barriers that were only recognized by one interviewee, which are six in total.
These are somewhat more difficult to explain. For example, a lack of customerfocused orientation
was marked and mentioned by one interviewee as a relevant barrier:

”If we want to stay an energy producer and energy seller at the same time – and I believe
that’s what we want to do – we need to look at how we deal with the endcustomers.”

Although being not explicitly mentioned as a barrier, the relevance of this subject also emerged
during other interviews, thereby underlining its importance:

”And we are shifting towards a situation in which we will directly control 50% of
customer costs. [...] That is a small step for a man, a huge step for companies like ours.”

Secondly, misinformation or a lack of knowledge about benefits of technologies by customers was
marked as a relevant barrier by one interviewee. However, this was not further discussed during the
interview and as such, no additional insights can be retrieved. The same goes for resistance from
informal social institutions and generalized trust, which were both marked but not further discussed as
well. More interesting is the result with respect to a lack of skilled people for installation and O&M,
among others. Indeed, in Chapter 5 we have seen recent news coverage of this being a relevant
problem, however there is only one interviewee who acknowledged this. However, this could be due
to the fact that utilities have already made good progress on this issue. The interviewee who marked
this barrier mentioned the following:

”What you now see across the world, also at other large companies, is that the first step
is installation. If you watch the advertisements on TV, you see that everybody brings a
happy technician to your home. That is the first step we are taking towards that new

model.”

This might indicate that already sufficient progress on this issue has been made, and it was there
fore not deemed to be relevant by most interviewees. Nevertheless, in line with recent news coverage
[134], this still might be a limiting factor. Furthermore, a risk of customer comfort reduction was marked
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once, although this seems to be rather a point of attention that has to be kept in mind than being an
active barrier.

Barriers not recognized at all
Finally, three barriers were not marked at all. First of all, a lack of knowledge and information by utilities
about markets for RE and potential customers was also not confirmed to be a barrier. This is obviously
related to searchrelated barriers, so the same argument applies. And again, existence of this barrier
was also not indicated by the industry experts, so this seems to be an irrelevant barrier for at least
European traditional utilities. For lessdeveloped countries and markets (which still largely or solely
depend on fossil fuels), this could be still a relevant issue.

Furthermore, two technological barriers were not acknowledged: a lack of standard procedures for
grid connection, and metering issues. It seems that technology issues are not such of a barrier (any
more), as was also confirmed by an interviewee through ”in technological terms, everything is already
possible, technological issues no longer present a barrier”. Moreover, both issues are expected to oc
cur in a relatively new, undeveloped market. As the energy transition and its corresponding six major
developments are already going on for some years, it may be expected that these teething troubles are
now over. However, one of the industry experts highlighted these barriers as relevant. On the other
hand, this expert highlighted all technological barriers, which might indicate that he is somewhat more
sceptical about the current state of technology in general. On basis of the interview results, it could be
concluded that these issues are not presenting a real barrier to BMI of traditional utilities.

So, having addressed all barriers from Table 7.7, one final note has to be taken. One of the intervie
wees proposed a few additional barriers in the survey. For example, market readiness was proposed as
another financial and profitability barrier. Secondly, the relevance of a lack of incentives for customers
was highlighted, who consequently miss the general belief that they would benefit from investing in cer
tain products or services. Finally, resistance from incumbent players, especially DSOs, was identified
as additional barrier.

Now all relevant barriers to BMI have been identified, the final part of the analysis assesses the
potential contribution that CVC activities can deliver to remove or circumvent these barriers. This is
addressed in the next section.

7.2.4. Potential Contribution of Corporate Venture Capital to Business Model In
novation of Traditional Utilities

As was also the case with assessment of the relevant barriers to BMI of traditional utilities, the approach
to analyse the contribution of CVC to remove or circumvent those barriers was twofolded. Firstly, all
potential benefits of CVC activities, as presented in Chapter 5, were included in the survey that was
sent to all interviewees in advance, and were to be marked if found relevant. Additionally, this sub
ject was extensively discussed during the interviews, and in several ways. In that respect, the raison
d’être of the CVC unit was discussed, as well as its goals, structure, types of ventures that are tar
geted, collaboration with the incumbent utility, and how it compares to CVC in other industries. Also,
the relevance of individual CVC benefits was discussed, as well as common exit strategies. Finally,
the contribution of CVC to help remove or circumvent the barriers to BMI was specifically assessed, as
well as the necessity for traditional utilities to engage in CVC activities.

First of all, before assessing individual benefits of CVC and corresponding relations to BMI barriers,
it is insightful to elaborate upon the general raison d’être of both CVC funds, and their role within the
larger BM innovation strategy of both utilities. In that respect, it was found that the general purpose
of the CVC fund can in both cases be captured by bringing external knowledge, technologies, and
innovative BMs inside the company. In other words, all interviewees acknowledge the fact that not all
the smart people in the world work for them, and that they should reap the benefits of the massive
amount of knowledge, ideas and innovations that are developed outside of the company. In this way,
new or additional value must be created for the incumbent utility, for example in terms of knowhow and
new business capabilities that would be not feasible, too expensive, or would take too long to develop
internally. Through CVC, new innovative BMs can be brought onboard that can help traditional utilities
in realizing the required changes. As such, it is seen as one of the key tools to support BMI of big
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incumbents in general, and specifically in the energy sector in response to the rapid changes. As one
of the interviewees mentioned:

”We see these changes happening in the market, and we have to go along with that,
because in twenty years from now the whole landscape will be different. [...] So, we have
to and we do go along with that, but obviously that is a considerably big challenge. That
is exactly a domain in which Venturing and M&A can play an important role, to help

speed up that process.”

Regarding the role of CVC within the BM innovation strategy of traditional utilities, it stood out that
– as could be expected – CVC is not the only instrument for utilities. In fact, the importance of an
integrated approach combining internal and external tools (open innovation) was highlighted by all
interviewees. With respect to the external tools, CVC is not the only way traditional utilities collaborate
with external startups. It was found that – depending on size – they make use of a variety of tools,
ranging from partnerships without investment, collaboration with startup incubators, and collaboration
with startup accelerators, among others. Internal tools for example include R&D and internal venturing.
Nevertheless, this does not diminish the importance of CVC as an instrument.

In that respect, in both cases the positive effects of CVC activities were recognized. Moreover, in
one case even all interviewees agreed upon the fact that CVC is an essential component of the BM
innovation strategy of traditional, incumbent utilities. This became clear through statements as:

”It is almost a license to operate to have it. There are different ways, [...] and we do not
have to do everything through external venturing. [...] But I think everybody should

have it.”

Interestingly, interviewees from the other utility were less determined about this subject, despite the
fact that they acknowledged that in their own case it has been and still is highly beneficial for BMI.
They were however especially less certain of the necessity of CVC for other traditional utilities. This
seems to has to do with company size and the extent to which a company has strong internal R&D
capabilities. The larger a utility is and the stronger its internal R&D capabilities are, the less essential
CVC was found to be. However, there might have been a small bias as well, as one of the interviewees
mentioned the fact that CVC funds of other utilities are expected to have a stronger focus on financial
returns instead of strategic benefits, while this is not proven to be true.

All in all, it became clear that all interviewees were determined about the contribution of CVC to at
least their own utility, which obviously suffices. Each of them acknowledged the contribution of CVC to
BM innovation processes. To address this contribution in more detail, the relevance of all potential CVC
objectives from Chapter 6 was assessed, as well as their specific ability to help remove or circumvent
barriers to BMI.

In analysis of the results on this subject, first a distinction was made between the CVC benefits that
were marked as relevant in the survey, the benefits that were discussed during the interviews, or both.
In that way, it will become visible that some benefits are more ’concretized’, while others resulted more
implicitly from interviews. An overview of these results is provided in Table 7.8. It must be noted that
interviewee U4 (Utility B) did not complete the survey.

As immediately stands out from the table, the results are much more uniform than in the case of
barriers to BMI. In that respect, ten CVC benefits were found to be relevant to both utilities, one benefit
only to a single interviewee, and the remaining benefits were not acknowledged at all. So, there are no
benefits which are relevant to only one utility, which seems to point at a considerably similar strategy
of both utilities for their CVC funds.

Financial objectives
First of all, it is important to stretch that although not the main objective, financial gains are still important
for both utilities. In both cases, some general financial objectives were mainly seen as a prerequisite
for CVC, but not a goal as such, as was illustrated by one of the interviewees:

”We are not looking for profitable companies, we are looking for companies that can give
us a gain when we exit. That is quite different. [...] So, in the baseline we don’t invest in
startups that we think are going to create losses for the fund. But of course, it happens,

because Venture Capital is a risky business.”
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Table 7.8: Interview results on the relevance of benefits of Corporate Venture Capital activities of traditional utilities. X = confirmed
in survey, O = confirmed in interview, 3 = confirmed in both. U1 & U2 (Utility A) and U3 & U4 (Utility B) represent interviewees
from the incumbent utility perspective. C1 (Utility A) and C2 (Utility B) represent interviewees from the CVC unit perspective.

Benefits of CVC for Traditional Utilities Utility A Utility B

U1 U2 C1 U3 U4 C2

1. Financial gains 3 O O

2. Identification of, monitoring of, and exposure to new technologies, markets, and
business models

3 3 3 3 O 3

3. External R&D O 3 3

4. Improve manufacturing processes

5. Learn about specific market or technology pitfalls X X 3 X

6. Change corporate culture: promote entrepreneurship 3 3 O O O O

7. Train junior management

8. Learn about VC in general

9. Improve internal venturing

10. Complementary contacts / expand network X

11. Identify and assess potential acquisition targets

12. Accelerated market entry O O X O 3

13. Option to expand business O O O O O 3

14. Access and exploit new or complementary BMs, technologies, and services O 3 O 3 O 3

15. Increase demand for technology and products

16. Shape markets, i.e. by nurturing potential competitive risks

17. Steer standard development

18. Support development of new applications for products

19. Add new products to existing distribution channels X X

20. Utilize excess plant space, time, and people

21. Promoting an innovative corporate image 3 X O O X

This is also where the portfolio effect comes into play: ”a portfolio where we do invest with a minority
share in a startup allows us to equilibrate the risk between the ones which are making a lot of money
and the ones which are less profitable and sometimes which lose money”. This portfolio effect seems
to be key for both utilities, as some financial returns are expected by the utility on the portfolio as a
whole. Besides these objectives, also practical evidence of financial benefits of CVC activities has
been found. As was mentioned:

”The first observation is that it didn’t cost us any money. [...] So, all gains it provided are
very cheap. For us, it has been really cheap innovation.”

So, despite the fact that only one interviewee actually acknowledged the importance of financial
gains in the survey, the interviews gave sufficient evidence of the relevance of this benefit, and as such
it cannot be ignored. However, there is insufficient evidence for this benefit contributing to overcome
specific barriers to BMI.

Marketlevel learning
The first strategic benefit of CVC activities is simultaneously the most widely acknowledged one. In
that sense, the importance of exposure to new technologies, markets, and business models was not
only acknowledged by all interviewees who filled out the survey, but also became eminent in each of
the interviews. Because of the CVC activities, knowledge and active discussions are brought into the
company that both employees and management would otherwise not be aware of. So, even if the
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decision is made not to invest in a particular venture, the fact that everybody in the company is now
aware of the startup and the discussion whether to invest has taken place, additional value has been
created. New knowledge and awareness that might influence future decisions. This was for example
illustrated by quotes as ”because of those investment decisions, you brought discussions to Clevel
which they normally wouldn’t have” and ”But on top of that, you give some ideas to people and you
basically make them more open to what’s going on”. However, the most striking description was the
following:

”Particularly because you gain a lot of insight in these types of other companies,
scaleups and startups, because you are monitoring them and the activities they develop.
If you don’t have that, you are missing out on what is happening in the market. Then you
only read about it, you are on your supertanker out on sea, sailing a predefined course,
but you don’t see what all those little boats are doing. [..] But because you are putting
people on those little boats, also the captain on that supertanker obtains a very clear

overview of what is happening around him.”

As this already implies, this benefit of CVC activities can help to remove or circumvent different
barriers to BMI. First of all, it was acknowledged that it can contribute to provide employees and man
agers with a better overview of potential new business opportunities and active discussions about these
subjects, thereby reducing the cognitive barriers that result in a lack of competencies to build and
manage new capabilities. For example:

”You really enlighten them with these new opportunities that they probably will not be
aware of without you. [...] Then you are presenting some company that is promising to
bring you a lot of money with a new business model, a new technology that nobody in the
company was aware of, or it was only to some colleagues. [...] Sometimes they [a certain
department] don’t see the full picture and they lack the business opportunities that we

should have in mind.”

Also, it was confirmed that because of the exposure to new markets and business models, search
related barriers due to the complexity of BMI could be decreased. Finally, it was also widely con
firmed that a shortterm focus at management level will be positively affected. As one of the inter
viewees further explained this effect: ”By putting emerging technologies or business models at the
agenda of the CVC investment committees, it somehow forces top management to decide on some
longterm orientations”. As we have seen, part of the CVC investments indeed include options that
seem interesting for the long term, which the utility wants to monitor through a CVC investment. As
all individual investment decisions are made at top management level, they will have to concern these
options, which can help to positively affect their shortterm focus.

Venturelevel learning
With respect to venturespecific learning benefits of CVC, first of all the relevance of CVC as an external
R&D tool was confirmed. The importance of R&D related benefits was further underlined during several
interviews, ranging from an almost substitution of internal R&D activities to a more complementary role.
Moreover, one interviewee argued that internal R&D is a highly expensive process, and the question
could be raised if the gains justify these high costs, especially when it could also be outsourced to
ventures through CVC activities. It seems that to some extent this argument also holds for other utilities.
Indeed, the following statement was provided:

”In particular CVCs, together with all the departments focusing on innovation, have the
crucial role to bring the knowhow and competencies within the company which would

be too expensive or too long do develop internally.”

So, this implies that CVC in the form of an external R&D tool, can help to overcome the lengthy
innovation processes that can be a barrier to BMI, as well as help to reduce profitability problems
in certain areas as a result of high development costs.

Secondly, the relevance of another venturespecific CVC benefit was acknowledged: learn about
specific market or technology pitfalls. More specifically, one interviewee recognized its potential con
tribution to circumvent profitability problems in certain areas. Through CVC activities, a range of
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options for further opportunities can be explored, while knowing that they can fail. For utilities, this
can be an efficient way of learning what will work out well and what will not, thereby contributing to
circumvent potential profitability problems.

Indirect learning
With respect to the indirect benefits of CVC activities, the promotion of entrepreneurship in the corpo
rate culture was widely acknowledged as being relevant. While only two interviewees concretized this
observation in the survey, it became eminent in each of the interviews. For example:

”Bringing the external environment to the company has triggered and moved people to
think differently, it has brought entrepreneurship to the company. Yes, that has

definitely helped, culturewise.”

Another confirmation of this fact became for example clear through statements as ”I wouldn’t say
because of the CVC, this is a full ecosystem that you have to take in mind. We are contributing to that
[a more entrepreneurial culture]”. Obviously, this positive effect in organizational culture can be directly
related to the BMI barrier nonsupportive organizational values, culture, and design.

In addition to this rather aggregated cultural effect at firm level, the promotion of entrepreneurship
in the corporate culture can be beneficial to the mindset of human capital as well. While pointing at the
difficulties of changing the mindset of all employees of such large firms by only the CVC activities, it was
stated that ”there are some successful cases where they did [change their mindset]”. As such, this can
be directly linked to another barrier of BMI: nonsupportive human capital, skills, and psychology.

As can be seen in the table, there is also another indirect benefit of CVC activities that was only
recognized by one interviewee: complementary contacts and network expansion. However, this was
not further discussed during the interview, so the specific effects of this benefit and the extent to which
it can help to remove or circumvent barriers to BMI remains unclear. Moreover, when looking at the
barriers to BMI, there seems to be no barrier which can be directly related to this benefit. As such, it is
assumed that this network expansion benefit does not directly contribute to overcome barriers to BMI.
Nevertheless, the relevance of this benefit in other areas is not diminished.

Options building
Moving further, with respect to the option building benefits of CVC, it stands out that three benefits
are widely acknowledged to be important. First of all, CVC can create options for traditional utilities
to accelerate entry in certain markets. Although only being marked in the survey by two interviewees,
during four interviews the relevance of this subject explicitly emerged. Statements on this subject
ranged from ”it could help to speed up the development of a market”, to ”it was also specifically aimed
at speeding up towards a much larger market reach”, or:

”Agility. The one that will be able to adapt to the market developments is the one that will
last and become the winner. [...] Size is not important, it is agility that matters.”

This accelerating effect can obviously help to overcome the BMI barrier of lengthy innovation
processes. However, it would be too shortsighted to stop there. This accelerating effect emerged as
a rather highly important benefit for the process BMI as a whole, more in terms of being a catalyst to all
BMI processes, and not only to speed up entry in certainmarkets. In that respect, interviewees identified
the creation of internal friction because of CVC and the limited time frame of CVC, respectively, both
as having an accelerating effect to BMI in general:

”[...] Because of that Venturing, we have been able to show all those external innovations
to the company, to demonstrate how it could work, and thereby creating awareness and
acceleration. Because the resistance against those investments means that we have to
prove to the people who are resistant that alternative approaches are also possible. And

that friction is likely to create the most value for the company.”

”But the fact that we have the options to invest in companies, in startups going that
direction, and the fact that the opportunity of investment is limited in time, help
everybody to understand and accelerate the thinking of the company. Because the
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Strategy people, they take their time to develop a strategy, [...] but when a startup is
raising money, this is right now, this is not in six months. And I think this time pressure
that we feel as an investor and that we then convey to the user teams pushing in the same

direction – but at their pace – is also an acceleration for the company itself.”

Besides these acceleration effects of CVC, it also creates options for (future) business expansion,
as was recognized by all interviewees (although mostly only during the interviews themselves). In that
respect, a few specific examples were mentioned in which certain investments directly led to lots of
new business in certain domains, capabilities which could not have been easily developed internally.
Also, it was mentioned that two categories of ventures are targeted: ventures which bring shortterm
collaboration opportunities and ventures active in domains which can be interesting for the long term,
depending on market development. The latter implies that these types of investments are specifically
aimed at creating future options for business expansion.

Also, another interviewee mentioned to be currently working on a file that is a very good example of
”successfully helping to adapt the strategy of the company by pushing through the CVC activity in a new
business where there are new activities”. Finally, the relevance of this CVC benefit was also illustrated
by the typical exit strategies of the CVC funds. In both cases, it was mentioned that full integration
of ventures in the utility (that means, the utility purchasing all shares of the venture) is a common exit
strategy, obviously depending on the specific strategic rationale behind each investment.

When looking at the related barriers to BMI, it was acknowledged that these options for business
expansion can fill (future) potential gaps in the product and service portfolio. It was however noted
that a strong vision of a utility will be required for this effect to become practice. Additionally, the creation
of future business expansion options could circumvent a lack of competencies to build and manage
new capabilities, as with the CVC activities these business models are developed externally and the
utility will have the (future) opportunity to expand its business with these activities. To further illustrate
this, one interviewee mentioned that an increasing emphasis is put on including provisions about exits
already in the investment contract. In this way, utilities want to draft air tight contracts with respect to
their option to acquire the venture in the future.

Furthermore, the creation of a range of options for future business expansion can provide a guid
ance to the complex search process and provide inspiration for BM innovations, thereby helping utilities
to reduce searchrelated barriers to BMI. However, despite this potential contribution, it was under
lined that the search for the right BM innovations remains a highly complex process. In addition, it
was mentioned that the size of the CVC funds will be relevant as well, as their relatively small size
does not allow for the creation of multiple future options on a single specific topic; thereby limiting this
potential effect. Nevertheless, it could still make a contribution. Finally, another potential effect could
be the circumvention of shortterm focus effects. If a variety of future, potentially valuable options is
on the table, new BMs and capabilities are thus built externally. In this way, the impact of a shortterm
focus would be circumvented as potentially essential options for the longer term are still on the table
as well. However, it must be noted that no unambiguous answer on this effect could be retrieved from
the interviews. So, it remains unclear whether this is indeed a relevant effect.

Furthermore, the CVC benefit of being able to access and exploit new or complementary BMs,
technologies, and services was widely recognized as well. While this seems to be overlapping with the
creation of options for business expansion, this benefit rather focuses on benefits on a shorter term,
more in terms of reinforced commercial partnerships with ventures through CVC investments. As was
recognized by one of the interviewees:

”The focus that we have for CVC is to look at companies which are developing solutions
that we would not develop ourselves, that is the first point. So, there is a

complementarity with what we do in other parts of the company”

In other words, where the creation of options for business expansion rather addresses investing
new, innovative BMs that could open up new (future) markets, accessing and exploiting new or com
plementary BMs, technologies and services focuses rather on the creation of synergies in domains
which are already visibly relevant. Through CVC, either new partnerships with ventures could be es
tablished, or already existing partnerships could be reinforced. As one of the interviewees described
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this, ”the best relationship is being a joint shareholder of something that you want to develop together”.
Finally, the shorter term nature of this CVC benefit compared to the creation of options for future busi
ness expansion was also reflected in the exit strategies. In that respect, it was found that in some cases
successful partnerships had been created in which it was not meaningful anymore to be a shareholder
as well, so it was decided to exit with continuation of the partnership.

When looking at the barriers to BMI, the ability to access and exploit external BMs, technologies,
and services can remove several barriers. First of all, it could help to circumvent gaps in the product
and services portfolio, as these gaps are filled by the exploitation of external products and services.
Secondly, it was acknowledged that lengthy innovation processes could be circumvented, as this
CVC benefit removes the need for internal development of some BMs or technologies. Hereby, it was
however noted that a corporate often has a strong distinct way of doing things, resulting in potential
scepticism towards external solutions. Thirdly, an example was provided in which a specific investment
could help to remove the lack of skilled people for installation of certain products. However, as this
already implies, this is strongly related to the specific proposition of the venture.

Furthermore, another, more indirect relationship can be identified, as one of the interviewees pro
vided a specific example of an investment which has led to the utility being able to access and exploit
sophisticated customer data aggregation and analysis technologies. This can help to reduce a lack of
customer demand, which was illustrated in another part of the interview:

”[...] Because you can identify customer needs without asking it themselves – because
they have no idea. Everything that you ask, you will not get any response. But as a result
of being able to apply data analytics, [...] you can create a clearer view of how we can
solve this for customers. And if that has been determined, you can [...] experiment with

what the customer likes. [...] And I think that is extremely important in this – for
consumers – extremely complex matter.”

Finally, it could also help to reduce conflicts with existing assets and BMs. As one of the inter
viewees mentioned:

”We are more looking at innovative business models that are difficult for us to generate,
because, as you know, it’s always difficult to disrupt yourself. And so that’s where

actually investing in some startups could be a way to have both a foot in and without the
drawbacks of explaining that that will disrupt our own activities.”

Leveraging complementary resources
What remains is two other CVC benefits that have been recognized. First of all, this is the possibility
to add new products to existing distribution channels, thereby increasing efficiency and thus reducing
costs. However, this benefit was not further discussed during the interviews, so no additional insights
have been obtained. While it could be argued that the cost reduction might (slightly) decrease prof
itability problems of utilities in some areas, this argument cannot be substantiated.

Branding
Secondly, there is the benefit that CVC activities promote an innovative corporate image. This was
recognized by almost all interviewees, with perceptions ranging from a clearly visible benefit to a ben
eficial sideeffect. However, this might increase attractiveness of the utility in general, but cannot be
easily related to a specific contribution to business model innovation.

Unconfirmed CVC benefits
Having discussed all the acknowledged potential benefits of CVC and their relation to the barriers to
BMI of traditional utilities, it stands out that there is a considerably large number of benefits that have
been found to be irrelevant to traditional utilities. In fact, this has been the case with ten benefits in total.
Remarkable is that no single one of the benefits related to leveraging own technologies and platforms
was recognized to be relevant. This seems to correspond with the perception among interviewees that
CVC is an important component of the external part of the BM innovation strategy, next to the internal
part which includes other instruments. So, it seems that the internal aspects, including a utility’s existing
technologies and platforms, are outside the scope of CVC activities.
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Furthermore, three indirect learning benefits were not acknowledged. Again, training junior man
agement, learning about VC in general, and improving internal venturing activities are not reflected
in the external and highly strategic scope of CVC activities as a driver of Business Model Innovation.
Moreover, the same goes for improving internal manufacturing processes, and the utilization of excess
plant space, time, and people. Finally, with respect to the option to identify and assess potential ac
quisition targets, it seems that this is left for the M&A department, as can be retrieved from one of the
interviews wherein CVC and M&A were named as separate instruments.

Translation of interview quotes into relationships between CVC and BMI
Having discussed all relevant benefits of CVC and the barriers to BMI which they can help to over
come, an overview of individual relationships between CVC benefits and BMI barriers can be provided.
However, it is insightful to first briefly touch upon the way in which the relationships were identified.

In that respect, two different methods were used. On the one hand, some of the identified relation
ships were literally asked and acknowledged during one or multiple interviews. As such, this leaves no
room for a different interpretation by researcher. On the other hand, many relationships between CVC
benefits and BMI barriers were retrieved by a structured analysis of the interviews, and were reflected
in specific quotes by interviewees. As explained in Chapter 2, the interviews have not been formally
coded. In the previously discussed interview results, many examples of quotes were already provided
to indicate the existence of certain relationships. However, for clarity and reliability purposes a few
examples of how interview quotes were translated into a relationship between specific CVC benefits
and specific BMI barriers is provided in Table 7.9. Hereby, two things must be noted. On the one
hand, a number of relationships was often further illustrated in other interviews, but only one quote
has been provided that according to author best described the existence of the relationship. On the
other hand, parts of the exact explanation of relationships were illustrated in other parts of the same
interviews or in other interviews, rather than that all aspects of a specific relationship followed from only
one quote. Therefore, the examples in Table 7.9 only provide quotes from which the basic existence
of relationships could be retrieved; but sometimes these quotes do not fully capture the more detailed
explanation of those relationships. However, according to author, most parts of these explanations can
be retrieved from other quotes provided in this chapter.

Table 7.9: Examples of translation of interview quotes into relationships between specific CVC benefits and BMI barriers.

Quote Keywords CVC – BMI Relationship
”You really enlighten themwith these new oppor
tunities that they probably will not be aware of
without you. [...] Then you are presenting some
company that is promising to bring you a lot of
money with a new business model, a new tech
nology that nobody in the company was aware
of, or it was only to some colleagues. [...] Some
times they [a certain department] don’t see the
full picture and they lack the business opportu
nities that we should have in mind.”

New op
portunities,
aware, lack
the business
opportunities

The CVC benefit identification of, mon
itoring of, and exposure to new tech
nologies, markets, and business mod
els can help to reduce the BMI barrier
lack of competencies to build and man
age new capabilities due to cognitive
barriers (managers failing to recognize
business opportunities)

”Bringing the external environment to the com
pany has triggered and moved people to think
differently, it has brought entrepreneurship to
the company. Yes, that has definitely helped,
culturewise.”

Triggered and
moved people,
entrepreneur
ship, culture
wise

The CVC benefit change corporate cul
ture: promote entrepreneurship can
help to reduce the BMI barriers non
supportive organizational design, cul
ture, and structure and nonsupportive
human capital, skills, and psychology

”The focus that we have for CVC is to look at
companies which are developing solutions that
we would not develop ourselves, that is the first
point. So, there is a complementarity with what
we do in other parts of the company”

Solutions,
develop our
selves, com
plementarity

The CVC benefit access and exploit
new or complementary BMs, technolo
gies, and services can help to circum
vent gaps in the product and service
portfolio
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Potential contribution by CVC benefits to overcome barriers to BMI
An overview of the recognized potential effects of CVC benefits to remove or circumvent barriers to
BMI is presented in Table 7.10. Where possible, after each effect it is mentioned how the effect was
identified. This is done by referring to a specific quote by an interviewees, or mentioning if it was ac
knowledged by an interviewee when asked. Also, the existence of one effect (CVC benefit 13 on BMI
barrier 9) remains ambiguous, which is also indicated in the table. No sufficiently conclusive answer
on this specific effect could be retrieved from the interviews. In line with the exploratory nature of this
research, it was decided to not discard this effect, but rather to highlight its ambiguity.

Table 7.10: Potential contribution by CVC benefits to remove or circumvent barriers to BMI of electric utilities.

CVC Benefits (C) Potential effect on BMI Barriers (B)

2. Identification of,
monitoring of, and
exposure to new
technologies, mar
kets, and business
models

1. Lack of competencies to build and manage new capabilities due to cog
nitive barriers could be reduced as management level is provided with
a better overview of potential new business opportunities and active
discussions about these subjects (second quote p.92)

4. Searchrelated barriers could be reduced as increased exposure to new
markets and BMs could provide guidance to the search (acknowledged)

9. Shortterm focus of management could be reduced because they are
forced to take positions on technologies and BMs which are longterm
oriented (acknowledged)

3. External R&D

6. Lengthy BM innovation processes could be circumvented as external
knowhow and competencies which would take too long to develop in
ternally are brought into the company (third quote p.92)

10. Profitability problems could be reduced as external knowhow and
competencies which would be too expensive to develop internally are
brought into the company (third quote p.92)

5. Learn about spe
cific market or tech
nology pitfalls

10. Profitability problems of new business models and technologies could
be circumvented as utilities can learn from the pitfalls experienced by
ventures (acknowledged)

6. Change corporate
culture: promote
entrepreneurship

7. Nonsupportive organizational design, culture, and structure effects
could be reduced as bringing the external environment to the company
can trigger and move people to think differently, thereby improving an
entrepreneurial culture (first quote p.93)

8. Nonsupportive human capital effects might be reduced because di
rect collaboration of employees with dynamic startups can change their
mindset (first quote p.93; intext quotes immediately after)

12. Accelerated market
entry

6. Lengthy BM innovation processes could be reduced as the develop
ment of a market or development of market reach could be speeded
up, and agility could be increased (second quote p.93)
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13. Option to expand
business

1. Lack of competencies to build and manage new capabilities could be
circumvented, as new BMs and capabilities are developed externally
and the utility will have the (future) opportunity to expand its business
with these activities (acknowledged)

2. Gaps in the product and service portfolio (in the future) could be circum
vented as a result of new business creation with new activities, which
could not have been easily developed internally (acknowledged)

4. Searchrelated barriers could be reduced as different available options
for future business expansion can provide a guidance to the complex
search process and provide inspiration for BM innovations (acknowl
edged)

9. Shortterm focus effect could be circumvented as the options for future
business expansion with external BMs and capabilities would be avail
able (ambiguous effect)

14. Access and exploit
new or complemen
tary BMs, technolo
gies, and services

2. Gaps in the product and service portfolio could be circumvented as a
result of exploiting external complementary products and services (sec
ond quote / bottom p.94)

3. Conflicts with existing assets and BMs could be reduced as this would
be a way to have a foot in, but without the drawback that it will disrupt
own activities (second quote p.95)

6. Lengthy BM innovation processes could be circumvented as the need
for internal development of these BMs or technologies would be re
moved (acknowledged)

13. Lack of customer demand in certain areas could be reduced as access
ing and exploiting specific solutions that identify customer behaviour
can be used to experiment with new, tailored propositions to customers
(first quote p.95)

25. Lack of skilled people for installation, O&M, etc. could be reduced as
installationrelated solutions can be exploited for diffusion of own propo
sitions (acknowledged)

• Acceleration

• BMI in general could be accelerated because of the limited time frame
of CVC activities and the creation of internal friction by CVC activi
ties, which increases awareness and acceleration (third quote p.93; first
quote / top p.94)

All in all, as can be seen in the table, CVC activities can help to remove or circumvent various
barriers to BMI. As such, it can be concluded that for both traditional utilities, CVC is a highly useful
instrument – next to other instruments – that can play an important role in the transition of their Business
Model and helping them to realize all demanded changes. To further assess the extent to which CVC
can contribute to overcome the barriers to BMI and better alignment of traditional utility BMs with the
identified power sector developments, it is insightful to analyse in which types of ventures both utilities
have invested. This reflects the more substantive component of both BMI and CVC, as was already
discussed in Chapters 5 and 6. In that respect, the next section will address the portfolios of both CVC
funds.

7.3. Case Study Results: Venture Portfolio Analysis
As already followed from Chapter 5, BMI also involves a more substantive component, which is re
flected in multiple BM innovation opportunities for utilities. Also, a lack therein has been translated
into the barriers gaps in the product and service portfolio and lack of competencies to build and man
age new capabilities due to cognitive barriers and the inability to allocate sufficient resources to new
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technologies. From the previous section, it already followed that practical evidence suggests that CVC
activities can help to remove these barriers.

However, more specifically with respect to better alignment of traditional utility BMs with the iden
tified power sector developments, this substantive component would have to become clear in various
domains. As such, to be able to assess the extent to which CVC can contribute to BMI of traditional
utilities, it is insightful to identify the domains in which new BMs are targeted, and if this corresponds
to the specific BM innovation opportunities that emerged from literature.

In this section, an analysis of the CVC portfolios of both utilities is presented, in which the specific
activities and BM domain of each venture will become clear. In line with the relatively recent establish
ment of both CVC funds, and noting that past investments could already have been of important value
or could still be in an active partnership with the utility, it was decided to also include ventures that are
currently not in the portfolio anymore. The results are based on publicly available information, and are
therefore not anonymized.

7.3.1. Case 1: Eneco and Eneco Ventures
Since its start, Eneco Ventures has invested in a total of twelve ventures. The ventures, their activities,
and the energy sector developments that can be related to these activities are presented in Table 7.11
[77]. The relevant developments are assigned based on own insights and company websites.

As can be seen in the table, investments have been made in all of the six domains, with five being
related to decarbonization, eight to decentralization, ten to digitalization, four to electrification of end
use sectors, four to energy system flexibility, and ten to energy efficiency. So, with a total current and
past portfolio consisting of only twelve ventures, it could be argued that Eneco Ventures has been able
to invest in a variety of ventures which develop solutions that positively affect multiple domains.

One investment especially stands out, as this tackles a problem that was identified as an institutional
barrier to BMI: a lack of skilled people for installation and O&M. It can be seen that through investing
in Roamler, Eneco tries to increase the number of technicians that can install and service its products.
So, this is a clear example in which the contribution of CVC to barriers to BMI can be directly seen in
practice.

Furthermore, it can be insightful to compare the solutions developed by ventures to the list of future
BM opportunities for utilities that was presented in Chapter 5, again presented for convenience [23]:

• Become a comprehensive energy solution provider, i.e. consulting, installation, financing,
O&M, and warranties of electricity generation and heating/cooling systems for a fee

• Shift to energyasaservice, offering a monthly flatfee service contract to customers

• Build a platform/virtual utility model, connecting distributed generators with customers

• Reduce cost of energy by technology experience effects that reduce costs of distributed VRE

• Develop alternative customer engagement routes, i.e. media and entertainment, home au
tomation, building security, energy saving, and data aggregation

• Generate additional revenue with demand response and balancing; which will provide extra
services to grid operators

• Provide grid operators with assurance of large generating capacity, leading to capacity payments

It can be seen that multiple of these future BM opportunities are reflected in the activities of port
folio ventures. For example, Suniverse provides a variety of energy solutions which will probably also
lead to technology experience effects in distributed energy, and reflect an energyasaservice model.
Further, Thermondo provides heatingasaservice solutions, NEXT Kraftwerke and Enyway both op
erate a virtual utility model, and Peeeks, Olisto, and Simaxx provide alternative customer engagement
routes respectively through home energy management, internet of things, and building management.
Luminext does the same, but then for the state or municipalities (which are also customers of traditional
utilities). Jedlix and Greenflux provide smart EV charging solutions for customers that simultaneously
provide grid balancing opportunities. In fact, the only future BM opportunity for utilities that is not
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reflected in the venture portfolio is that related to large generating capacity. However, this is not a
remarkable observation, as this is quite a specific domain and Eneco Ventures is a relatively small fund
that seems to mainly focus on integrated solutions that capture multiple domains at the same time.

So, besides the fact that obviously many other propositions exist that relate to these new BMs in
other ways, by all means it is clear that these new models are on the radar of Eneco. While this should
not be interpreted as CVC being fully responsible for this fact, it provides sufficient evidence that CVC
activities can contribute to providing utilities with a range of relevant and innovative BMs that might
become key elements in their future proposition.

Table 7.11: Venture portfolio of Eneco Ventures. Energy sector developments: [1] = decarbonization, [2] = decentralization, [3] =
digitalization, [4] = electrification of enduse sectors, [5] = increased use of flexibility measures, [6] = increased use of efficiency
technologies. Information retrieved from company website [77].

Venture Activities Develop
ments

Suniverse / En
ergie in huis

”Sustainable energy systems for homeowners and housing associations; next
to offering a wide variety of energy systems (e.g. PV, heatpumps, PV boilers),
the company also facilitates financing constructs.”

[1], [2],
[4], [6]

Enyway ”Energy marketplace where green energy producers sell directly to con
sumers, effectively a peertopeer platform for green energy.”

[1], [2], [3]

Greenflux ”Enabler of electric driving and smart charging, providing an electric mobility
infrastructure management platform that supports the operations of charge
point operators all over the world.”

[3], [4],
[5], [6]

Luminext ”Robust smart street lighting solutions. The company does large scale lighting
installations in cities, on highways, and in rural areas. By doing so, they create
a safe, comfortable and sustainable environment with less illumination.”

[3], [6]

NEXT
Kraftwerke

”Virtual Power Plants and energy traders. Aggregates thousands of electricity
producers, consumers, and storage units. By intelligently controlling their
feedin and consumption, power and flexibility can be valorised on different
markets.”

[1], [2],
[3], [5], [6]

Thermondo ”Heating as a service provider that sells and installs residential heating sys
tems, but has also developed software that can monitor and optimise energy
consumption at individual household levels.”

[1], [2],
[3], [4], [6]

ONZO ”Analytics, insight and associated services that enable energy retailers to pro
vide engaging solutions to their residential customers. Uses raw smart meter
consumption data to derive these insights from.”

[2], [3], [6]

Roamler ”Crowdsourcing platform, providing a B2B that answers the call of companies
for efficiency with widespread, ondemand professionals and individuals.”

[2]

Olisto ”Allows to couple smart devices and smart services. Connecting to the com
pany enriches your product by adding new capabilities.”

[3], [6]

Peeeks ”Brings smart energy management into homes, essentially connecting resi
dential energy asset information (e.g. heatpumps, batteries, wallboxes, etc.)
with smart control algorithms.”

[2], [3],
[5], [6]

Simaxx ”Provides a smart solution that shows how to improve the building perfor
mance in terms of wellbeing, operational costs and energy consumption
based on building management systems, light control, and all sorts of sen
sors.”

[2], [3], [6]

Jedlix ”Electric vehicle smart charging platform for consumers. With the solution,
consumer EVs automatically charge at the times that are greenest and cheap
est for the energy market.”

[1], [3],
[4], [5], [6]
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7.3.2. Case 2: ENGIE and ENGIE New Ventures
Since its start, ENGIE NewVentures has invested in a total of 25 ventures. The ventures, their activities,
and the energy sector developments that can be related to these activities are presented in Table 7.12
[189]. The relevant energy sector developments are assigned based on own insights and company
websites.

As can be seen in the table, investments have been made in all of the six domains, with twelve
being related to decarbonization, twelve to decentralization, seventeen to digitalization, four to electri
fication of enduse sectors, seven to energy system flexibility, and eight to energy efficiency. So, again
all energy sector developments are well represented in the venture portfolio.

In comparison with Eneco Ventures, it stands out that ENGIE New Ventures has invested in more
ventures that can only be related to one or two energy sector developments. Also, it stands out that
ENGIE New Ventures seems to invest in a more broad range of solutions than Eneco Ventures, whose
ventures were all tightly connected to Eneco in terms of activities. In the case of ENGIE, it stands out
that it has a few investments concerning Internet of Things, without a necessary direct link to energy
products or services. Also, especially its investment in Please stand out, which could not be directly
related to one of the power sector developments, as Please is a delivery platform for small and medium
sized cities in French overseas regions. This reflects another branch of ENGIE New Ventures’ target
group: smart cities, without a necessary link to energy. This is for example also reflected in Streetlight
Data, which is not directly offering a decarbonizationrelated solution, but offers highend data analytics
of urban transportation. Another example of this broader investment range is reflected in ventures as
Apix, H2SITE, and HomeBiogas, all active in the green gas domain. This domain was not reflected in
the portfolio of Eneco Ventures.

Furthermore, as was also the case with Eneco Ventures, ENGIE New Ventures has invested in
ventures that can be directly related to the BMI barrier regarding a lack of skilled people for installation
and O&M. Its investment in Serviz provides more maintenance opportunities, while its investment in
Vyntelligence circumvents the lack of skilled people by providing digital solutions that increase instal
lation and O&M efficiency. Again, these are both clear examples of the practical contribution by CVC
to barriers to BMI.

Finally, it can be insightful to compare the solutions developed by ventures to the identified future
BM opportunities for utilities. It can be seen that each of these opportunities is reflected in the activities
of portfolio ventures. As the venture portfolio is large, only a few examples will be provided. For exam
ple, Lancey energy storage and HomeBiogas provide a variety of energy solutions which will probably
also lead to technology experience effects in distributed energy; Redaptive provides efficiencyasa
service solutions which are part of the broader energyasaservice proposition; Kiwi power operates
a virtual utility model; Connit, ENGIE M2M, Sigfox and UnaBiz provide alternative customer engage
ment routes internet of things, while Powerdale provides smart energy management solutions including
smart EV charging, Tendril digital customer engagement opportunities, and Gogoro emobility solu
tions; Connected Energy provides grid balancing opportunities. Also, Opus One Solutions, Airware,
and Advanced Microgrid Solutions provide solutions that allow for optimal largescale RE generation
management. So, this reflects opportunities for ensuring large generating capacities that can lead to
capacity payments.

So, besides the fact that obviously many other propositions exist that relate to these new BMs in
other ways, by all means it is clear that all of these new models are on the radar of ENGIE. An overview
of the presence of the identified future BM opportunities in the portfolio ventures of both ENGIE New
Ventures and Eneco Ventures is provided in Table 7.13.
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Table 7.12: Venture portfolio of ENGIE New Ventures. Energy sector developments: [1] = decarbonization, [2] = decentralization,
[3] = digitalization, [4] = electrification of enduse sectors, [5] = increased use of flexibility measures, [6] = increased use of
efficiency technologies. Information retrieved from company website [189].

Venture Activities Develop
ments

Advanced
Microgrid
Solutions

”Artificial intelligencepowered software that maximizes the value of renew
ables, batteries, and entire asset portfolios so you can deploy and use more
clean energy with higher ROI”

[1], [3], [5]

Airware ”Provider of endtoend, visual intelligence solutions that enable enterprises
to capture, manage and analyze their assets and turn the collected data into
valuable business insights.”

[3]

Apix ”Miniaturized and modular gas analyzers for industrial analysis and OEM
(original equipment manufacturer) use”

[1]

Connected En
ergy

”Second life battery energy storage systems using EV batteries. Sustainable
energy storage batteries to manage grid constraint and manage grid flexibil
ity.”

[1], [2], [5]

Connit ”Integrator of IoT solutions, the company designs, develops and industrializes
wireless iconnected objects, low consumption and long range.”

[3]

Energyworx ”Provides a cloud based Energy Data Management solution helping utility
companies monetizing their high volumes data coming from smart meters.”

[3], [6]

ENGIE M2M ”Sigfox network operator of Belgium and provider of endtoend IoT solutions.” [3]

Gogoro ”Reinventing urban transportation with an ecosystem of sustainable energy
solutions for the world’s modern cities.”

[1], [3], [4]

H2SITE ”Commercialize a membrane reactor based system able to produce high pu
rity hydrogen, on customer’s premises, from various hydrogen carriers such
as methane, in particular biomethane and ammonia, etc.”

[1], [2], [5]

Heliatek ”Produces flexible, efficient and truly green organic solar films for buildings.” [1], [2]

HomeBiogas ”Developer of an offgrid backyard (B2C) biogas appliance that transforms
organic waste into clean energy and liquid fertilizer.”

[1], [2], [6]

Kiwi power ”Provides a unique combination of technology and expertise to unlock dis
tributed energy resource (DER) value and serve sustainable energy needs.”
Virtual Power Plant solution.

[1], [2], [3],
[5], [6]

kWh Analytics ”Solar risk management.” [1], [2]

Lancey energy
storage

”Develops smart space heater coupled with a battery to increase comfort,
energy efficiency, and provide grid services.”

[1], [2], [3],
[4], [5], [6]

Opus One So
lutions

”Software engineering and solutions company that helps utilities optimize en
ergy planning, operations and market management.”

[1], [2], [3],
[5], [6]

Please ”Platform business for delivery of goods and services to residential clients of
small and medium sized cities.”

Powerdale ”Develops solutions for electric mobility and energy management for busi
nesses and individuals.”

[2], [3], [4],
[5], [6]

Redaptive ”Provides endtoend building energy efficiency integration services with no
upfront cost to customers to permit organizations to accelerate efficiency up
grades.”

[3], [6]

Serviz ”Online platform for booking home repair and maintenance services.” [2]

Sigfox ”Service provider for Internet of Things.” [3]

Streetlight data ”Combine machine learning with deep transportation knowledge to shed light
on how our streets really work — and makes data available ondemand to the
people shaping today’s transportation.”

[3]

Symbio ”Designs hydrogen fuel cell kits that can be integrated into several electric
vehicle formats.”

[1], [4]

Tendril ”Energy Services Management (MSE) solutions.” [2], [3], [6]

UnaBiz ”Sigfox Network Operator and provider of lowcost connected devices.” [3]

Vyntelligence ”Enables digital transformation of paper and form based field processes with
its patented and AI powered SmartVideoNotes technology.”

[2], [3]
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Table 7.13: Overview of the future BM opportunities apparent in the venture portfolios of both cases.

BM Opportunities in Venture Portfolios [23] Eneco ENGIE

1) Become a comprehensive energy solution
provider, i.e. consulting, installation, financing,
O&M, and warranties of electricity generation and
heating/cooling systems for a fee

Suniverse Lancey energy storage

2) Shift to energyasaservice, offering a monthly
flatfee service contract to customers

Suniverse Redaptive

3) Build a platform/virtual utility model, connecting
distributed generators with customers

Enyway, NEXT
Kraftwerke

Kiwi power

4) Reduce cost of energy by technology experience
effects that reduce costs of distributed VRE

Suniverse H2SITE, Heliatek,
HomeBiogas, Lancey

energy storage

5) Develop alternative customer engagement
routes, i.e. media and entertainment, home au
tomation, building security, energy saving, and
data aggregation

Greenflux, Jedlix,
Luminext, Olisto, ONZO,

Peeeks, Simaxx,
Thermondo

Connit, ENGIE M2M,
Gogoro, Please,

Powerdale, Redaptive,
Serviz, Sigfox, Streetlight
data, Tendril, UnaBiz

6) Generate additional revenue with demand re
sponse and balancing; which will provide extra ser
vices to grid operators

Greenflux, Jedlix Connected Energy

7) Provide grid operators with assurance of large
generating capacity, leading to capacity payments

 Advanced Microgrid
Solutions, Airware, Opus

One Solutions

All in all, it has become clear that both CVC funds provide their parent utility with a range of in
novative BMs and propositions related to all six major energy sector developments. The access to
these new BMs and innovative solutions can clearly contribute to remove (future) gaps in the product
portfolio, as well as circumvent a lack of capabilities to build and manage new capabilities. While this
should not be interpreted as CVC being fully responsible for this fact, it provides sufficient evidence
that CVC activities can contribute to providing utilities with a range of relevant and innovative BMs that
might become key elements in their future proposition.

So, the substantive component of the potential contribution by CVC to overcome the barriers to BMI
is clearly visible in practice, which further underlines the potential benefits of CVC activities.

7.4. Comparing Literature and Case Study Insights
While a more specific comparison between case study findings and literature study findings has already
been made in the previous two paragraphs, this section provides a rather generalized comparison on
the major subjects of this research.

First of all, with respect to the major developments in the energy industry, no significant differences
between literature, industry experts and case study insights emerged. Especially the first two of the
”Three D’s” (decarbonization, decentralization, digitalization) were widely acknowledged, but the rel
evance of the third D and the other three trends (electrification of enduse sectors, energy system
flexibility, and energy efficiency) was also extensively confirmed. While individual interviewees put a
varying extent of emphasis on certain developments during the interviews, in the survey they all ac
knowledged the relevance of all six trends. Also, no additional developments were identified.

The current alignment of utility BMs with the six developments however, delivered some clear dif
ferences. It was found that in the case study, the traditional utility was evaluated to be considerably
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better aligned with the developments (relatively; compared to other BM types) than that followed from
the results of industry experts. This might indicate a bias, as all interviewees worked at a traditional
utility and might therefore have an (unjustified) more positive attitude towards their own utility. On the
other hand, the cooperative utility was found to be badly aligned with almost all developments in the
case study, while the industry experts were significantly more positive about this BM. As this cannot
be easily explained through a certain bias, this is something that remains rather unclear, and could be
further assessed in future research. However, the case study insights led to a similar conclusion on the
need for fundamental business model innovation for traditional utilities, similar to what emerged from
literature.

The extent to which the barriers to BMI were found to be relevant was divergent, but most of the
barriers were recognized by at least one interviewee, which confirms literature insights. On the other
hand, three barriers that emerged from literature insights were not recognized at all. These were a
lack of knowledge and information by utilities about markets for RE and potential customers, lack of
standard procedures for grid connection, and metering issues. The lack of acknowledgement of all
three barriers can be explained by the fact that the energy sector is rapidly developing, and certain
barriers that might have been relevant in the past are nowadays not relevant anymore. This was also
confirmed by the more specific nature of these three barriers, addressing barriers that refer to early
stages of the energy transition.

Furthermore, one of the interviewees proposed a few additional barriers in the survey. However,
according to author, all of these can be classified as being part of one of the barriers that are already
in the list, or present another subclassification. For example, market readiness was proposed as
another financial and profitability barrier, but according to author this can be seen as one of the causes
for profitability problems. Therefore, this will be included in the description of profitability problems.
Secondly, the relevance of a lack of incentives for customers was highlighted, who consequently miss
the general belief that they would benefit from investing in certain solutions. However, according to
author this is already reflected in misplaced incentives and a lack of customer demand, which when
combined lead to this observation. Finally, resistance from incumbent players, especially DSOs, was
identified as additional barrier. However, it is expected that this resistance occurs in the form of a
fear for grid management issues, which were already captured in a limited grid capacity and system
performance risks. Therefore, there would be too much overlap if this would be included as a separate
barrier.

So, in line with the exploratory nature of this research, it is chosen to only discard the three barriers
that were not recognized by any interviewee. This research assesses European traditional utilities as
a whole, and therefore it was found to be inappropriate to also discard barriers that were only recog
nized by one utility. As such, we end up with a final list of 28 barriers that hinder European traditional
utilities in BMI and better aligned with the energy sector developments. However, for clarity purposes
the numbering of barriers will remain the same as how it was presented in Tables 7.7 and 5.1.

With respect to the potential benefits of CVC activities, some differences between case study and
literature emerged. First of all, the interviewees were much more united about the relevance of CVC
benefits than was the case with BMI barriers. This could be due to the fact that CVC activities are found
in a rather comparable form in a range of different industries, and CVC in the energy sector was not
found to be significantly different than CVC in other sectors. Also, the benefits that CVC activities can
deliver to a company are dependent on the approach and strategy of the CVC unit, as each company
can have a different investment angle. In industries undergoing rapid change, it emerged from literature
that CVC is often more strategically oriented, which was confirmed in the case study. As a result,
ten potential benefits that appeared in literature were not acknowledged. These included improve
manufacturing processes, the three indirect learning benefits train junior management, learn about
VC in general, and improve internal venturing, as well as all four of the leveraging own technologies
and platforms benefits increase demand for technology and products, shape markets, steer standard
development, and support development of new applications for products. Finally, this also included
identify and assess potential acquisition targets and utilize excess plant space, time, and people.

So, it can be seen that interviewees mainly acknowledged the benefits of CVC activities that are
more strategic, and these less strategic ones were not recognized to be important. As the overview of
potential benefits of CVC activities that followed from literature was not tailored to electric utilities, due
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to the academic knowledge gap in this area, it was decided to discard the ten CVC benefits that were
not recognized at all. Here, it is assumed that the insights obtained through the case study provide
more reliable results than the too general literature.

Finally, not all potential contributing effects of CVC activities to removal or circumvention of BMI
barriers became visible. This is mainly due to the discarding of BMI barriers and CVC benefits. Many
of the other previously identified possible relations were acknowledged, except for two. An overview
of the differences is provided in Table 7.14. Here, the relations that have been confirmed in the case
study are presented in bold. It must be noted that the descriptions of these bold relations have been
adapted to the findings of the case study, as was previously presented in Table 7.10.

Table 7.14: Literature and Case Study comparison of contribution by CVC benefits to remove or circumvent barriers to BMI of
electric utilities. Bold = confirmed in case study, italic = emerged in case study.

CVC Benefits (C) Potential effect on BMI Barriers (B)

1. Financial gains 10. Profitability problems of certain BMIs could be decreased as
high costs and small project sizes would be less of a problem

2. Identification of,
monitoring of, and
exposure to new
technologies, mar
kets, and business
models

1. Lack of competencies to build andmanage new capabilities due to
cognitive barriers could be reduced as management level is pro
vided with a better overview of potential new business opportuni
ties and active discussions about these subjects

4. Searchrelated barriers could be reduced as increased exposure
to new markets and BMs could provide guidance to the search

9. Shortterm focus of management could be reduced because they
are forced to take positions on technologies and BMs which are
longterm oriented

15. Lack of knowledge about markets for RE and potential customers by
utilities could be reduced as a result of increased market insights

3. External R&D

6. Lengthy BM innovation processes could be circumvented as ex
ternal knowhow and competencies which would take too long to
develop internally are brought into the company

10. Profitability problems could be reduced as external knowhow and
competencies which would be too expensive to develop internally
are brought into the company

5. Learn about spe
cific market or tech
nology pitfalls

4. Searchrelated barriers could be reduced as a result of a more thorough
market and technology overview

10. Profitability problems of new business models and technologies
could be circumvented as utilities can learn from the pitfalls expe
rienced by ventures

6. Change corporate
culture: promote
entrepreneurship

7. Nonsupportive organizational design, culture, and structure ef
fects could be reduced as bringing the external environment to the
company can trigger and move people to think differently, thereby
improving an entrepreneurial culture

8. Nonsupportive human capital effects might be reduced because
direct collaboration of employees with dynamic startups can
change their mindset
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7. Train junior man
agement

1. Lack of competencies to build andmanage new capabilities could be cir
cumvented in the future by early training of junior management through
intensive collaboration with ventures

11. Identify and assess
potential acquisition
targets

2. Gaps in the product and service portfolio could be reduced by simply
acquiring ventures that offer the needed products or services

3. Conflicts with existing assets and BMs could be decreased when an
acquired company would operate with a certain degree of autonomy

6. Lengthy innovation processes could be circumvented as a result of ac
quisitions

25. Lack of skilled people for installation, O&M, etc. could be reduced if an
installation company would be acquired

12. Accelerated market
entry

6. Lengthy BM innovation processes could be reduced as the de
velopment of a market or development of market reach could be
speeded up, and agility could be increased

13. Option to expand
business

1. Lack of competencies to build and manage new capabilities could be
circumvented, as new BMs and capabilities are developed externally
and the utility will have the (future) opportunity to expand its business
with these activities

2. Gaps in the product and service portfolio (in the future) could be
circumvented as a result of new business creation with new activ
ities, which could not have been easily developed internally

4. Searchrelated barriers could be reduced as different available op
tions for future business expansion can provide a guidance to the
complex search process and provide inspiration for BM innova
tions

9. Shortterm focus effect could be circumvented as the options
for future business expansion with external BMs and capabilities
would be available (ambiguous effect)

14. Access and exploit
new or complemen
tary BMs, technolo
gies, and services

2. Gaps in the product and service portfolio could be circumvented
as a result of exploiting external complementary products and ser
vices

3. Conflicts with existing assets and BMs could be reduced as this
would be a way to have a foot in, but without the drawback that it
will disrupt own activities

6. Lengthy BM innovation processes could be circumvented as the
need for internal development of these BMs or technologies would
be removed

13. Lack of customer demand in certain areas could be reduced as
accessing and exploiting specific solutions that identify customer
behaviour can be used to experiment with new, tailored proposi
tions to customers

25. Lack of skilled people for installation, O&M, etc. could be reduced
as installationrelated solutions can be exploited for diffusion of
own propositions

15. Increase demand
for technology and
products

13. Lack of customer demand could be reduced if demand for own technol
ogy and products would be increased
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18. Support devel
opment of new
applications for
products

2. Gaps in the product and service portfolio could be reduced as new ap
plications for products or services could help to fill these gaps

13. Lack of customer demand could be reduced if solutions would be wider
applicable, thereby increasing customer attractiveness

19. Add new products
to existing distribu
tion channels

3. Conflicts with existing assets and BMs could be reduced as cost benefits
and increased synergies would be achieved as a result of more efficient
use of existing distribution channels

• Acceleration
• BMI in general could be accelerated because of the limited time frame
of CVC activities and the creation of internal friction by CVC activities,
which increases awareness and acceleration

As can be seen in the table, seventeen of the identified potential relations in Chapter 6 were ac
knowledged, and one additional relation emerged. Also, a more general accelerating effect of CVC
on BMI was identified. The financial gains were found to be important, but not sufficiently important to
help overcome a barrier to BMI. Again, as the case study on this subject addresses a gap in literature,
it was decided to discard the relations that were not acknowledged during the case study. So, we end
up with eighteen different relations, in which seven CVC benefits affect eleven BMI barriers.

The substantive component of BMI (reflected in the two substantive barriers) and the contribution to
this by CVC was further assessed in a venture portfolio analysis. The results indicated that each of the
venture portfolios provide utilities with a range of innovative BMs and propositions, that correspond to
the future BM opportunities for utilities that followed from literature. As such, this is another confirma
tion that the potential contribution of CVC activities to BMI of traditional utilities can be found in practice.

All in all, it can be concluded that the case study resulted in a clear illustration and concretization
of the findings that emerged from literature. Both literature and case study insights confirm that CVC
can be a highly useful instrument to contribute to BMI. On the other hand, multiple subtle differences
were found between the more general insights that followed from literature, and specific insights for
traditional utilities that followed from the case study. Combined, this has led to a specific, tailored
insight on the potential contribution of CVC activities to incumbent utilities to overcome barriers to BMI
and better align with the energy sector developments.

The outcomes of these combined insights can be clearly represented in a conceptual framework,
which is presented in the following section.
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7.5. Conceptual Framework: Potential Effect of CVC on BMI for
Electric Utilities

Now all results have been gathered, they can be combined and translated into a conceptual model that
describes the potential contribution of CVC activities to BMI of incumbent traditional utilities. While all
individual relations between CVC benefits and BMI barriers have just been presented in Table 7.14,
for clarity purposes all relevant barriers to BMI for utilities (so also the ones that cannot be affected by
CVC) are presented in a slightly different manner. In this way, combined with Table 7.14, the concep
tual model can be well understood. As such, the 28 relevant barriers to BMI are presented in Table
7.15. In this table, their relevance for specific energy sector developments is indicated. As mentioned
before, the numbering of barriers is kept the same as before to avoid misunderstandings.

Now all elements are present, the conceptual framework can be presented, which is showed in
Figure 7.2. As can be seen in the figure, the model has the same outline as the final graphical chapter
summary that was presented in Chapter 6. However, its outline is adapted to the final results of this
research, as described in the previous section.

The models is built up in several steps, each reflecting an important subject in the research. First
of all, it can be seen that the six edges of the spider web figure each represent a specific energy sector
development, as were identified in literature and confirmed in the case study. Secondly, the current
rate of adaptation of the Traditional Utility BM with each development is shown. This score is based
on the case study results, as was discussed before. Thirdly, the model reflects the barriers to BMI of
traditional utilities. The generic barriers to BMI are presented in a red hexagon shape in the core of the
figure, and hinder all BMIs in general. The numbers inside it refer to the numbering in Table 7.15.

In addition, the specific barriers that hinder BMI of traditional utilities in specific areas related to the
energy sector developments are presented as red circles. In line with their nature, they are presented
in the specific areas in which they are relevant. Hereby, it is again referred to Table 7.15 for both their
numbering and their relevance for certain energy sector developments. As such, it stands out that
many of these specific barriers appear in more than one energy sector developments. The larger red
circles with different numbers inside them reflect a collection of different specific barriers that are not
presented separately for clarity purposes.

Furthermore, all CVC benefits are included as green squares. The numbers inside these squares
refer to the numbers of CVC benefits, as presented in Table 7.14. The position of these CVC benefits
is not random. In fact, it stands out that it can overlap with (multiple) barriers to BMI. In case an overlap
is visible, this indicates that the specific CVC benefit can help to remove or circumvent the specific BMI
barrier. This is based on the identified relations between these factors, as described in Table 7.14.
Hereby, it can occur that multiple BMI barriers are affected by one CVC benefit, or multiple CVC ben
efits affect one BMI barrier. Furthermore, one additional element is shown. This green hexagon at the
core of the figure represents the accelerating effect of CVC on BMI. Finally, it must be noted that the
four CVC benefits that could not be related to specific BMI barriers are not shown in the figure. This is
because the figure exclusively depicts the potential contribution of CVC to BMI of traditional utilities.

So, with this conceptual framework, the potential contribution of CVC activities to BMI of incum
bent, traditional utilities has been graphically described, simultaneously summarizing the results of this
research. In the next chapter, an answer to all research questions will be formulated.



7.5. Conceptual Framework: Potential Effect of CVC on BMI for Electric Utilities 109

Table 7.15: Potential barriers to BMI of incumbent, traditional utilities, related to energy sector developments. DCB = decar
bonization, DCN = decentralization, DIG = digitalization, ELC = electrification of enduse sectors, FLX = energy system flexibility,
EFF = energy efficiency, GNR = generic. X = relevant.

Barriers to BMI for Traditional Utilities DCB DCN DIG ELC FLX EFF GNR

1. Lack of competencies to build and manage new capabilities due to
cognitive barriers (managers failing to recognize business opportunities)
and the inability to allocate sufficient resources to new technologies

X X X X X X

2. Gaps in the product and service portfolio X X X X X X

3. Conflicts with existing assets and business models X

4. Searchrelated barriers (where, what, how to innovate) due to complex
ity of BMI

X

5. Lack of customerfocused orientation, leading to a missing logic of how
to reach them in the BMIs themselves

X

6. Lengthy innovation processes X

7. Nonsupportive organizational values, culture, and design X

8. Nonsupportive human capital, skills, and psychology X

9. Shortterm focus, i.e. mainly focusing on maximizing shareholder value X

10. Profitability problems for utilities in certain markets due to high costs,
small project sizes, and high additional costs (i.e. O&M, transaction costs
for grid interconnection, and high cost of batteries) or market readiness

X X X X X

11. High initial investment costs for customers, lowering demand and thus
lowering market attractiveness for utilities

X X X

12. Misinformation or lack of knowledge about benefits of RE technologies
by customers leading to lower customer awareness and acceptance

X X X X

13. Lack of customer demand in certain areas, blocking the justification of
utility BM development in these fields

X X X X

14. Behavioural barriers and concerns (riskaversion, customers unre
sponsive to novelty, etc.) limiting market potential for new utility activities

X X X

16. Shortcomings of legal framework (inconsistency, incompleteness, im
maturity) hindering utility activity in certain areas

X X X X

17. Issues about feedin tariffs and taxation, limiting interest for novel utility
BMs

X X X

18. Low electricity price, limiting customer interest and demand for new
utility BMs

X X

19. Unpredictable regulations leading to lack of longterm planning relia
bility

X X X X X

20. Misplaced incentives leading to uncertain development cycles for util
ities

X X X

21. Privacy and internet security law limiting digital BMIs X X X

22. Competition law and consumer protection, limiting BM acquisition op
portunities or profitability of certain BMIs

X X X

23. Resistance from informal social institutions (e.g. on nuclear, biomass),
blocking certain BMIs

X

24. Generalized trust, which if lacking can limit partnering opportunities X

25. Lack of skilled people for installation, O&M, etc. limiting new BM
activities

X X X X X

26. Limited grid capacity, constraining newRE integration and thus limiting
utility BMI activity in this area

X X X

27. System performance risks, constraining new RE integration and re
quiring innovative flexibility enhancing BMIs

X X X X

28. Strong competition of RE technologies with existing technologies, pos
ing limitations to some applications of RE and thus BMIs in these areas

X X X X X

29. Risk of customer comfort reduction, limiting the market potential for
certain BMIs

X X X
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Figure 7.2: Conceptual Framework representing the potential contribution of Corporate Venture Capital activities to Business Model Innovation of traditional electric utilities. The framework must
be read together with Tables 7.14 and 7.15. Own illustration.
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7.6. Chapter Summary
The goal of this seventh chapter was to obtain a thorough understanding of the extent to which the
potential contribution of CVC to BMI can be found in utility practice. An extensive case study on two
European incumbent utilities has been performed, which has led to sufficient insights to answer the fifth
sub research question of this thesis:

To what extent can the potential contribution of Corporate Venture Capital
for traditional electric utilities to remove or circumvent the barriers to

Business Model Innovation and adapt to the energy sector developments be
seen in practice?

The six identified major developments in the energy sector that emerged from literature are clearly
visible in practice as well. Each of the six developments (decarbonization, decentralization, digitaliza
tion, electrification of enduse sectors, energy system flexibility, energy efficiency) was acknowledged
as being relevant, and no additional developments became visible. On the other hand, the extent to
which the four utility BMs are currently adapted to all developments delivered some clear differences
with the previously obtained insights from literature and industry experts. Especially the cooperative
and traditional BM stood out. Where the cooperative BM was evaluated to be much worse adapted
to two developments than was the case according to industry experts, the traditional, incumbent utility
was evaluated to be relatively better adapted (so compared to other BM types); not absolutely) to the
developments than that followed from industry experts. Nevertheless, all interviewees still agreed on
the need for fundamental BMI for traditional utilities in order to be able to better adapt to all energy
sector developments. So, a confirmation of the literature on this subject.

Also, it was recognized that this BMI is a highly complex process subject to many potential barriers.
While significant variability in the recognition of potential barriers was found, almost all barriers to BMI
that followed from literature were confirmed by at least one interviewee. Three barriers were not recog
nized at all, which could all be related to the fact that the energy sector developments have surpassed
their early stages, and therefore these barriers are not being active obstacles anymore. What remained
is a list of 28 barriers to BMI of traditional utilities that have all been found to be relevant, although to a
varying extent.

Moving on to CVC activities of traditional utilities, all interviewees agreed upon the added value of
CVC to help them realize the demanded BMI. With respect to the specific benefits of these activities,
the results were considerably less divergent than was the case with the barriers to BMI. Of the eleven
acknowledged benefits, nine were acknowledged by at least half of the interviewees. Most important
was found to be the exposure to new technologies, markets, and business models. On the other hand,
ten of the potential benefits of CVC that emerged from literature were not recognized at all, so there is
a significant difference. However, this can be explained by the fact that utilities see CVC as a highly
strategic instrument that captures (parts of) the external domain of their BM innovation strategy. As
such, they are not much interested in the more internally oriented benefits that CVC can deliver.

With respect to the contribution of individual CVC benefits to overcome BMI barriers, it became clear
that seventeen of the identified potential relations were recognized, one additional relation emerged,
and a more general accelerating effect of CVC on BMI was found as well. However, not all potential
contributions were recognized, which could be related to the fact that not all benefits and barriers were
found to be relevant, as well as some, less important contributions have not been explicitly discussed
during the interviews.

To assess the more substantive component of BMI that has been captured in the barriers ’gaps in
the product and service portfolio’ and ’lack of competencies to build and manage new capabilities’, an
analysis of the venture portfolios of both CVC funds was performed. It turned out that in both cases, the
portfolios reflect a range of innovative BMs that relate to all six of the energy sector developments and
correspond to the different future BM opportunities for utilities that emerged from literature. Therefore,
the potential contribution of CVC to overcome these more substantive barriers to BMI can be clearly
seen in practice.

So, it can be concluded that several subtle differences between literature and practice can be ob
served, however both confirm the strategic relevance of CVC as one of the instruments for utilities to
realize BMI.
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Conclusion

Now all results of this research have been presented, the five sub research questions can be answered.
This will be done in sections 8.1 through 8.5. Finally, with answers to the different sub questions, an
answer to the main research question of this thesis can be formulated. This is presented in section 8.6.

8.1. What are the currently existing types of business models for
electric utilities?

Utilities are a part of the larger electricity value chain, consisting of generation, transmission, distribu
tion, retailing, and consumption. Their activities can span from either one segment to across the entire
value chain. Traditionally, the flow of power and money were oneway: power flowing from generation
to consumption, and money flowing the other way around. This results in a straightforward business
model for an electric utility: the Traditional Utility business model. Basically, this model is based on the
bulk supply of reliable, efficient, and lowcost electricity, gas, and heat, mainly produced by fossil fuels.

However, the energy transition posed some serious threats to this classical model, among others
due to increasing amounts of renewable energy, a shift towards decentralized electricity generation, and
digitalization. As a result, during the past decade multiple new business models for utilities have been
emerging. The first one is the Green Utility BM, which is characterized by a quite comparable model
as traditional utilities, except their offered electricity is completely generated by Renewable Energy
Sources (RES). The second emerging BM is the Cooperative Utility. In a cooperative, each customer
is also shareholder, and all shareholders have the same voting power. Cooperative utilities focus on
providing renewable energy to their communitymembers in a low or nonprofit way. In case of profit, it is
used to support the local community. Finally, the third emerging BM is the Prosumer Utility. This model
is built around the provision of (smart) storage equipment to customers, while also encouraging them
to install selfgeneration assets. In that way, prosumer utilities aim at building a virtual capacity base
(Virtual Power Plant (VPP)), in which customers can trade energy with each other (P2P trading). This
VPP aggregates all distributed generation and storage resources into one virtual facility that enables
a local energy sharing community. So, basically seen, a prosumer utility still delivers (renewable and
local) electricity to its endconsumers, but in a completely different, digital, way.

So, it can be concluded that currently four types of business models for electric utilities exist. Of
these four types, the prosumer utility model seems to be the most innovative.

8.2. What are the major developments in the energy sector and to
what extent are current electric utility businessmodels adapted
to these developments?

The energy sector is in the middle of profound change in multiple areas. In that respect, six major
developments emerged that all have a major effect on the electric power industry. The first one is de
carbonization, also known as the energy transition, which implies replacing fossil fuels with renewable,
clean energy sources. Secondly, decentralization of energy generation and management is happen
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ing. This includes an increase in the use of Distributed Energy Resources as local battery storage,
EVs, and other (smart) resources. The latter already implies the third major trend: digitalization. The
power sector is shifting towards a smart energy system in which the use of digital technologies must
lead to more optimal energy management, for example through smart homes and smart EV charging
systems. Fourthly, electrification of enduse sectors is happening, for example in heat and mobility.
This also affects the power sector, as this means an increase in electricity demand and electric (digi
tal) technologies as EV charging infrastructure. Furthermore, in response to challenges resulting from
the variable nature of RES, we see increased use of energy system flexibility measures, for example
more interconnections with power grids of neighboring countries and use of centralized and decentral
ized energy storage options. Finally, there is increased use of energy efficiency technologies, which
mainly focuses on the consumption side of the power system. This implies DemandSide Management
through a range of behindthemeter options, including smart homes and Demand Response.

None of the four utility BMs is sufficiently adapted to all developments, and their rate of adaptation
varies heavily across different developments. Especially traditional utilities seem to be insufficiently
adapted, as they had the lowest score compared to other utility types on four of the six developments,
the lowest of which were on increased use of energy efficiency and decentralization. So, it can be
concluded that each of the utility types, but especially traditional utilities, are insufficiently adapted to
the identified power sector developments, which results in a need for fundamental BM innovation.

8.3. What are the barriers to Business Model Innovation of tradi
tional electric utilities in order to adapt to the energy sector
developments?

Business Model Innovation is a highly complex process that is subject to many potential barriers. Bar
riers to Business Model Innovation can be divided into five categories, and can be either described as
generic barriers to BMI – independent from sector or company activities – or can be directly linked to
one or multiple of the identified power sector developments. First of all, the organizational and company
resource barriersmainly include generic barriers. The most widely acknowledged is the lack of compe
tencies to build andmanage new capabilities, due to cognitive barriers or insufficient resource allocation
to new technologies. Also, together with gaps in the product and service portfolio, this barrier forms the
highly important substantive component of BMI. Besides these two, other barriers can include conflicts
with existing assets and business models, a nonsupportive organizational culture, design, and human
capital, and a shortterm focus (i.e. on maximizing shareholder value). The remaining four categories
mostly include specific barriers for BMI utilities in the domains of the energy sector developments. Fi
nancial and profitability barriers can refer to high initial investment costs for customers or profitability
problems for utilities in certain domains. Awareness and behavioural barriers mainly include misinfor
mation and poor knowledge about benefits of renewable energy technologies by customers, a general
lack of customer demand, or behavioural barriers and concerns (customers unresponsive to novelty in
general). Regulatory and institutional barriers can range from general shortcomings of the legal frame
work and unpredictable regulations, to misplaced incentives, issues about feedin tariffs and taxation,
and privacy and internet security law. Also, a lack of skilled people for installation and O&M seems to
limit the development and diffusion of new BM activities of utilities. Finally, technological barriers can
refer to the limited grid capacity and system performance risks due to the variable nature of RES, but
i.e. also to strong competition of new technologies with existing technologies.

So, on the road to business model innovation and better adaptation to the energy sector develop
ments, traditional utilities will have to tackle many potential barriers.

8.4. What is the potential contribution of Corporate Venture Capi
tal for traditional electric utilities to remove or circumvent the
barriers to Business Model Innovation and adapt to the energy
sector developments?

Corporate Venture Capital is one of the instruments which is increasingly seen as an important means
for stimulating business model innovation of traditional, incumbent utilities. Therefore, CVC often has
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a mainly strategic rationale and can deliver many different potential benefits. Besides the fact that
CVC can lead to financial gains, the strategic benefits are dominant. These benefits can be classified
into marketlevel learning, venturespecific learning, indirect learning, options to acquire companies,
options to enter new markets, options to exploit external BM innovations, leveraging own technologies
and platforms, leveraging own complementary resources, and branding. It seems that many of these
potential benefits of CVC could contribute to removal or circumvention of barriers to BMI and better
adaptation of traditional utilities to the energy sector developments.

One of the most eminent examples is that the exposure to new technologies, markets, and BMs
could help utilities to remove the lack of competencies to build and manage new capabilities, as in
creased exposure might clarify new business opportunities and positively affect sufficient resource al
location. Also, it could help reduce a shortterm focus as utility management could scrutinize the need
for BMI as a result of better market overview and identification of potential future competitive threats.
Further, the promotion of entrepreneurship in the corporate culture could reduce a nonsupportive orga
nizational culture with respect to BM innovation, and the collaboration between employees and dynamic
startups might reduce nonsupportive human capital. Other relationships can be found in the options
building benefits of CVC, as accelerated market entry could reduce lengthy BM innovation processes,
and options for future business expansion can circumvent future gaps in the product and service port
folio, as different potential viable options would be on the table. Also, being able to access and exploit
external BMs, technologies, and services can reduce conflicts with existing assets and BMs, as these
external BMs and technologies would not experience the tensions that emerge between two internal
competing BMs or solutions. Besides these, many other potential relations emerged. Although increas
ing utility attractiveness in general, branding related benefits could not be directly related to BMI.

So, in the BMI journey of incumbent utilities, CVC activities have diverging range of potential benefits
that can contribute to remove or circumvent many identified barriers to BMI. In that respect, the potential
contribution of CVC is estimated to be significant.

8.5. Towhat extent can the potential contribution of Corporate Ven
ture Capital for traditional electric utilities to remove or cir
cumvent the barriers to Business Model Innovation and adapt
to the energy sector developments be seen in practice?

First of all, each of the six identified major developments in the energy sector (decarbonization, decen
tralization, digitalization, electrification of enduse sectors, energy system flexibility, energy efficiency)
is clearly visible in practice. Although the traditional, incumbent utility was overall evaluated to be rel
atively (significantly) better adapted to the developments than that previously followed from the two
external industry experts, the need for fundamental BMI for traditional utilities was clearly recognized.
This BMI is found to be a highly complex process subject to many potential barriers. While subject to
significant variability, all but three of the potential barriers to BMI were confirmed, leading to a list of 28
relevant barriers to BMI of traditional utilities. Moving on to CVC activities of traditional utilities, it stood
out that the added value of CVC to help utilities realize the demanded BMI is well recognized in prac
tice. Of the 21 potential benefits of CVC, eleven were acknowledged to be relevant. Most important
was found to be the exposure to new technologies, markets, and business models.

With respect to the contribution of individual CVC benefits to overcome BMI barriers, it became clear
that many of the earlier identified potential ways are recognized in practice. It seems that seven of the
eleven relevant benefits of CVC activities can contribute to remove or circumvent a total of eleven
barriers to BMI of traditional utilities, in a total of eighteen individual relationships. Not all possible
contributions that emerged from literature insights were recognized, due to the fact that not all benefits
and barriers were found to be relevant, and less explicit or less important relations have not become
visible. The potential of CVC activities to overcome the two barriers to BMI that reflect the substantive
component was confirmed as well. As such, it turns out that in both cases, the CVC venture portfolios
reflect a range of innovative BMs that relate to all six of the energy sector developments and correspond
to different future BM opportunities for utilities that emerged from literature.

So, several subtle differences between literature and practice can be observed, but the potential
contribution of CVC for traditional utilities to remove or circumvent the barriers to BMI and adapt to the
energy sector developments is clearly seen in practice. An overview of this is provided in Table 8.1.



116 8. Conclusion

Table 8.1: Potential contribution by CVC benefits to remove or circumvent barriers to BMI of traditional electric utilities.

CVC Benefits (C) Potential effect on BMI Barriers (B)

2. Identification of,
monitoring of, and
exposure to new
technologies, mar
kets, and business
models

1. Lack of competencies to build and manage new capabilities due to cog
nitive barriers could be reduced as management level is provided with
a better overview of potential new business opportunities and active
discussions about these subjects

4. Searchrelated barriers could be reduced as increased exposure to new
markets and BMs could provide guidance to the search

9. Shortterm focus of management could be reduced because they are
forced to take positions on technologies and BMs which are longterm
oriented

3. External R&D

6. Lengthy BM innovation processes could be circumvented as external
knowhow and competencies which would take too long to develop in
ternally are brought into the company

10. Profitability problems could be reduced as external knowhow and
competencies which would be too expensive to develop internally are
brought into the company

5. Learn about spe
cific market or tech
nology pitfalls

10. Profitability problems of new business models and technologies could
be circumvented as utilities can learn from the pitfalls experienced by
ventures

6. Change corporate
culture: promote
entrepreneurship

7. Nonsupportive organizational design, culture, and structure effects
could be reduced as bringing the external environment to the company
can trigger and move people to think differently, thereby improving an
entrepreneurial culture

8. Nonsupportive human capital effects might be reduced because di
rect collaboration of employees with dynamic startups can change their
mindset

12. Accelerated market
entry

6. Lengthy BM innovation processes could be reduced as the develop
ment of a market or development of market reach could be speeded
up, and agility could be increased

13. Option to expand
business

1. Lack of competencies to build andmanage new capabilities could be cir
cumvented, as new BMs and capabilities are are developed externally
and the utility will have the (future) opportunity to expand its business
with these activities

2. Gaps in the product and service portfolio (in the future) could be circum
vented as a result of new business creation with new activities, which
could not have been easily developed internally

4. Searchrelated barriers could be circumvented as a result of different
available options to expand the business with different innovative BMs
(not explicitly acknowledged)

9. Shortterm focus effect could be circumvented as the options for future
business expansion with external BMs and capabilities would be avail
able (ambiguous effect)
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14. Access and exploit
new or complemen
tary BMs, technolo
gies, and services

2. Gaps in the product and service portfolio could be circumvented as a
result of exploiting external complementary products and services

3. Conflicts with existing assets and BMs could be reduced as this would
be a way to have both a foot in, without the drawback that it will disrupt
own activities

6. Lengthy BM innovation processes could be circumvented as the need
for internal development of these BMs or technologies would be re
moved

13. Lack of customer demand in certain areas could be reduced as access
ing and exploiting specific solutions that identify customer behaviour
can be used to experiment with new, tailored propositions to customers

25. Lack of skilled people for installation, O&M, etc. could be reduced as
installationrelated solutions can be exploited for diffusing own proposi
tions

• Acceleration
• BMI in general could be accelerated because of the limited time frame
of CVC activities and the creation of internal friction by CVC activities,
which increases awareness and acceleration

By combining the answers to the five sub research questions of this thesis, the main research
question can be answered. In that respect, it is insightful to provide an overview of the answers to each
sub question, which is presented in Table 8.2.

Table 8.2: Overview of answers to the five sub research questions of this thesis.

Sub Research Question Methods Answer
1. What are the currently existing
types of businessmodels for electric
utilities?

Literature study & expert
consultations

Currently, four types of business models
for electric utilities exist: the Traditional
Utility, the Green Utility, the Cooperative
Utility, and the Prosumer Utility.

2. What are the major develop
ments in the energy sector and
to what extent are current electric
utility business models adapted to
these developments?

Literature study & expert
consultations

The major developments in the energy
sector are decarbonization, decentraliza
tion, digitalization, electrification of end
use sectors, energy system flexibility
measures, and energy efficiency. None
of the four types of business models is
fully adapted to these developments, and
the Traditional Utility is least adapted.

3. What are the barriers to Business
Model Innovation of traditional elec
tric utilities in order to adapt to the
energy sector developments?

Literature study & expert
consultations

The barriers to Business Model Inno
vation of electric utilities include both
generic barriers that hinder all BM inno
vations in general, and specific barriers
that hinder BMI of electric utilities in spe
cific areas related to the energy sector
developments. Five categories of bar
riers exist: organizational and company
resource barriers, financial and profitabil
ity barriers, awareness and behavioural
barriers, regulatory and institutional bar
riers, and technological barriers.
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4. What is the potential contribution
of Corporate Venture Capital for tra
ditional electric utilities to remove or
circumvent the barriers to Business
Model Innovation and adapt to the
energy sector developments?

Literature study & expert
consultations

Corporate Venture Capital activities can
deliver a wide range of benefits that
can be classified as financial objec
tives, marketlevel learning, venture
specific learning, options to acquire com
panies, options to enter new markets,
options to exploit external BM innova
tions, leveraging own technologies and
platforms, leveraging own complemen
tary resources, and branding. Many ben
efits can contribute to remove or circum
vent barriers to BMI of electric utilities, so
its potential is significant. However, also
many, more external barriers remain that
cannot be positively affected by CVC.

5. To what extent can the poten
tial contribution of Corporate Ven
ture Capital for traditional electric
utilities to remove or circumvent the
barriers to Business Model Innova
tion and adapt to the energy sector
developments be seen in practice?

Desk research & expert
interviews

In utility practice, the potential of Corpo
rate Venture Capital activities to stimu
late Business Model Innovation is well
recognized. Although multiple subtle dif
ferences with the theoretical outcomes
can be observed, the potential contribu
tion of CVC for electric utilities to remove
or circumvent the barriers to BMI and
adapt to the energy sector developments
is clearly seen in practice. Nevertheless,
also many barriers to BMI remain unaf
fected by CVC.

8.6. HowcanCorporate VentureCapital contribute toBusinessModel
Innovation of electric utilities in response to the developments
in the energy sector?

Now each of the five sub research questions have been answered, an answer to the main research
question of this thesis can be provided. First of all, it is important to stretch that the contribution of
Corporate Venture Capital to Business Model Innovation of electric utilities (in Europe) is limited to tra
ditional utilities. The cause for this is obvious: this is the only utility type that pursues CVC activities.
This can be mainly related to their large size and incumbent nature, which on the one hand enables
the possibility to engage in these capitalintensive activities, and on the other hand lead to a higher
need to pursue these activities as incumbent players often struggle to come up timely, with the right
BM innovations.

This need for BM innovation for traditional utilities stems from six major developments that are
rapidly and fundamentally changing the energy sector, which used to be a static and stable industry.
As a result of these changes, new market entrants have seen valuable opportunities to conquer the
energy market and challenge the existence of traditional utilities. As it turns out that traditional utilities
are not sufficiently adapted to all developments, they will have to come up with a more effective re
sponse, which leads to a need for fundamental BMI. The traditional BM has been subject to decreasing
profitability, and a wide range of new BM opportunities have been identified that utilities can pursue.
However, BMI is a highly complex process, including many potential barriers that will have to be tackled
in order to allow for an adequate response to all developments. These barriers include both generic
barriers that hinder all BM innovations in general, and specific barriers that hinder BMI of electric utili
ties in specific areas related to the energy sector developments. Moreover, five different categories of
barriers exist: organizational and company resource barriers, financial and profitability barriers, aware
ness and behavioural barriers, regulatory and institutional barriers, and technological barriers. Also,
the barriers can be both internal and external. In total, 31 potential barriers emerged, of which 28 seem
to be, to a varying extent, relevant for traditional utilities in practice.
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To tackle these barriers to BMI, traditional utilities make use of a range of both internal and external
instruments. External collaboration with startups and scaleups is identified as an essential element of
the BMI strategy of incumbent utilities. Corporate Venture Capital is one of those instruments, and has
been rapidly gaining ground during the past years. CVC programs can be financially or strategically
oriented, but for traditional utilities a strategic rationale is both most appropriate and most commonly
found. Nevertheless, also with this strategic rationale CVC activities must still deliver some financial
gains. Besides this, there exist a total of twenty strategic benefits that can follow from CVC activ
ities. These can be divided into marketlevel learning, venturespecific learning, options to acquire
companies, options to enter new markets, options to exploit external BM innovations, leveraging own
technologies and platforms, leveraging own complementary resources, and branding. As these ben
efits are quite divergent, it is not remarkable that their relevance will depend on the specific rationale
behind the CVC activities. As such, it seems that for traditional utilities, with a strategic rationale for
CVC as an important instrument to stimulate BMI, only eleven of these potential benefits are relevant.
These are the more strategic benefits, for example related to learning and options building. On the
contrary, traditional utilities seem to be not really interested in leveraging related benefits.

When integrating both subjects, it seems that seven of these eleven benefits of CVC activities can
contribute to remove or circumvent a total of eleven barriers to BMI of traditional utilities, in a total of
eighteen individual relationships, which will help them to better adapt to the energy sector develop
ments. Hereby, it must be noted that some benefits can contribute to overcome multiple barriers, while
others contribute to overcome a single barrier, leading to a total of eighteen individual relationships. It
turns out that the benefits of CVCmainly affect organizational and company resource related barriers to
BMI, as eight out of nine barriers from that category can be positively affected. One of the most eminent
examples is that the exposure to new markets, technologies, and BMs that result from CVC activities
can help to remove a lack of competencies to build and manage new capabilities, searchrelated bar
riers, and a shortterm focus. Furthermore, CVC can contribute to overcome one profitability barrier,
one awareness barrier, and one institutional barrier. Also, a general accelerating effect on BMI was
found to be resulting from CVC activities, which goes beyond accelerated entry in new markets.

Obviously, it is also important that traditional utilities address the right BM innovations. This more
substantive component of the process can be translated in two barriers. To assess the potential contri
bution of CVC activities, an analysis of the venture portfolios was performed. As a result, it seems that
the CVC units of traditional utilities have a wellbalanced portfolio of ventures, in which all six major
energy sector developments become apparent. Moreover, they include a variety of innovative BMs, in
which many of the identified future BM opportunities for utilities are reflected. So, CVC can also be a
valuable contribution to overcome the two barriers that reflect the substantive component of BMI. Also,
it could be that specific investments in ventures could help to overcome some technological or prof
itability barriers, but this will be strongly dependent on specific propositions of ventures and therefore
this assumption cannot be concretized.

All in all, it can be concluded that Corporate Venture Capital can deliver a valuable contribution to
overcome multiple, important barriers to Business Model Innovation of traditional utilities. However,
these mainly include organizational and company resource barriers, and one of the two financial and
profitability barriers. As such, the contribution of CVC to BMI of traditional utilities does not extend
to most regulatory, technological, and awareness barriers to BMI. Nevertheless, its potential value is
clear.





9
Discussion and Recommendations

Having presented the results of this thesis in the previous chapter, this chapter will provide a reflection
on the research and its outcomes. First of all, a reflection on the research approach is provided in
section 9.1. This is followed by an elaboration upon potential biases in the work in section 9.2. Fur
thermore, section 9.3 will reflect on underlying assumptions and generalization. Here after, section 9.4
will reflect upon the disagreement between interviewees and external industry experts that emerged in
this research, and section 9.5 will address the differences between expectations and real proof of the
effects of CVC activities. Finally, section 9.6 will reflect on the wider implications of this research, and
some recommendations for further research will be provided in section 9.7.

9.1. Reflection on the Research Approach and Methodology
The goal of this research was to improve the understanding of the potential contribution of Corporate
Venture Capital activities to businessmodel innovation of European electric utilities. The power industry
used to be a highly stable industry, dominated by a few incumbent utilities. After the world, and Europe
at the forefront, recently began to scrutinize the sustainability of power systems, the business model
of these incumbent utilities was challenged by a range of new market entrants, which resulted in a
need for business model innovation for these incumbent utilities. Moreover, to stimulate this BMI, many
European incumbent utilities have set their sights on external collaboration with startups. While different
option exist to shape this collaboration, it was noticed that during the past years many European utilities
started CVC activities.

As a result of these relatively new phenomena for utilities, the current state of knowledge of both
business model innovation and CVC activities of electric utilities is highly limited. Moreover, as followed
from the academic knowledge gap, integrated research on BMI and CVC has to the best of author’s
knowledge not been conducted before. Therefore, an exploratory qualitative research approach was
chosen to conduct this research. In an exploratory research approach, the aim is rather to provide
general first insights into certain subjects of which little is known, than to provide concrete answers to
specific problems. However, the downside of this choice is that it leads to large amounts of qualitative
data, which can be difficult to interpret and might lead to biases in interpretation. The latter is further
addressed in section 9.2.

The little knowledge in academic literature on this subject was complemented by a case study.
While a case study approach is useful to holistically analyse emergent phenomena as BMI and CVC
in the context of European utilities, in an exploratory research setting, and of which parts are not yet
described in literature, it has some downsides as well, as it may lead to a risk of multiple biases,
not only in interpretation of case study results by the researcher, but also on the side of case study
participants. The case study included interviews with a total of six interviewees, which can all have
their own (unconscious) bias. Again, this is further addressed in section 9.2.

More specifically, the case study addressed two different cases, each concerning a traditional util
ity. The choice to assess two different cases was mainly based on the comparison opportunities that
it would enable, while simultaneously still obtaining a sufficient level of detailed information. If only
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one case had been chosen, the comparison advantages would be lost. On the other hand, if three
cases had been chosen, the comparison advantages would be increased, but the level of detail in
the results would be lower. Therefore, the choice for two cases seemed a good compromise, which
resulted in three interviews per case. For both cases, these three interviews included two different
perspectives. Per utility, one interviewee was selected from the CVC perspective, and two from the
incumbent utility (Strategy and/or Innovation departments) perspective. In this way, a holistic approach
would be guaranteed. In line with the complexity of BMI, this seemed a more valuable contribution than
if per case two CVC managers were interviewed, and only one utility manager. This turned out to be a
good choice, as the interviewees were muchmore united about the contribution of CVC than about BMI.

Regarding the specific choice for utilities, it was chosen to analyse utilities that are both active in
multiple countries, and of which one is even globally active. In this way, a broader insight would be
obtained and also differences due to geographic issues or company size issues would be identified.

With respect to interpretation of the results, it was chosen to include all results that had been recog
nized by at least one interviewee. So, this also included results recognized by only a single interviewee.
Although it could be argued that this is a too insufficient level of recognition for a subject to be relevant,
the exploratory nature of this research must here be highlighted again. This is not aimed at deriving
highly specific conclusions, but to provide general first answers to subjects. Therefore, excluding ob
servations that had only been recognized by one interviewee would not be in line with this approach.

Finally, the two different methods used in the case study deserve some additional reflection. While
some downsides of conducting interviews (i.e. potential biases) have already been covered in the
reflection on the case study, it is important to briefly touch upon some other issues that emerged in this
specific case. In that respect, it was chosen to add a survey to the interviews, in which all interviewees
were asked to assess the relevance of some subjects. This had two objectives. On the one hand, its
purpose was to provide an additional possibility for assessing the relevance of subjects that for some
reason (i.e. time constraints) would not be discussed during the interviews. On the other hand, its
aim was to further substantiate the results of the interviews and simultaneously remove the risk for
interpretation bias, as will be further discussed in the next section. However, it turned out that some
subjects that had not been discussed during the interviews were later still marked as relevant in the
survey. As a result, indepth insights on the relevance of these specific subjects is sometimes lacking.
However, it can be expected that the most relevant subjects would at least have been discussed during
one interview, and therefore the risk of having missed a highly relevant issue is limited.

Also, a potential limitation might emerge from the anonymity of the interviews. As the anonymity of
interviews was only discussed at the end of each interview, there is the risk that interviewees have been
to implicit in their sayings, leading to (partly) missing results. This is more relevant for the incumbent
utility perspective, because CVC funds are in general quite transparent as this is a requirement for
attracting ventures. However, as almost all interviewees did not have any large concerns with respect
to anonymity, except for some specific examples involving company names for which they explicitly
asked to exclude the names, it seems that this has not been a major issue. On the other hand, due
to concerns of a few interviewees who explicitly it was chosen to handle all results with full anonymity.
Although for some research anonymity can lead to less clarity in the analysis of results, according to
author this has not been the case here. In line with the exploratory nature of this research, attaching
specific interviewee and company names to observations would not be of added value.

Furthermore, a final note has to be taken with respect to the desk research methodology that has
been used to perform the analysis of the venture portfolios. This analysis was based on secondary data,
mainly obtained from the websites of both CVC funds, and if needed from the websites of ventures.
As a result, this data might be outdated, incomplete, biased, or false. However, as this concerned the
CVC funds, again the previously illustrated point of their need for transparency can be made, which
will decrease the risk for any of these risks to be true. Moreover, the analysis rather included a general
assessment of the basic activities of all ventures, which is not the type of data that comes with a high
risk of subjectivity or falsity. Therefore, it is expected that the potential risks of using secondary data
have not been a major issue.

In this reflection on the research approach and methodology, the risk of potential biases came
forward, which requires additional attention. The next section will address this issue in more detail.
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9.2. On Potential Biases
As emerged from the previous section, there is a risk of potential biases in the results of this research.
First of all, in line with the large amounts of qualitative data in this research, a potential bias might
have emerged in interpretation of this data. More specifically, one part in the literature study might be
subject to a potential bias. This was the part about the currently existing types of BMs for European
electric utilities. In response to a lack in research on this subject, in 2018 a study by Bryant et al. [23]
was conducted on the existing types of business models for utilities in Europe, Asia, and Australia.
Because of this earlier lack and the recent publication, it was decided to use the results by Bryant
et al. as a starting point. Of course, other research was searched and analysed to validate these
findings. However, especially in line with the rapid changes in the energy sector, it could be the case
that after publication of this work, new types of utility BMs have emerged. Besides the fact that the two
industry experts as well as the interviewees did not come up with other possibilities, still a bias might
have occurred by using the findings by Bryant et al. as starting point. Nevertheless, the effect on the
outcomes of this research will be highly limited, as the traditional utility was the only BM type that was
further analysed, and this specific model is widely recognized in literature.

Secondly, a potential bias might have emerged during interpretation of the case study results. A
few measures have been taken to decrease the chances for and potential impact of a bias. First of
all, for reliability purposes, all interviews have been recorded and transcribed to avoid the possibility of
subjective remembrance of certain subjects and to provide availability to assess the raw data in case
of doubts. Secondly, a survey was sent to all interviewees, which had two objectives. On the one
hand, its purpose was to provide an additional possibility for assessing the relevance of subjects that
for some reason (i.e. time constraints) would not be discussed during the interviews. On the other
hand, its aim was to further substantiate the results of the interviews and simultaneously remove the
risk for interpretation bias. Finally, in the results section, the conclusions drawn by author have been
illustrated by many different quotes from interviewees, which decreases the risk for misinterpretation.

Furthermore, biases might have emerged at another side than author’s. For example, a potential
bias might have been emerged during the consultations with the two external industry experts. Despite
the fact that the experts have no intention to be biased, because neither themselves nor their com
panies would have any conflicting interests, still the possibility exists. However, to avoid the potential
impact this could have on the results of this research, two experts have been selected that represented
different perspectives. As such, the expert working at Dutch research institute TNO [48] represents an
independent research perspective, and the expert working at management consulting firm Strategy&
[187] represents an independent business perspective. Combining both perspectives led to a well
balanced external insight on the literature study findings of this research, and therefore the possibility
of bias effects in this area is highly limited.

Finally, two biases might have had an impact on the case study results. On the one hand, this
concerns the decision by author to send the survey – that was used as further concretization of interview
results – in advance of the interviews. The benefit of this choice was that the results of this survey could
be further discussed during the interviews, thereby leading to more specific, detailed insights in some
subjects. However, the downside of this choice was that a potential bias might have appeared, as the
interviewees were presented with a range of options from which they could choose which was relevant.
To minimize this risk, an extra open question was added to each subject in the survey, in which the
interviewees were asked to include any missing elements that they found relevant. Two interviewees
made use of this option, which indicates that in their case a bias was avoided. Furthermore, only three
of the interviewees completed the survey in advance of the interview (of which one addressed the open
questions), and one interviewee did not complete it at all. Therefore, the potential impact of this bias is
limited to only two interviewees. Moreover, seeing the clear distinction between survey and interview
results in Chapter 7, and noticing that during the interviews many additional insights emerged that were
not marked in the survey, it is estimated that the potential impact of a bias in this area is limited.

On the other hand, another bias might have emerged at the interviewees side. As all interviewees
represented traditional utilities, it could be the case that they would have a too positive attitude towards
their own utility type, which cannot be justified. When assessing the scores on the alignment of utility
BM with the power sector developments in Chapter 7, it stood out that the traditional utility model was
evaluated to be significantly better aligned with the developments (relatively; so compared to other
utility BM types) as was the case in the eyes of the industry experts. While their scores could be a
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true representation of the situation, in case a bias would be present this would exactly be the way in
which it would affect the results. Therefore, the existence of a bias in this area cannot be fully refuted.
However, the BM scores were used to give a rough estimation of the situation, and in no way aimed at
providing concrete, statistically significant results on the actual alignment of utility BMs on the power
sector developments. In addition, all interviewees still agreed on the need for fundamental BMI for
traditional utilities, which indicates still sufficient room for improvement. Finally, one interviewee has
clearly not been biased in this area, as very low scores were provided to the traditional utility. The
disagreement between interviewees and external industry experts is further addressed in section 9.4.

9.3. On Underlying Assumptions and Generalization
A third subject requiring further attention is the effect of underlying assumptions and generalizations
on this research. In a theoretical analysis of complex, realworld problems, it is inevitable that some
assumptions and generalizations have to be made. In this research, this is no different. First of all, with
respect to the alignment of utility businessmodels with the identified energy sector developments, it was
decided to translate the potential causes for the limited adaptation of utility BMs to the developments
into a list of mutually exclusive potential barriers to Business Model Innovation. The advantage of this
choice is that it enhanced the clarity and distinction between different types of barriers, enabling the
possibility for a structured analysis. However, this list of individual potential barriers is a simplification
of the situation in the real world, as for example it does not capture interrelationships between different
barriers, and does not address the possibility that some barriers to BMI are not only negatively affecting
utilities. A specific example of the latter emerged during the case study, as the large sleeping customer
base of traditional utilities seem to both hinder BMI (by decreasing customer demand in certain areas
and decreasing the urgency of BMI within the utilities), and facilitates BMI through being the cashcow
for utilities which are therefore able to finance new BM development.

Secondly, it was assumed that all barriers are equally important, as their relative importance has
not been assessed. Obviously, in the real world some barriers might have a far larger hindering impact
on BMI than others. The advantage of this choice is that it allowed for increased generalization of the
results to other European incumbent utilities, as this relative importance is expected to be significantly
divergent across different utilities. Despite the fact that in the case study the amount of recognition
of all BMI barriers was visualized in a table, this had no consequences for the conceptual model or
conclusions. However, seeing the exploratory purpose of this research, this choice can be defended.
It could be interesting for further research to assess this subject in more detail.

Furthermore, with respect to the different benefits of CVC activities, roughly the same two assump
tions have beenmade. On the one hand, it was decided to translate the positive effects of CVC activities
into a list of mutually exclusive potential benefits of CVC. Again, this is a simplification of the real world,
as it does not capture the interrelationships between different benefits, which could for example have
a reinforcing effect on each other. Moreover, this method does not account for the effect of CVC as
a whole. A specific example of the existence of this effect emerged from the case study, in which a
general accelerating effect of CVC on BMI was unveiled, that reaches far beyond accelerated entry
in new markets. Therefore, a more specific assessment of these effects can provide an interesting
window for future research.

Besides in case of the barriers to BMI, it was also assumed that all CVC benefits are equally im
portant. Obviously, in the real world this is not expected to be the case. While the case study findings
indicated differences in the level of recognition of several CVC benefits – although to a lesser extent
than was the case with BMI barriers – this had no further consequences. Again, future work could
include the relative importance of different CVC benefits as well.

Two other simplifications were made in the analysis of the potential contribution of specific CVC
benefits to remove or circumvent specific barriers to BMI, both in the analysis and in the conceptual
framework. Firstly, the degree to which one or multiple CVC benefits can contribute to remove or
circumvent one or multiple barriers to BMI (i.e. partly or fully) was not addressed; it was only addressed
that benefits can help to overcome barriers in a general way. This exclusion was almost inevitable, as
this effect is hardly possible to measure, is expected to be strongly depending on other individual effects
of CVC activities, and is expected to be strongly dependent on the effect of other instruments that can
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stimulate BMI; indeed, CVC is only one of a range of important instruments, and with CVC alone utilities
are not expected to be able to realize the demanded changes. Most importantly however, the potential
contribution of CVC to BMI is also highly dependent on a wide range of factors that determine the
performance of the CVC fund as such.

This already reveals the second simplification: in the assessment of the potential contribution of
CVC to BMI, the necessary conditions for good CVC fund performance were excluded. For example, it
does obviously matter if the CVC fund is managed properly, if it has sufficient autonomy and resources,
et cetera. Despite the fact that a list of potential factors positively and negatively affecting CVC fund
performance has been included in the appendix of this research, this subject demands more attention.
Therefore, future research could address this subject in more detail, for example by extending the con
ceptual framework in a way that it takes these factors into account.

Finally, the assumption was made that in the ideal situation, utilities will best aligned (so with a score
of five) with all energy sector developments. However, this does not have to be necessarily true for
all incumbent utilities. It could be the case that different possibilities for a wellaligned business model
exist, without necessarily optimal alignment to all six developments. However, from the case study
it followed that incumbent utilities seem to be too large to not adapt to all developments. So, while
underlining the importance that incumbent utilities adapt to all developments, this could be achieved
through a range of different business models existing next to each other that each sufficiently adapt
to one or multiple developments. As such, different ’optimal’ profiles (and conceptual models) could
exist. This opens an interesting window for further research, which could for example identify different
combinations of business model types which combined could enable incumbent utilities to sufficiently
adapt to all energy sector developments.

An overview of these assumptions and their expected consequences is provided in Table 9.1. Hav
ing reflected upon the research approach and methodology, potential biases, and underlying assump
tions and generalization, the next section will reflect on a more specific subject: the disagreement
between external industry experts and interviewees.

Table 9.1: Assumptions and generalizations and their main consequence.

Assumption Main consequence
Potential causes for limited alignment
of utility BMs to energy sector develop
ments translated into mutually exclusive
list of potential barriers to BMI

Interrelationships between barriers and potential positive ef
fects of barriers are not captured.

All barriers to BMI are equally important In reality, some barriers might be more important than others.

Positive effects of CVC activities trans
lated into mutually exclusive list of poten
tial benefits of CVC activities

Interrelationships between benefits and the effect of CVC as
a whole are not captured.

All benefits of CVC are equally important In reality, some benefits will be more important than others.

Exclusion of the degree to which CVC
benefits can contribute to remove or cir
cumvent barriers to BMI (fully/partly)

The degree of the contribution of CVC to overcome individual
barriers to BMI remains unclear. However, this will be strongly
dependent on a wide range of factors, so it will be impossible
to provide a clearcut answer to this question.

Exclusion of the necessary conditions for
good CVC fund performance

In reality, the potential contribution of CVC to BMI will strongly
depend on a range of conditions that will have to be satisfied.

In an ideal situation, incumbent utilities
will be best aligned with all energy sec
tor developments

In reality, it could be that different ’optimal’ profiles exist that
combined lead to best alignment of incumbent utilities to all
energy sector developments.
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9.4. On the Disagreement between External Industry Experts and
Interviewees

As followed from the case study results presented in Chapter 7, on one topic significant disagreement
between the external industry experts and the interviewees emerged. This topic addressed the current
alignment of the four utility BM types to the six energy sector developments. Specifically, two main
differences stood out. On the one hand, the traditional utility model was relatively better evaluated by
the interviewees than by the external industry experts. On the other hand, the cooperative utility model
was relatively worse evaluated by the interviewees than by the external industry experts (which was
the result of significantly lower scores specifically on decarbonization and energy system flexibility).
Obviously, these differences are intertwined. Because of the lower scores for the cooperative model
on the two mentioned developments, the traditional model scored higher than the cooperative model
on these developments, which was not the case according to the external industry experts. In addition,
on the alignment with (demandside) energy efficiency, the traditional utility received a much higher
score by the interviewees than by the industry experts, resulting in a higher score than the cooperative
utility. Again, according to the industry experts this was the other way around.

The cause for this disagreement can be related to a few observations. First of all, traditional utility
and CVC managers seem to be sceptic about cooperative utilities in general. This observation was
confirmed in one of the interviews, in which the complexity of energy was highlighted, as well as that
cooperative utilities have had the illusion that they could take over the role of traditional energy compa
nies, in which they did not succeed. Secondly, as already followed from section 9.2, potential biases
may have emerged, both at intervieweeside and at industry expertside. The former may seem to
be most plausible, as all interviewees worked at traditional utilities and could therefore have a more
positive attitude against it. This also corresponds to the observed effect (traditional utility being better
evaluated by interviewees). However, a bias at the industry expertside can also not be fully excluded,
although it is not expected that the two industry experts would have any conflicting interests.

Thirdly, it was observed that strong differences between the scores of individual interviewees exist.
More specifically, one interviewee provided significantly lower scores (except to the prosumer utility
model) than all other interviewees. This seems to be the result of personal scepticism (which was
confirmed in the interview), rather than a bias. In addition, some people tend to be generally more
modest in their opinions than others, which is for example reflected in the fact that one interviewee only
provided scores of 3 and 4, and no single score other than that, thereby avoiding the ’extremes’. Again,
this rather indicates general differences between individuals in their natural way of scoring, rather than
certain biases. Moreover, since the number of people that provided scores is limited (especially for the
external industry experts), the results are highly sensitive for this effect. For example, if the scores of
the most sceptic interviewee would be removed, the aggregated results of all interviewees would look
very different.

All in all, it is assumed that these observations together provide the cause for the differences be
tween the opinions of external industry experts and interviewees.

Despite these apparent differences, the BM scores were used to give a rough estimation of the
situation, and in no way aimed at providing concrete, statistically significant results on the actual align
ment of utility BMs on the power sector developments. Also, the analysis of this research was centered
around business model innovation of the traditional, incumbent utility. Therefore, it is not a highly rel
evant issue whether the BM scores provided by the interviewees or by the external experts would be
most valid. While acknowledging the differences, the scores provided by the interviewees still indi
cated sufficient room for improvement for traditional utilities on all six developments. In addition, all
interviewees still agreed on the need for fundamental BMI for traditional utilities. Therefore, their more
positive evaluation of the traditional utility than the external industry experts does not lead to different
conclusions. Eventually, the need for fundamental business model innovation for traditional utilities
was unanimously acknowledged.
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9.5. On the Differences between Expectation and Proof of CVC Ef
fects

Another subject worth further discussing is the difference between the expectation of the positive ef
fects of CVC activities, and actual proof that these effects have become reality. This is relevant for both
this specific research, and for CVC in a broader perspective.

First of all, we have seen that CVC is no new phenomenon, and has been used by many incumbent
organizations in a variety of industries. However, as was already mentioned in the introduction of this
thesis, CVC activity follows waves, and many CVC activities (in different industries) have been stopped
in the past. The same goes for the energy sector, as CVC in this industry is no new phenomenon as
well, and programs have failed before. This already indicates that an expectation of the beneficial
effects CVC can have, has not always corresponded to what is seen in practice.

However, it must be noted that in the past CVC activities used to be mainly aimed at generating
financial returns, and their success was thus mainly evaluated in financial terms. Nowadays, in many
industries the focus has shifted to generating strategic benefits, e.g. CVC as an instrument to drive
(BM) innovation and fuel new business opportunities. As a result, the means of evaluation of CVC ac
tivities must be aligned with the changed purpose of these activities. Obviously, this is the case for the
energy sector as well. The major trends in this sector are quite recent, and consequently incumbent
utilities have only recently put their focus on fundamental BM innovation. Moreover, electric utilities
(opposed to other types of energy companies) are relative newcomers in CVC investing. Therefore,
the past experiences with CVC might not be fully relevant for the current situation anymore.

This changed aim of CVC activities has also led to a changed expectation of the beneficial effects
CVC can deliver for incumbent organizations, which are now mainly strategic. However, also in this
new situation a real proof of the expected beneficial effects of CVC is not clearly visible, neither in the
energy sector, nor in other sectors. The characteristics of CVC in different industries are quite similar,
which was confirmed during the interviews. In that respect, for example the telecommunications and
financial sectors show considerable similarities with the energy sector. Both industries also used to
be stable, dominated by a few large, incumbent players, and without a need for real change for a
long time. However, at some point both industries experienced multiple, fundamental changes, which
were threatening their incumbent business model and leading to the entrance of many new market
players smelling opportunities. In both sectors, many incumbents established CVC (or other Corporate
Entrepreneurship related) programs. However, real proof of substantial beneficial effects is still limited,
despite the confidence in the added value of these programs.

The cause for this limited proof might be partly attributed to the relatively young age of many CVC
programs. Many of these programs (in the energy sector, but also in the telecommunications and
financial sectors) are established somewhere in the mid 2010s. This has also been the case for the
two CVC funds analysed in this research, which were founded in 2014 and 2015. Obviously, it takes
quite some time before a considerable number of investments is made and a fruitful collaboration with
the utility’s normal business unit is established. Moreover, it takes even more time before specific
beneficial effects of these activities would be visible. So, it could be that we simply have to wait a
little longer to be able to see the expected positive effects. This was also acknowledged during the
interviews. Interviewees specifically mentioned that some effects are not fully visible yet due to the
relatively short existence of the CVC programs.

In addition, it also emerged that it is very hard to measure the exact contribution by CVC activities to
certain changes. This makes sense, as strategic benefits can be much harder to measure than finan
cial benefits, specifically with CVC benefits for example related to providing managers with exposure to
new markets and business models or promoting entrepreneurship in the corporate culture. Moreover,
in line with the observation that CVC is only one of the instruments applied by incumbent organizations
to drive BM innovation (and not the only instrument), it will be even harder to determine which part of
the effect will have directly resulted from the CVC activities.

For the outcomes of this specific research, this difference between expectation and proof of CVC
effects should be kept in mind as well. This is relevant for the total of eighteen individual effects of CVC
benefits on BMI barriers that has been identified in this research. During the interviews, in some cases
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the real practical contribution of specific CVC investments was specified, as well as some beneficial
effects of the CVC program as a whole. On the other hand, many effects were only acknowledged but
have not been supported by practical evidence. So, while it could be argued that this is an actual proof
that these effects happened, this still only followed from the perception of individuals (interviewees)
rather than that they have been measured or concretized.

As the overall sentiment with respect to the real contribution of CVC activities to BMI of incumbent
organizations (such as traditional utilities) is subject to scepticism, it would be very interesting for further
research to address this issue. This is further elaborated upon in section 9.7.

9.6. On the Wider Implications of this Research
This research has some important implications on multiple levels. These include a scientific level, a
managerial level, and a societal level.

9.6.1. Scientific Relevance
First of all, the scientific implications of this research can be best described by assessing the academic
knowledge gap, as was identified in section 1.3. This gap consisted of a few layers. First of all, there
was a lack of knowledge of business model innovation in the energy sector, which is a highly important
and relevant subject for many firms to respond to the large challenges of the rapidly changing energy
industry. Secondly, there was a general lack knowledge of knowledge of Corporate Venture Capital in
the energy sector, and an even more severe lack of knowledge of CVC for (European) electric utilities.
Thirdly, there was a general lack of integrated knowledge of BMI and CVC combined. For utilities, this
integrated knowledge was – to best of author’s knowledge – even not existing at all. As a result, it was
unknown how CVC activities can contribute to BMI, both in general and for electric utilities in specific.

To address these gaps, multiple steps have been taken. First of all, an extensive literature study,
insights from external industry experts, and indepth interviews with utility and utility CVC managers
led to a clear view on the currently existing types of business models for European electric utilities, the
major developments in the energy sector, and a need for fundamental business model innovation for
incumbent, traditional utilities. While this need for BMI appeared frequently in literature, there was a
lack of concrete foundation of this observation, except for a general notice that this followed from the
rapidly changing energy sector. In response to this, two external industry experts and utility interviewees
were asked to attach a score to the current alignment of utility BMs to all six identified developments,
which was visualized in spider web diagrams. This provides an innovative and interesting new method
to visually depict BM adaptation, which allows for usage in a variety of industries. Secondly, this tool
provides a clear visual foundation to assess the need for BMI for corporations. Such a tool seemed to
be lacking in literature before.

As a result, it followed that especially traditional utilities are indeed in a need for fundamental busi
ness model innovation. In that respect, this subject could be assessed in more detail. Again, a thorough
assessment of literature was performed (complemented with insights from external industry experts)
on all factors that potentially hindering business model innovation of utilities. By looking much further
than barriers to BMI that emerged from general BMI literature, also a wide range of specific factors
emerged that can hinder new BM development of utilities in certain, specific areas that relate to better
alignment with one or multiple of the major energy sector developments. Subsequently, their relevance
for incumbent utilities was assessed through a case study. This resulted in a thorough overview of all
relevant barriers that can hinder BMI of electric utilities, which, to the best of author’s knowledge, has
not been identified before.

With respect to Corporate Venture Capital, again an extensive literature study was conducted to
assess the potential benefits of CVC activities in general. Subsequently, a case study was performed
which led to indepth knowledge of the rationale behind CVC activities of incumbent utilities and the
relevant benefits that these activities can deliver. To best of author’s knowledge, such an overview of
relevant CVC benefits for utilities was lacking before.

Finally, moving on to integration of BMI and CVC in the context of electric utilities, an indepth case
study led to detailed results on the potential of individual CVC benefits to help remove or circumvent
individual barriers to BMI. As a result, a clear overview of the total potential contribution of CVC activities
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to BMI of utilities was obtained, which to best of author’s knowledge has not been identified before.
While some of these relations are utilityspecific, other relations emerged that hold for BMI and CVC in
general, thereby allowing for some degree of generalization of the results.

Moreover, a new, innovative and clear conceptual framework has been developed that visually cap
tures the potential contribution of CVC activities to BMI. While the framework in this research has been
tailored to (traditional) utilities, its modular composition allows for usage in analysis of a variety of differ
ent industries and corporations. Therefore, this tool provides a new, easytouse and structured way of
graphically capturing the changes in an industry, alignment of BMs to those changes, factors hindering
BMI (both generically and specifically for better alignment with the industry changes), benefits of CVC
activities in an industry, and the relation of these CVC benefits and BMI barriers. To best of author’s
knowledge, such a tool has not been developed before and can be highly useful for other research,
also for more general research on BMI in a certain industry.

So, in line with the above, this research has significant scientific relevance, contributing to research
on BMI and CVC in general, BMI and CVC in the energy sector and for utilities, and most importantly,
to integrated research on BMI and CVC in general, in the energy sector, and for utilities. To the best
of author’s knowledge, this research is the first to specifically connect these two subjects, which are
highly relevant in the global journey towards a sustainable energy system.

9.6.2. Managerial Relevance
Secondly, the outcomes of this research have significant managerial relevance as well, which concerns
different actors.

Implications for Utility Managers with CVC Programs
With respect to (incumbent) utility managers, it is oftenmentioned that they are unable to (timely) identify
the right new business capabilities, are lacking a longterm vision, or do not timely recognize potential
competitive threats. A variety of examples exist in which incumbent players in different industries are
responding too late to changes or disruptions by new market entrants, which lead to severe threats to
their future competitive position.

These factors indeed all appear in the barriers to BMI of electric utilities, which underlines their im
portance. So, first of all, this research provides utility managers with a clear idea of where they currently
stand, and which factors are hindering innovation of their business models. This can be highly useful
in the development of new strategies. Secondly, it was observed that during the past five or six years,
many European utilities started CVC activities, with the strategic rationale that external collaboration
with startups would be one of the key elements to stimulate BMI. However, while the general potential
added value of CVC activities was clear (and not so different from other industries), for its purpose to
stimulate BMI of a specific company (or utility) a more concrete idea of how it can serve this purpose
would be beneficial. By shedding a light on the actual potential contribution of CVC activities to busi
ness model innovation, utilities could reevaluate their strategies and activities to make sure they are
well aligned with the long term goals of fundamental business model innovation, the energy transition,
and other identified key changes in the power sector. Furthermore, they will be able to use this CVC
instrument in the right way.

Implications for Utility Managers without CVC Programs
Secondly, also managers from utilities that are currently not pursuing CVC activities could benefit from
this research. First of all, the conceptual framework can provide them with a clear overview of where
they stand, and which factors hinder innovation of their business model and better alignment with the
energy sector developments. Subsequently, they could reevaluate their own instruments to stimulate
this BMI process, and compare the expected outcome of those with pursuing CVC activities. For ex
ample, it could turn out that CVC activities can help to address barriers to BMI that are not addressed
with other instruments. In that respect, they could for example decide to start CVC activities as well,
as they now have a clear idea of the potential contribution it can deliver.

Implications for CVC Managers
Thirdly, this research has implications for CVC managers. Indeed, CVC managers have the highly
complex task to both successfully manage their CVC fund so that it is financially healthy, and invest
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in the right ventures that will each contribute something to BMI of utilities and better alignment with
the energy sector developments. All in all, that is often the reason they have been established. The
CVC fund forms the important link between a dynamic startup environment and a slow, riskaverse
corporate environment. Obviously, this can lead to friction, and establishing synergies between these
environments is therefore a challenging task.

A clearer overview of the alignment of a utility with each of the energy sector developments, the
barriers to BMI and better alignment of utilities, and the contribution to this by CVC, can help them
to identify the key terrains on which most is still to win. They could use this in the identification and
assessment of specific ventures, in which an investment by the CVC fund in specific ventures could
help to address specific barriers or developments. Moreover, an increased overview of the corporate
rationale behind the CVC fund could help to better align interests and reduce potential conflicts or ten
sions between the CVC fund and the corporate, which will be beneficial for both the CVC and corporate
performance.

Implications for Ventures
Fourthly, taking the venture perspective, this research has some implications as well. For ventures
looking for funding, different options are on the table. To make a wellbalance decision which type
of funding they would like to pursue, a clear assessment of the advantages and disadvantages will be
required. With the emergence of many CVC funds during the past years, this has increased the options
for funding for ventures in the energy sector. However, with this increased number of options, it is also
necessary that the overview of the advantages and disadvantages of these options is enhanced. In
that respect, a more clearly defined relation between CVC activities and business model innovation of
incumbent utilities leads to better insight in their rationale behind CVC.

Obviously, when looking for funding from a corporate partner that has a strategic rationale, it is im
portant to know what that rationale exactly is in order to establish the best working relation and most
aligned interests. The outcomes of this research could help ventures to assess whether funding from
a corporate partner is beneficial for them, and how they can establish the most synergies. In this way,
the chances for a successful parentventure collaboration could increase, which would not only lead
to higher success rates of CVC programs, but can also lead to increased value of a venture and more
successful exits (i.e. an IPO). Moreover, this would also mean an eventual higher contribution to the
energy transition.

Implications for Policy Makers
Finally, this research has some implications for policy makers. During the past years, many new regu
lations and policies have been proposed and implemented that are aimed at stimulating the transition
towards a sustainable society, obviously including stimulation of decarbonization of the energy supply.
Despite these good efforts, we have seen that current efforts do not suffice. As such, regulatory and
institutional barriers are found to be play an important role in the hindrance of Business Model Innova
tion of electric utilities. Examples include shortcomings in the legal framework, misplaced incentives,
and issues with feedin tariffs and taxation, among others. Moreover, we have seen that Corporate
Venture Capital is no suited instrument to address these regulatory barriers. As such, other measures
will have to be taken. While on the utility side, for example lobbying efforts might already spur more,
effective legislation and incentives, this will not suffice. In the end, it are the policy makers who should
address these issues and make sure that their legislation is effective in meeting its goals, and the right
incentives will be provided for people wanting to contribute their part.

Therefore, it is called upon policy makers to take this issues seriously and develop more effective
legislation, and provide more, tailored incentives to companies and citizens. Because only then, the
energy transition can be realized.

9.6.3. Societal Relevance
Finally, the outcomes of this research will have societal relevance as well. What is already captured in
the term ’utility’, is that the subject of concern is relevant to every human on this planet. Energy is an
unmissable element in human wellbeing and the economy. Often, especially in Western economies,
people tend to forget the fact that energy is not a certainty. Few people know the highly complex sys
tem that makes that the light actually switches on when they press the switch. However, this whole
complex system is changing, and this directly affects the way of living and working of each and every
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citizen. On the other hand, a considerable amount of people have also have some expectations of the
power system themselves. For example. a continuously increasing share of the population has some
level of demands regarding the carbon footprint of the electricity they consume. Also, more and more
customers are interested in generating their own electricity, or buying an electric car. These are all
subjects that people find ’normal’. In other words, they just expect that to be possible, without know
ing the complexities that come with it. Moreover, many customers do still not care where their energy
comes from.

However, in this rapidly changing energy landscape, many innovative propositions emerge that
are all focusing on enhancing the reliability, quality (also environmentally), and possibilities of energy
supply. For new ventures, access to funding is essential, and access to the large customer base
of utilities through corporate VC enables them to speed up the diffusion of their propositions. For
incumbent utilities, the collaboration with ventures, for example through CVC, is essential for them to
survive. However, both are dependent on, among others, increased interest and demand from society.
The possibilities with energy are enormous, but in order for these possibilities to become reality they
need certainties in demand.

Not only will this increased interest and demand lead to faster achievement of the goals of the energy
transition, it will spur even more innovative propositions, thereby opening a wide range of new products
and services that allow consumers to access and use electricity in the way they want, and the moment
at which they want it. Therefore, it is called upon consumers to wake up, develop interest for energy,
increase demand for innovative propositions, and increase urgency for the energy transition. Because it
does matter where energy comes from. Only if these conditions are met, innovative ventures will thrive,
utilities will be able to innovate their business models, and, most importantly, the energy transition will
become a reality. All aimed at providing a better habitat for all the people on this planet.

9.7. Recommendations for Further Research
As emerged from section 9.3, this research has made several assumptions and generalizations which
were inevitable to conduct this research. However, this simultaneously creates interesting opportuni
ties for further research, which will be discussed in this section.

First of all, as was already described in the assumptions, future research could look into the inter
relationships between different barriers to BMI, and assess their relative importance, which were both
excluded in this research. This will provide a valuable, more detailed addition to the findings of this
research, and would improve the conceptual framework.

The same goes for the different benefits of CVC activities. Future work could take the interrela
tionships between different CVC benefits into account, as well as the effects of CVC as a whole. With
respect to the latter, it could be interesting to further assess the acceleration effect that was found in
this research. Furthermore, the relative importance of CVC benefits could be assessed. All these three
subjects would be a valuable addition to the findings of this research and would improve the conceptual
framework.

Besides this, future research could analyse the necessary conditions for optimal CVC performance,
specifically for the energy sector and utilities. Despite the fact that general literature on this subject
already exists, it has not been addressed for utilities before. This would provide a valuable contribution
to the overall picture of how CVC can contribute to BMI, as with this new research a more specific
answer could be provided.

The final opportunity that followed from the assumptions made in this research addresses the adap
tation to energy sector developments by utilities. While this research assumed that the optimal situation
emerges when a utility BM is best aligned to all developments, in reality this might not be the case. In
that respect, additional research could be conducted on different combinations of new business models
for utilities that would combined lead to high adaptation to all energy sector developments.

Besides specific opportunities for further research that emerged as a result of the assumptions
and generalizations in this research, a few other interesting opportunities could be explored. First
of all, the identified possible relationships between benefits of CVC activities and barriers to BMI of
traditional utilities are only the first step in integrated research on these subjects. Where some of these
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relationships have been supported by real practical examples, also multiple relationships were based
only on the perceptions of different interviewees, rather than on concrete, practical proof. Moreover,
one of the eighteen identified relations remained ambiguous, so the relevance of this relationship should
receive special attention. As we have seen, this all corresponds to a more general observation about
CVC activities in various industries. In that respect, we have seen that a difference exists between
the high expectations about the positive contribution of CVC activities, and real proof that these effects
actually happened in practice. This opens a highly interesting opportunity for further research, which
should take the findings of this work to the next level and perform a quantitative study on this subject.

Moreover, as it emerged from the case study that it can be hard to measure the specific strategic
contribution of CVC activities to BMI of traditional utilities and better adaptation to the energy sector
developments, this further underlines the relevance of devoting additional, quantitative research on this
topic. For example, a set of innovative, strategic Key Performance Indicator (KPI)s could be developed
with which the contribution of CVC activities to BMI could be quantitatively assessed. To determine the
KPIs, one could for example think of percentages of new business enabled by CVC investments, but
also the attitude of human capital towards (BM) innovation over time. The latter could for example be
assessed in two points in time, including human capital that directly collaborated with portfolio ventures.
However, in line with the relative short existence of the CVC programs of utilities, it would be best to
wait a few more years in order for the effects to become fully visible.

Secondly, it would be highly interesting to investigate what would happen if utilities would not or only
partly adapt to all energy sector developments. While it followed from the case study that incumbent
utilities think they are too large to focus on only a few developments, it might be that this is not true.
Especially in line with all innovations and new propositions emerging at the customerside, it could be
the case that it would be better for utilities to focus on a domain that is most close to their historical
competencies: the largescale generation of power. In that sense, it could for example be investigated
whether it would be viable for utilities to solely focus on largescale renewable energy generation.

In addition, it was already highlighted that the alignment of current utility BMs with the six energy
sector development was subject to disagreement, mainly between the external industry experts and
interviewees, but also between individual interviewees. Therefore, it could be interesting to explore the
current alignment of European electric utilities in more detail, and potentially in a statistically significant
way. For example, the requirements for full adaptation to each development could be further specified,
and tested with certain Key Performance Indicators (KPIs). Then, a large number of utilities could be
assessed, based on quantitative data or a large number of survey respondents representing all differ
ent utility types and a reference group of external industry experts.

Also, while this research focused specifically on CVC as an instrument to stimulate BMI of incum
bent utilities, it was already highlighted that a range of other important instruments exist. While CVC
was a logical instrument to research because of its rapid increase in popularity during the past years,
it might be interesting to investigate what other instruments might contribute to BMI, or even further,
which combination of instruments would provide utilities with the best ’package’ to stimulate BMI.

Furthermore, we have not yet addressed the venture perspective. In CVC, not only the utility and
CVC unit matter, but obviously also ventures are highly important. In the end, the whole effectiveness
of CVC as an instrument for BMI of incumbent utilities comes down to venture performance. Therefore,
it is highly important to assess their perspective as well. In that respect, research could for example
look into the factors required for optimal synergies between incumbents and ventures, or optimal de
velopment of ventures.

With respect to the conceptual framework that has been proposed in this research, it has already
been stretched that its usage is not limited to the energy industry or utilities. Also, it provides an innova
tive and structured way to research Business Model Innovation in a variety of industries or companies.
To improve the model and its reliability, researchers could therefore apply this framework to other com
panies in the energy industry or to complete other industries to test its usability and validity. Also, this
would allow for a concise, general comparison between industries, which might lead to interesting re
sults. Therefore, it is encouraged for further research to explore these opportunities by applying this
framework.
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Finally, we have seen that the energy sector changes with an enormous speed. As such, literature
that has been conducted in this industry is rapidly becoming outdated, and therefore it is important
that the risk of a lack of knowledge about this industry will be avoided. In that respect, the findings
of this research could be assessed again in a few years from now. This could for example lead to a
modified conceptual framework, with new developments, new business models, new barriers to BMI,
and a different contribution of CVC. It would however be most interesting to combine this with a more
quantitative assessment of the contribution of CVC activities, as indicated above.
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A
Interview Questions

In this appendix, the interview questions are presented that were used to conduct the semistructured
interviews, as was addressed in section 2.2. Section A.1 contains the questions used for incumbent
utility managers, and section A.2 the questions used for CVC managers.

A.1. Interview Questions for Utility Managers

Phase 0: Introduction and explanation of research

Phase 1: Energy sector developments
1. What do you think that are the most important developments that are changing the energy sector?

(a) In case not all six developments are mentioned: ask directly

2. What is the impact of these developments on the business model of traditional, incumbent utili
ties?

(a) Do you think that the BM of incumbent utilities is well adapted to these developments? Why?
(b) Do you think it is important for incumbent utilities to adapt to all developments?
(c) Would you say for incumbent, traditional utilities a fundamental innovation of their business

model would be required to maintain a strong competitive position?

Phase 2: Business Model Innovation
3. What is the innovation strategy that is applied within [utility name]]? Internal / external / combina

tion?

(a) Why is this specific strategy applied?
(b) Why is this strategy more promising than other strategies?

4. What do you think that are the most important barriers that hinder business model innovation?
Both internal and external.

(a) If needed: examples are cognitive barriers (internal), feedin tariff issues (external; regula
tory)

(b) Are these barriers utilityspecific? If no, do those also exist? If yes, can you also think
of more generally applicable challenges to business model innovation that are relevant for
[utility name]?

5. What do you think that are the most important stimulating factors that facilitate business model
innovation?

(a) If needed: examples are an innovative culture, entrepreneurship, open innovation, etc.
(b) Are there any utilityspecific stimulating factors as well?
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Phase 3: Corporate Venture Capital

6. With which aim has the CVC unit been established?

(a) Financial vs. Strategic aim?
(b) What are the most important specific benefits that a CVC program can deliver? If needed:

examples are a general overview of new markets, technologies and business models, ac
cess to external technologies, etc.

(c) Is the CVC unit also established with the specific goal to help facilitate business model in
novation of the overall company?

(d) What are the longterm goals of the utility with the CVC unit? Integral part of the innovation
strategy or only for a few years?

7. Do you think that CVC is a necessary component of the strategy of incumbent utilities to innovate
their BM and adapt to the energy sector changes? If yes, why?

(a) Would it also be possible with a different model?
(b) Would it also be possible strictly internally, so without open innovation or external collabo

ration?

8. Has [utility name] already visibly benefited from the CVC activities?

(a) Has the parent’s BM advanced because of the CVC program? If yes, how?
(b) Can CVC activities help to remove or circumvent the barriers to business model innovation?
(c) If not mentioned: are there any indirect impacts visible (such as promotion of an innova

tive/entrepreneurial culture?

9. Do the CVC activities also have specifically contributed to increased adaptation of [utility name]
to the identified energy sector developments?

(a) If yes, can you specify this? If no, do you think this will become visible in the future?
(b) Does the ,scvc also have negative impacts on the utility?

10. How is the performance of the CVC unit evaluated? On basis of financial result or strategic KPIs?

Phase 4: Wrapup

11. Is there anything you would like to add yourself?

A.2. Interview Questions for CVC Managers

Phase 0: Introduction and explanation of research

Phase 1: Raison d’être

1. Why has the CVC unit been established, and what are its goals?

(a) What are the specific goals of the parent with the CVC unit?
(b) How does the parent evaluate performance of the CVC unit?
(c) How are financial/strategic targets balanced?
(d) What does the CVC unit expect of the parent?
(e) What are the goals of the CVC itself? Same as the goals of the parent for the CVC unit?

Phase 2: Energy sector developments and role of Corporate Venture Capital

2. What do you think that are the most important developments that are changing the energy sector,
and their effect on incumbent utilities?



A.2. Interview Questions for CVC Managers 149

(a) Do you think that the BM of incumbent utilities is well adapted to these developments? If
yes, why? If no, why not?

(b) Do you think it is important for incumbent utilities to adapt to all developments?

3. Do you think that CVC is a necessary component of the strategy of incumbent utilities to innovate
their CVC and adapt to the energy sector changes? If yes, why?

(a) What specific contributions can CVC deliver to innovation of the corporate BM?
(b) How does CVC in the electric utility industry compare to other sectors? Is CVC in this sector

different, and if yes, what makes it different?

Phase 3: CVC fund characteristics

4. Which types of ventures are targeted by [name fund] (in terms of activities)?

5. Are the ‘normal’ business units of the utility involved in the investment process, and if yes, how?
Note: this relates mainly to the link between the strategic aspects of every investment and the
daily business, so not to legal, finance, etc.

(a) Which specific business units are involved?
(b) How are the expected (financial/strategic) benefits of each investment determined?
(c) Is each investment expected to contribute something to individual business units? And to

the overall corporate BM?

6. After the investment has been done, what does the collaboration look like?

(a) How is the interaction between ventures and corporate business units? Active / passive?
(b) Is performance continuously measured? If yes, on basis of what / what are the KPIs?
(c) Is the contribution of specific investments to innovation of the corporate (BM / business units)

measured as well? If yes, how?

7. What are common exit strategies for investments (IPO, acquisition, integration)?

(a) What is the average duration of an investment?
(b) When is it decided to exit?
(c) Do cases exist in which (parts of) ventures are integrated in the parent? If yes, when?

8. Do all ventures have to deliver financial results? If yes, how do you balance between strategic
and financial contribution?

9. What are the most significant challenges the CVC unit experiences?

Phase 4: Impact of CVC activities on BMI

10. Are there any visible, concrete impacts of the CVC activities on business model innovation of
[utility name]? If yes, which?

(a) Has the parent’s BM developed because of the CVC activities? If yes, how?
(b) Have the CVC activities contributed to increased adaptation of [utility name] on the identified

major power sector developments?
(c) If not mentioned: are there any indirect impacts visible (such as promotion of an innova

tive/entrepreneurial culture?
(d) Do the CVC activities have negative impacts as well?





B
Summary of Expert Consultations

As discussed in Chapter 2, in this appendix a summary of the outcomes of the expert consultations
is provided. Unfortunately, only one expert gave permission for this, so a summary of the second
consultation could not be included.

B.1. Consultation with Expert from TNO
First of all, with respect to the energy systems in different European countries, it was noted that after
the deregulation of the European energy markets, the exact degree to which countries have imple
mented the deregulation differs. For example, in the Netherlands this liberalization has been taken
very seriously and is therefore relatively strictly implemented; Eneco and Stedin are now completely
separate entities. In other countries, this might be different, and traditional utilities might be still much
more integrated than in the Netherlands. This is something that had to be kept in mind.

Regarding the currently existing business model types for electric utilities, no additional insights
emerged. However, it was stretched that the definition of a utility itself has changed as a result of
all developments in the energy industry. For example, there are now utilities which are only active in
generation, and other utilities which do not do generation but only retail. For the energy sector devel
opments, the six identified trends in literature (decarbonization, decentralization, digitalization, electri
fication of enduse sectors, increased energy storage, energy efficiency) were indeed recognized as
the most important ones, but a few additional notes had to be taken. First of all, decarbonization of
heat (besides electricity) is also an important theme, so that deserved to be mentioned more explic
itly in the overall decarbonization trend. Also, the importance of changing ‘increased use of energy
storage’ into the broader ‘increased use of energy system flexibility measures’ was highlighted, as this
also includes increased interconnections between power systems. Furthermore, it was mentioned that
the strict boundaries between different energy vectors (electricity, gas, and heat) are blurring. For ex
ample, heat can be generated by electricity through a heat pump or can be recovered, green gases
(e.g. hydrogen) can be produced by electricity and can be used to store energy or power vehicles. It
all flows over in each other, which is something that had to be noted in the electrification of enduse
sectors trend as well. With respect to decentralization, it is important to note that increasingly local
energy initiatives emerge, e.g. neighborhoods with own plans to be independent of natural gas, going
all electric. Incumbent utilities could subsequently play a role in facilitating that, but these bottomup
initiatives are an important social trend that had to be mentioned as well. Finally, for incumbent utilities
in particular it was highlighted that the ‘outcome’ of all developments combined will require a shift from
an anonymous energy relation to energy as a service.

With respect to the business model innovation, the relevance of individual barriers was assessed in
a survey. In addition, one example of regulatory issues was highlighted. In other European countries,
with the installation of smart meters also smart thermostats were installed to increase conscious en
ergy use by consumers, consequently leading to lower energy use. In the Netherlands, it was decided
to leave this to the open market. However, it turned out that customers lacked interest, and as such
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the diffusion of smart thermostats has failed. This is a good example of shortcomings in regulations.
Also, an example of incumbent utilities experiencing conflicts of BMIs with existing assets or BMs was
illustrated. If for them, their traditional model (selling as much electricity as possible) is their cashcow,
why would they be interested in smart meters, which would lead to decreased energy usage and thus
lower sales? These were both seen as important subjects.

Regarding the benefits of CVC activities, no additional insights emerged, but again a few notes
had to be made. Through CVC, utilities are mainly looking to internalize external (BM) innovations.
They want to create a range of different options as it is uncertain what will work out well and what will
not, which is reflected in the large percentage of ventures that fail. Furthermore, the aim can be to
simply buy external innovations, or to mitigate potential competitive threats by those ventures through
acquiring a stake. Also, CVC activities are seen as important to promote an innovative corporate image,
which can increase utility attractiveness. Furthermore, it was highlighted that CVC is also a bit hyped,
as not all innovation origins from startups. CVC is an interesting way to bring certain technologies and
businessmodels to themarket, but is definitely not the only way to achieve BM innovation. For example,
incubators, publicprivate partnerships, etc. are also good options. However, companies have fear of
missing out on CVC and thereby create too much hype. Finally, two other subjects were seen as
important for determining the contribution of CVC. On the one hand, this included the assessment of
why startups would engage in CVC. On the other hand, this referred to the presence of a good startup
and knowledge sharing climate, which is strongly dependent on geography.



C
Definitions

This appendix contains two overviews of different existing definitions. Table C.1 addresses the existing
definitions of a business model, discussed in section 3.1. Table C.2 addresses the existing definitions
of Business Model Innovation, discussed in section 5.1.

Table C.1: Overview of some existing ’business model’ definitions. Refers to ’definitions of a business model’ in section 3.1.

Research Definition
Amit & Zott (2001,
p.511) [6]

”A business model depicts the content, structure, and governance of transactions
designed so as to create value through the exploitation of business opportunities.”

Chesbrough (2010,
p.354) [33]

”Companies commercialize new ideas and technologies through their business
models.”

Chesbrough &
Rosenbloom (2002;
p.532) [34]

”The business model provides a coherent framework that takes technological char
acteristics and potentials as inputs, and converts them through customers and
markets into economic outputs. The business model is thus conceived as a focus
ing device that mediates between technology development and economic value
creation.”

Euchner & Ganguly
(2014, p.33) [64]

”The business model is the means by which a firm creates and sustains margins
or growth.”

Johnson et al.
(2008, p.60) [98]

”A business model, from our point of view, consists of four interlocking elements
that, taken together, create and deliver value.”

Magretta (2002; p.4)
[116]

”A good business model answers Peter Drucker’s ageold questions: Who is the
customer? And what does the customer value? It also answers the fundamental
questions every manager must ask: How do we make money in this business?
What is the underlying economic logic that explains how we can deliver value to
customers at an appropriate cost?”

Osterwalder &
Pigneur (2010,
p.14) [136]

”A businessmodel describes the rationale of how an organization creates, delivers,
and captures value.”

Teece (2010; p.179)
[176]

”A business model articulates the logic, the data, and other evidence that support a
value proposition for the customer, and a viable structure of revenues and costs for
the enterprise delivering that value. In short, it’s about the benefit the enterprise
will deliver to customers, how it will organize to do so, and how it will capture a
portion of the value that it delivers.”

Zott & Amit (2008,
p.5) [201]

”A structural template of how a focal firm transacts with customers, partners, and
vendors. It captures the pattern of the firm’s boundary spanning connections with
factor and product markets.”
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Table C.2: Overview of some existing ’business model innovation’ definitions. Refers to ’definitions of Business Model Innovation’
in section 5.1.

Research Definition
Casadesus
Masanell & Zhu
(2013, p.464) [25]

”Business model innovation refers to the search for new logics of the firm and new
ways to create and capture value for its stakeholders; it focuses primarily on find
ing new ways to generate revenues and define value propositions for customers,
suppliers, and partners.”

Foss & Saebi (2017,
p.201) [67]

”[Business model innovation can be defined as] designed, novel, nontrivial
changes to the key elements of a firm’s business model and/or the architecture
linking these elements.”

Frankenberger et al.
(2013, p.253) [69]

”Business model innovation can be defined as a novel way of how to create and
capture value, which is achieved through a change of one or multiple components
in the business model.”

Geissdoerfer et al.
(2016, p.1220) [74]

”Business model innovation describes either a process of transformation from one
business model to another within incumbent companies or after mergers and ac
quisitions, or the creation of entirely new business models in startups.”

Geissdoerfer et al.
(2018, p.405) [75]

”[Business model innovation is] the conceptualisation and implementation of new
business models. This can comprise the development of entirely new business
models, the diversification into additional business models, the acquisition of new
business models, or the transformation from one business model to another. The
transformation can affect the entire business model or individual or a combination
of its value proposition, value creation and deliver, and value capture elements,
the interrelations between the elements, and the value network.”

Khanagha et al.
(2014, p.324) [101]

”Business model innovation concerns the redefinition of existing products or ser
vice and how they are provided to customers.”

Lindgardt et al.
(2009, p.2) [110]

”Innovation becomes BMI [business model innovation] when two or more elements
of a business model are reinvented to deliver value in a new way.”

Markides (2006,
p.20) [119]

”Businessmodel innovation is the discovery of a fundamentally different business
model in an existing business.”

Mitchell & Coles
(2004, p.17) [126]

”By business model innovation, we mean business model replacements that pro
vide product or service offerings to customers and end users that were not previ
ously available. We also refer to the process of developing these novel replace
ments as business model innovation.”

Richter (2013,
p.458) [148]

”[Business model innovation is] the development of new organizational forms for
the creation, delivery, and capture of value.”



D
Background Information on Business

Model Innovation
This appendix provides additional background information on different aspects of business model inno
vation. As such, it elaborates upon subjects discussed in Chapter 4 and 5. In section D.1, the triggers
for business model innovation are addressed, where after section D.2 discusses some general outlines
of business model innovation for electric utilities. Finally, section D.3 addresses the different typologies
of BMI.

D.1. Triggers for Business Model Innovation
This appendix provides an elaboration of the analysis about the need for fundamental business model
innovation for traditional utilities. In section 4.3, it was stated that this unveiled need for BMI could be
compared with general Triggers for Business Model Innovation. As such, this section will elaborate on
this subject.

In their extensive literature review, Foss & Saebi [67] found that triggers of BMI differ in nature,
in levels at which they exist, and that they can be internal or external to a firm. These findings are
confirmed by other papers as well (e.g. [20], [127] and it seems that the classification in internal and
external triggers is the common standard. However, it must be noted that external triggers are found
to be more important [127].

First of all, the most important external triggers are often associated with changes in the market
environment. For example, business model innovation can be triggered as a reaction to changing
customer needs, market structures, competitive pressure, or demographic shifts [20], [67], [91], [167],
[195]. Also, the emergence of new technologies is a widely recognized important trigger [20], [67], [91],
[160], [195]. Especially emerging digital technologies (ICT) are reported to unveil new opportunities.
Furthermore, changing stakeholder demands are identified as another external trigger [20], [67], as
well as changes in the regulatory environment [20], [127], [195]. The latter may include both greater
regulatory oversight and increased deregulation of markets (such as the energy market), as well as
new regulations. Other external triggers are new market entrants (e.g. startups or crossentrants) or
shifts across the value chain [20], [28], [127].

Finally, external triggers can also exist at a macro level. Mainly two trends stand out: Böttcher &
Weking [20] identified globalization as a major economic trend, while Foss & Saebi [67] addressed
the need for greater environmental and social sustainability. The latter is not only confirmed by the
increasing popularity of for example the sharing economy or the targeting of lowincome consumers
[67], but is also reflected in the growing amount of literature on sustainable business model innovation
(e.g. [17], [18], [75]).

Secondly, also various internal triggers have been pointed out. The most important and widely
recognized one is the existence of dynamic capabilities [20], [67], [127], [160]. According to Teece
[175], dynamic capabilities can be subdivided into three capabilities: the ”capacity (1) to sense and
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shape opportunities and threats, (2) to seize opportunities, and (3) to maintain competitiveness through
enhancing, combining, protecting, and, when necessary, reconfiguring the business enterprise’s intan
gible and tangible assets” (p.1319). As this already implies, the existence of these capabilities within
a firm can be an important trigger of business model innovation, as in this way for example untapped
market opportunities can be identified and harvested [67], [127]. Furthermore, business model inno
vation may also result from financial needs [20], [91], specific skills or knowledge in a certain (digital)
technology [20], [160], [167], servitization (e.g. the integration of service components in the activity
range) [67], [195], or changed internal stakeholder demands [127].

Finally, business model innovation can be driven by a strategic perspective, for example from the
desire of ensuring business sustainability when managers recognize limitations or failure of the current
business model [17], [20], [91], [127], [167].

When applying the possible triggers for BMI to the energy sector, it turns out that all identified major
developments in the power sector, as described in section 4.1, can be immediately related to ’changes
in the market environment’. Furthermore, specifically the digitalization and energy efficiency trends can
be related to ’emergence of new (digital) technologies’, and the decarbonization trend to the ’need for
sustainability’. As we have seen in the more detailed analysis of these trends and their impact on the
traditional utility business model and stakeholder demands (see Table 4.1), more connections can be
made. In fact, one could argue that maybe except for globalization, all external triggers for BMI are
directly relevant for the power sector as well.

The internal triggers can obviously be less easily retrieved from an environmental analysis. Never
theless, it could be argued that financial needs (e.g. the decrease in profitability of the traditional utility
business model), a shift towards servitization (e.g. offering a range of energy services instead of the
bulk sale of electricity), and striving for business sustainability due to limitations of the current BM (the
traditional utility model is outdated) are all apparent internal drivers.

An overview of all triggers of business model innovation that followed from the literature review is
presented in Table D.1. In this table, the triggers that apply to electric utilities are highlighted.

Table D.1: Triggers for business model innovation of electric utilities. The triggers which apply to traditional electric utilities are
highlighted.

Classification Elements Related papers

External

• Changes in the market environment
• Emergence of new (digital) technologies
• Changing stakeholder demands
• Changing regulatory environment
• New market entrants
• Shifts across the value chain
• Globalization
• Need for sustainability (environmental/social)

[20], [28], [67],
[91], [127], [160],
[167], [195]

Internal

• Dynamic capabilities
• Financial needs
• Specific skills or knowledge in certain (digital) technology
• Shift towards servitization
• Changed internal stakeholder demands
• Strive for business sustainability due to limitations or
failure of current BM

[17], [20], [67],
[91], [127], [160],
[167], [195]
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D.2. Innovation of Current Utility Business Models
As mentioned in BMI for traditional utilities in section 4.3, this section will discuss the general outlines
for innovation of traditional electric utility business models.

The identified disrupting trends unveiled a strong need for innovation of  especially incumbent 
electric utility business models, as was already acknowledged almost a decade ago. In 2012 and
2013, Richter [146], [147], [148] was one of the first to apply the concept of business model innovation
to the energy sector. He recognized the fundamental changes that the energy industry is facing and
found that utilities will have to adapt their business models to maintain their competitive position. Also,
he stretched the need for new business models that go way beyond the delivery of electricity as a
commodity, with a focus on active customer interface management [146].

A year later, these findings were confirmed by Valocchi et al. [184] who further addressed the typol
ogy of those future business models. In that sense, they found that new industry business models will
be more consumerdriven, focusing on serving a business platform function that supports consumer
participation, information exchange, and new services. However, despite these discoveries, utilities
have not paid sufficient attention to the need for new business models, especially with respect to small
scale and decentralized renewable energy, as well as local supply models [79], [82]. So, it goes without
saying that traditional utilities will have to fundamentally innovate their business models if they want to
succeed in the changed environment [50], [86], [156], [166].

Now it has become clear that business model innovation is happening, the burning question remains
what exactly is going to change. According to Osterwalder & Pigneur [136], there are four epicenters
of business model innovation. In case of resourcedriven innovations the epicenter is at an organi
zation’s existing infrastructure or partnerships, while with offerdriven innovations the starting point of
business model change is at the value proposition [136]. Customerdriven addresses changed cus
tomer needs, facilitated access or increased convenience, affecting other business model elements as
a result [136]. Finally, financedriven innovations start with new revenue streams, pricing mechanisms,
or reduced cost structures [136]. A schematic depiction of these epicenters is presented in Figure D.1.

When concerning electric utilities, the business model orientation of a traditional utility can obviously
be categorized as resourcedriven [166], as it is a capitalintensive model based on tangible assets [86],
[132]. As we have seen, these tangible assets mainly included the largescale centralized generation
and distribution infrastructure, which immediately validates the sensibility of a resourcedriven business
model [166]. However, the profitability of this traditional model has been declining, and a new orienta
tion of the business model will be required.

In the ongoing major trends in the energy industry, we have seen that there is a need for energy
system flexibility for all actors [87], [104], [115]. On one hand, the increase of fluctuating renewable
energy sources in the generation mix has led to more challenges in balancing supply and demand
[87], [104]. Luckily, on the other hand decentralization and digitalization trends have created large po
tential for flexibility, for example through distributed battery storage or demand response [104], [115].
As can be seen in Table 4.1, for all actors this is a welcome fact, which has resulted in a search for
business models that deploy distributed flexibility options [87]. However, in all cases the economic
viability of these models will ultimately depend on whether they create customer value [104], [166]. In
that sense, an example of a factor that is found to potentially create extra customer value is the offering
of renewablesbased electricity products [104]. By all means, utilities will have to develop significant
higher levels of customer engagement, and offer new services and support [104], [146], [166]. As a
result, it could be argued that the business model orientation of traditional utilities is shifting towards a
customerdriven epicenter, shown in Figure D.1c [5], [166].

Despite this finding amongst other research, it must be noted that the BMI epicenter in case of
traditional utilities cannot be seen as purely customerdriven. In line with the finding from Osterwalder
& Pigneur [136] that BMI can also origin from a combination of two or more of the identified epicenters,
it could be argued that for traditional utilities this is definitely the case. In fact, an argument in favor
of an offerdriven epicenter could be the servitization trend. Likewise, one could also say that the
BMI is financedriven, as utilities are required to look for new ways of generating revenue due to the
decreasing profitability of their business model.
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(a) Resourcedriven (b) Offerdriven

(c) Customerdriven (d) Financedriven

Figure D.1: Four epicenters of business model innovation. A combination of different epicenters is possible as well. Adapted
from Osterwalder & Pigneur [136].

So, although the customerdriven epicenter might be most eminent, this obviously does not cover
the full perspective.

This combination of BMI orientations is also reflected in the opportunities for utilities that Bryant et
al. [23] identified (p.1034/1035):

• Become a comprehensive energy solution provider, i.e. consulting, installation, financing,
operation, maintenance and warranties of electricity generation and heating/cooling systems for
a fee

• Shift to energyasaservice, offering a monthly flatfee service contract to customers

• Build a platform/virtual utility model, connecting distributed generators with customers

• Reduce cost of energy by technology experience effects that reduce costs of distributed VRE

• Develop alternative customer engagement routes, i.e. media and entertainment, home au
tomation, building security, energy saving, and data aggregation

• Generate additional revenue with demand response and balancing; which will provide extra
services to grid operators

• Providing grid operators with assurance of large generating capacity, leading to capacity pay
ments
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As the items in this list show, all four BMI epicenters are eminent. In fact, the shift towards a
comprehensive energy solution provider implies an offerdriven innovation, whereas a shift to energy
asaservice reflects a financedriven epicenter of BMI. Likewise, building a virtual utility model means a
resourcedriven epicenter, and the development of alternative customer engagement routes is merely
implying a customerdriven epicenter. As such, the classification of this BMI case as consisting of a
combination of epicenters is arguably a better reflection.

Many researchers have dived into possible future business models for utilities. Despite the fact that
obviously there will be no universally suited business model for every utility around the world, there
seems to be agreement on what the general outlines of new business models will be. As Europe is an
exemplary market in terms of high (expected) penetration of distributed generation and a high degree
of customer freedom, the ’virtual utility model’ seems to be one of the suited models [132]. The same
goes for the ’Energy Service Company’ [82], [133], ’Energy Supplier 2.0’ [166], or ’Utility of the Future’
[95]. This research will not go into detail on an analysis of the possible future business models them
selves, but rather briefly address some general outlines researchers agree upon. Basically seen, it all
comes down to sufficiently adapting to some or all of the major power sector developments.

As was mentioned before, utilities will have to shift from being simple commodity suppliers to com
prehensive energy solution providers that win and bind customers [146], [166]. So, the focus of the
value proposition will be on allowing customers to efficiently produce and consume their own electricity
(e.g. prosumers) [133]. This implies a more intermediary role for utilities, in which the value is basi
cally added in matching supply and demand [133], [199]. In that sense, the value proposition will be
twofolded. For consumers, it will be the offering of a wide range of individually optimized, lowcost,
highly renewable, smart and local energy products and services [132], [166]. These could for example
include consulting, financing, installation, operation, maintenance of DERs [146]. Consumers can gen
erate additional revenue or reduce electricity costs by supplying excess energy into the grid, or allowing
the utility to control their s (through pooling in for example a VPP) [166].

On the other hand, value will be created for grid operators, who we have seen to face significant
challenges in grid stabilization. Through the pooling of many smart decentralized assets, utilities can
enable reductions in peak loads [166]. In that way, grid operators have a preferable alternative over
conventional (expensive) grid expansion. Moreover, ancillary services can now be provided by local
flexibility instead of large centralized plants [166].

However, a final note with respect to the rapidly changing energy industry must be taken into ac
count. As Bryant et al. [23] strikingly put it: ”Ultimately, if all business typologies are to attempt to adapt
to increasing levels of VRE in the energy market and to address the financial viability concerns of their
current models, the future energy market could become a much more fragmented landscape. Energy
utility and utility equivalent businesses could start to provide very specific offerings to customers, and
carve out their own defensible niches, rather than providing only slightly differing commoditydriven
models as are currently available” (p.1041).

All in all, no human being is able to predict the future. In such a rapidly developing environment,
with decreasing profitability of incumbent business models and the emergence of a large number of
innovative startups ready to conquer the energy market, the challenge is clear. Especially incumbent
utilities must fundamentally change, and they must change now [144]. This fundamental change, or
Business Model Innovation, is not as straightforward as it sounds. Especially large organizations are
struggling with BMI and can experience many potential hurdles that need to be overcome. In that
respect, utilities are seeking ways that will enable them to change easier and at a faster pace.

Furthermore, in line with the uncertain energy future, (incumbent) utilities do not seem to aim at
putting all eggs in one basket. They rather set their sights on exploring different options and bet on
a wide range of business models and technologies, which must support them in innovation of their
Business Model by removing potential hurdles and strengthen enabling factors. As mentioned in the
introduction of this thesis, a Corporate Venturing approach, or more specifically Corporate Venture
Capital, can be a suited solution for this.
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D.3. Typologies of Business Model Innovation
Just as is the case with definitions of Business Model Innovation, as presented in Table C.2, there is
also considerable difference amongst research on the dimensions of the concept and the ways in which
it can occur. To provide additional background information on the typologies of BMI, as explained in
section 5.1, this section will describe this subject in more detail.

In the work of Massa & Tucci [120] it was proposed to use two different terms to describe Business
Model Innovation, which gives already an idea about the term’s dimensions. According to them, busi
ness model innovation can either refer to business model design (development of entirely new business
models for new organizations) or business model reconfiguration (reconfiguration and/or acquisition of
organizational resources to change the BM of existing firms) [120]. Further, the latter can have a vary
ing degree of radicalism [120]. For both cases holds however, that to be considered a form of business
model innovation the output should have some degree of uniqueness or novelty.

Geissdoerfer et al. [74], [75] agreed with this explanation and distinguished four generic types
of business model innovation, of which an overview is provided in Figure D.2. Furthermore, as also
follows from their definition of the term, according to Geissdoerfer et al. [75] business model transfor
mation can range from affecting individual (combinations of) business model components to the entire
(architecture of a) business model. This already unveils one important dimension of business model
innovation: the degree of change, or in other words, its scope (the terms are used interchangeably).
However, the second dimension of the term remains largely unclear. In that respect, there seems to be
agreement amongst researchers that BMI can also be dimensionalized in terms of novelty [120], [167].

Despite the consensus on the dimensions themselves, their exact characterization varies. For ex
ample, Stampfl [167] distinguishes three possibilities for ’degree of novelty’: new to the world, new to
an industry, or new to a company. Further, according to him ’degree of change’ can include either
reconfiguration of an existing BM, or the development of a new BM [167]. We have already seen that
more researchers take this perspective (e.g. [120], [74]. However, according to author this does not
explain the dimension degree of change, but rather addresses complete different typologies of busi
ness model innovation. This is confirmed by other scholars (e.g. [75], [110]), that perceive the scope
of BMI to be ranging from changes in one or a few elements of a business model to the entire model
(or its architecture).

The work of Foss & Saebi [67] corresponds to this explanation. They dimensionalized business
model innovation in terms of scope and novelty, with the scope ranging from modular to architectural.
Their explanation originated from the notice that there exists disagreement amongst scholars on how
many elements of a business model have to change for it to be considered business model innovation
[68]. Secondly, according to them the degree of novelty can range from being new to a single firm to
new to an entire industry [67]. As a result, Foss & Saebi [67] developed a framework that outlines four
different BMI classifications, as presented in Figure D.3.

Figure D.2: Types of business model innovation. Adapted from Geissdoerfer, Vladimirova, and Evans [75].
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Figure D.3: Business Model Innovation typology. Adapted from Foss & Saebi [67].

A more detailed explanation of the different classifications will further clarify their implications. First
of all, evolutionary BMI can be explained as natural changes to individual business model components
over time, or in other words, a finetuning process [68]. Secondly, adaptive BMI refers to changes
in the overall business model, but without necessarily high novelty characteristics (e.g. only novel at
firm level). As Foss & Saebi [67] explain it, ”these are cases where the firm adapts the architecture of
its BM in response to changes in the external environment, such as in face of competition from a new
business model in their industry” (p.217). A specific example of this can be found in the pharmaceutical
industry, in which more servicebased BMs are increasingly seen; this also implies that both internal
and external relations will change [68]. Thus, these changes are new to the firm, but are the response
to developments in the industry structure. This will likely be the case for the energy sector as well.

Thirdly, focused BMI can be explained as innovation in one specific area of the business model,
with a rather high degree of novelty (e.g. disrupting market conditions) [67]. We speak of focused BMI
for example when a firm targets a new market segment that has been disregarded by its competitors,
while it keeps its value proposition, value delivery, and value capture mechanisms unchanged [67].
Finally, in the case of complex BMI, firms actively engage in architectural BM changes that are new to
the entire industry [67]. An example of complex BMI can for example be found in a traditional brick
andmortar company that is shifting towards an online platform where sellers of products and services
and customers can meet.

Now the term ’business model innovation’ has been defined and dimensionalized, it is insightful to
identify the different activities which it can involve. Again, various descriptions of this subclassification
of BMI exist, of which a few are provided in Table D.2.

Although differently put, it stands out that there is a considerable amount of overlap between the
various descriptions. In fact, the division of BMI activities in ’content’, ’structure’, and ’governance’
as proposed by Amit & Zott [7] is comparable to ’industry’, ’revenue’, and ’enterprise’ as proposed by
Giesen et al. [76]. The description of BMI activities proposed by Massa & Tucci [120] also shows some
overlap with the other two, but to a lesser extent. However, the essence is clear. With this overview of
various dimensions and the ways in which BMI can occur, all aspects of the term have been covered.
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Table D.2: Various existing descriptions of the ways in which Business Model Innovation can occur.

Research Description

Amit & Zott
(2012, p.39) [7]

”Business model innovation can occur in a number of ways:

1. By adding novel activities, for example, through forward or backward integra
tion; we refer to this form of business model innovation as new activity system
’content’.

2. By linking activities in novel ways; we refer to this form of business model inno
vation as new activity system ’structure’.

3. By changing one or more parties that perform any of the activities; we refer to
this form of business model innovation as new activity system ’governance’.”

Giesen et al.
(2007, p.28)
[76]

”IBM’s framework for business model innovation:

1. Industry model innovation: Innovating the industry value chain by moving into
new industries, redefining existing industries or creating entirely new ones, also
by identifying/leveraging unique assets

2. Revenue model innovation: Innovating how we generate revenue through
through offering reconfiguration (product/service/value mix) and pricing models

3. Enterprise model innovation: Innovating the role we play in the value chain by
changing our extended enterprise and networks with employees, suppliers, cus
tomers, and others, including capability/asset configuration”

Massa & Tucci
(2013, p.435)
[120]

”BMI can support companies in exploiting new opportunities (seizing ’white space’) in
three different ways:

1. By supporting the development of new value propositions that would address an
unsatisfied ’jobtobedone’ for existing customers

2. By tackling new customer segments that have traditionally been overlooked by
existing value propositions

3. By entering entirely new industries or a ’new terrain’ ”
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Background Information on Corporate

Venture Capital
This appendix provides additional background information on different aspects of Corporate Venture
Capital. As such, it elaborates upon subjects discussed in Chapter 6. Section E.1 addresses the
potential barriers and stimulating factors which can affect the impact of CVC activities. Thereafter, in
section E.2, the potential benefits of CVC activities for ventures are presented, as well as the potential
barriers for the impact of CVC for ventures.

E.1. Barriers and Stimulating Factors to the Impact of CVC
CVC activities can bring a wide range of potential benefits for corporations. However, the effect of these
benefits is subject to a range of barriers and stimulating factors that can hinder or boost the effect of
CVC activities, as was described in section 6.1.3. In this section, these factors will be discussed to
provide more background information about CVC activities.

First of all, a range of potential barriers exist that can hinder the benefits of CVC investments to be
reaped. Throughout the years, multiple barriers have been identified that CVC programs can be facing.
For example, Napp & Marshall [128] found several challenges firms can face in their CVC practices to
support innovation. These are difficulties in (1) balancing strategic and financial objectives, (2) capturing
explorational value, (3) capturing exploitational value, (4) matchmaking between startups and specific
business units, and (5) measuring the innovationenhancing value of CVC programs [128].

Difficulties in capturing exploitational value can be twofolded. On the one hand, if corporations
already have a high level of innovation performance, the number potential benefits of investments is
less, and investing in ventures might thus be too risky [140]. On the other hand, the most innovative
startups may be not interested in CVC funding as they fear imitation of their products [140]. So, less
innovative startups will be available to corporations to invest in. Both cases lead to a limited growth
potential. [140]. Also, conflicts may arise with internal R&D efforts [140]. The difficulty in capturing
exploitational value is also reflected in the fact that only one fifth of CVC investments contributes to
obtaining access to innovative opportunities or scale efficiency gains [8].

Difficulties in capturing explorational value for example occur with learning, as learning effects are
related to CVC investments with an inverted Ushape [140]. This implies that due to the increased
complexity that comes with more CVC investments, the capacity of corporations to absorb the new
knowledge will decrease [140].

Furthermore, specifically concerning (European) electric utilities, three other specific barriers were
found to be important. The first and most obvious challenge for CVC executives is to establish linkages
and synergies between the investing company and the ventures [111]. Besides this, they experience dif
ficulties in aligning the time frame of the corporate business units with that of fast moving startups[111].
Finally, another important potential barrier that CVC executives experience is to set up a commercial
collaboration between utilities and its portfolio ventures that is mutually beneficial [111]. For example,
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startups do not want to be constrained in choosing their partners, and in their perspective the internal
ization of their technology by the investing company is not the objective of the collaboration.

Finally, another interesting potential barrier has to be concerned by CVC executives: to manage
the relationships between technical experts from corporate business units and entrepreneurs [13]. It
was found that technical experts can get too emotionally attached to (technologies of) ventures.

Research has also discussed more specific barriers that could directly lead to one of the above
mentioned, more general potential barriers. However, these barriers are often rather reflected in their
opposite form in the set of potential stimulating factors to CVC activities, or are directly related to one
of the stimulating factors. For example, Teppo & Wüstenhagen [178] found that an important barrier
of CVC in general can be insufficient fund autonomy, in turn leading to lack of a clear mission, lack
of patience, or lack of flexibility. However, researchers generally describe this as ’sufficient autonomy’
and classify it as one of the stimulating factors of CVC investments [122].

Furthermore, other recognized barriers are inadequate venture manager incentives [55], [73], [178],
[180], internal politics [55], [178], [180], inadequate financial commitment [178], [180], lack of top man
agement commitment [55], [73], incompatible organizational cultures [73], [180], and information asym
metries [55]. Again, all these barriers already appear in their opposite form as stimulating factors, or
can be directly related to one or more of the named stimulating factors. Therefore, they are addressed
in the remainder of this section. As such, the potential barriers to the impact of CVC programs, which
is presented in Table E.1, only contain the more general ones.

Finally, although not explicitly appearing in literature, consultation with an industry expert [48] de
livered another potential barrier. As the other potential barriers are all internal, it may seem that the
external aspect is not important. However, obviously this is not the case. As such, the innovation and
startup climate  which differ significantly across countries  is a highly important prerequisite for suc
cessful and intensive sharing of knowledge and ideas, the development of startups, and thus as well
for the success of CVC activities [48]. Therefore, a lack of a favourable environment for innovation can
be an important potential barrier as well.

Table E.1: Potential barriers to the impact of CVC activities for corporations.

Barriers Related papers
Difficulties in balancing strategic and financial objectives [128]

Difficulties in capturing explorational value [128], [140]

Difficulties in capturing exploitational value [8], [128], [140]

Inadequate matchmaking between corporate business units and startups [128]

Inadequate measuring of innovationenhancing value of CVC [128]

Difficulties in establishing linkages and synergies between parent company
and venture

[111]

Difficulties in time frame alignment of corporate business units and fast mov
ing startups

[111]

Difficulties in setting up amutual beneficial commercial collaboration structure [111]

Inadequate management of relationships between technical experts from cor
porate business units and entrepreneurs

[13]

Lack of a favourable environment for innovation and startups [48]
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With respect to the stimulating factors to the ability to reap the benefits of CVC investments, there
are a few conditions under which CVC activities are found to have the most positive impact on parent
company innovation performance. First of all, this will be especially the case when firms are targeting
ventures in related industries [49] [122], so there exists a tight link between the operations of the parent
company and its portfolio ventures (as in line with the upper half of Figure 6.1). Furthermore, innovation
performance is related to portfolio diversity with an inverted Ushape [49], [192], [193]. This means that
moderately diverse portfolios of startups lead to the highest corporate innovation performance. Also,
this relationship increases with higher availability of knowledge resources in the portfolio [193].

Besides ’normal’ innovation, research also looked into the creation of exploratory innovation, e.g.
”innovations that embody knowledge that differs from knowledge used by the firm in prior innovation
efforts” (p.147) [192]. It was found that a firm’s creation of exploratory innovation is enhanced by three
portfolio characteristics: startups must be moderately diverse, mature, and must possess codified
technological knowledge [192]. Moreover, a moderate diverse portfolio is also being related to strong
financial performance [49].

Success of CVC programs is also dependent on the ability to build strong internal and external re
lationships [49]. External relationships include for example direct relationships with independent VC
funds, which can enable favorable investment opportunities and learning about investment practices
[49], [122]. Strong internal relationships are characterized by active involvement and frequent commu
nication with portfolio companies [49], [122], [171], [191]. Other stimulating factors at the (investing)
firm level include top management commitment [111], a supportive organizational culture [180], a strong
technological and marketing resource profile [11], as well as absorptive capacity [49], [54], [122] and
the availability of cash flow [49].

At an industry level, it was found that CVC activities of incumbent firms are induced in dynamic
industries with rapid technological change [11], [52], [111], environments of weak intellectual property
[11], [54], [122] and high competition [11]. Moreover, firms are more likely to pursue CVC when market
uncertainty is high [49]. Obviously, the energy sector has turned out to be a solid example of these
industrylevel conditions [111].

In his study, Maula [122] identified several other stimulating factors of the impact of CVC invest
ments, based on an extensive literature review. However, in his study, similar to other literature on this
subject, a sufficient classification seems to be lacking. As multiple types of performance determinants
can be relatively easily distinguished, the following classification is proposed:

• Organizational design and company resources: this category includes financial and physical
resources, as well as human resources and capabilities, and organizational design and culture
related aspects

• Parent company and venture collaboration: this includes factors acting at the interplay of the
collaborations between the investing company and its portfolio ventures

• CVC unit organization: this refers to factors related to the organization of the CVC unit, including
its personnel

• Industry characteristics: this refers to the influencing factors at industry level

• Portfolio characteristics: this final category includes factors at the portfolio and venture level

An overview of all potential stimulating factors to the impact of CVC, including classification, is
provided in Table E.2.
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Table E.2: Potential stimulating factors to the impact of CVC investments. Partly adapted from Maula [122], and extended by
other research findings.

Classification Elements Related papers

Organizational design and
company resources

• Long term focus
• Sufficient absorptive capacity
• Top management commitment
• Supportive organizational culture and design
• Strong technological and marketing resource profile
• Availability of cash flow

[11], [49], [54],
[55], [73], [111],
[122], [140], [178],
[180]

Parent company and ven
ture collaboration

• Relatedness of portfolio companies
• Active involvement and frequent communications
with portfolio companies

• Strategic objectives that enable aligned objectives
with portfolio companies

[49], [55], [122],
[171], [191]

CVC unit organization

• Sufficient fund autonomy
• Strong ties to Venture Capital community
• Appropriate compensation systems
• Team members with venture capitalist background

[49], [55], [56],
[73], [122], [178],
[180]

Industry characteristics

• Industry sectors with weak IP regimes
• Dynamic industry sectors with rapid technological
change

• Industry sectors with high market uncertainty
• Industry sectors with high competition

[11], [49], [54],
[52], [111], [122],
[140]

Portfolio characteristics

• Moderately diverse startup portfolios
• Maturity of portfolio ventures
• Availability of knowledge resources in portfolio
ventures

[49], [192], [193]

E.2. CVC in Venture Perspective
This section gives more information about the venture perspective to CVC activities. First of all, it pro
vides an overview of potential benefits of CVC for ventures, as was discussed in section 6.1.3. This
overview is presented in Table E.3.

Secondly, it it also insightful to address the potential barriers to the impact of CVC activities for ven
tures, as discussed in section 6.1.3. A concise list of a few barriers is provided in Table E.4.
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Table E.3: Potential strategic benefits of CVC programs for ventures. Classification partly adapted from Lantz & Sahut [105].
Refers to ’an overview of potential benefits of CVC for ventures’ in section 6.1.3.

Classification Elements Related papers

Access to re
sources

• Access to technologies, marketing and distribution networks,
production facilities, and brand

• Price advantages on some resources
• Supply of space and offices

[11], [13] [35], [54],
[105], [123], [125],
[128], [139], [171]

Access to knowl
edge and support

• Access to expertise in company management
• Access to technical expertise
• Access to marketrelated and operational expertise
• R&D and production support
• Support for shortterm problems
• Access to more sophisticated means of financial control

[13] [35], [105],
[121], [123], [125],
[128], [171]

Advantage of im
age

• Endorsement and increased credibility
• Added attractiveness to other investors

[11], [13] [35],
[105], [121], [123],
[125], [128]

Network exten
sion

• Access to new markets, customers, suppliers, and partners
• Integrated network of entrepreneurial relationships
• Starting point for other relationships with the investing com
pany

[13] [35], [54],
[105], [121], [123],
[125], [128], [139]

General
• Stability
• Synergies
• Less restricting performance goals than independent VC

[105], [123], [125]

Table E.4: Potential barriers to the impact of CVC programs for ventures.

Barriers Related papers
Time frame alignment [97]

Danger for change in investor strategy due to change in management [97]

Little connection between investor intention and its practical experience [97]

Poor investor positioning to create new markets [97]

Difficulties to find the right person to make and follow through on decisions [97]
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