
1

1   An introduction to energy entrepreneurship
research
 Rolf Wüstenhagen and Robert Wuebker

1 INTRODUCTION

Why an entire volume on energy entrepreneurship research? Who stands to benefi t 

from this collision? What theoretical insights can entrepreneurship scholars gain from 

conducting research in this particular context? How will the energy community benefi t? 

These are the questions we asked ourselves before starting this project. Curiously, our 

‘answers’ to these questions – and thus our ‘rationale’ for this volume – has evolved sub-

stantially over the course of its development.

Today, we believe – based in part on our discussions about whether to take on this 

project, and in part as a result of the experience of reviewing submissions, editing 

accepted chapters, and discussing the emerging domain at the authors’ retreat that we 

hosted – that we have better answers to these questions today than we had when we 

began. Our introduction, therefore, is an attempt not only to set the stage and to make 

a case for the inclusion of this volume into the entrepreneurship canon, but also to share 

with you how we got to where we are.

Apart from the obvious intellectual fascination of exploring a new domain of aca-

demic research, we believe that readers will also share the contributing authors’ excite-

ment for energy entrepreneurship as a topical and extremely relevant research context. 

The rich menu of research questions that have been examined in this volume provides 

ample evidence that the world is in the midst of a major energy transition that some 

observers call the ‘next industrial revolution’. The energy opportunity space is expan-

sive, and we invite readers of this book – both academics and practitioners – to join us 

on a fascinating journey highlighting entrepreneurial activities spanning from harness-

ing the sun to the power of the oceans; from clusters of innovation in industrialized 

countries to the new geography of global entrepreneurship in emerging markets; from 

the venture capital community of Silicon Valley to fi nanciers of innovation in incumbent 

fi rms; and all of this being shaped by fundamental shifts in customer preferences and 

policy frameworks.

The rest of this introduction is a detailed exposition of what we state here in brief: that 

several strands of scholarly research stand to benefi t from the collision of literatures, 

theoretical perspectives, methods, and research programs presented in this volume; and 

that understanding the drivers of entrepreneurial activity in the emerging new energy 

sector (along with exploring the specifi c challenges faced by energy entrepreneurs) has 

tremendous practical relevance.
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2   POSITIONING THIS VOLUME IN THE 
ENTREPRENEURSHIP RESEARCH LANDSCAPE

Small Firms, Large Firms, and Entrepreneurship

Over the past half- century, our understanding of the role of entrepreneurship in society 

has changed dramatically. Fifty years ago a generation of scholars systematically docu-

mented and supported the conclusion of Schumpeter, who argued that ‘the large scale 

establishment . . . has come to be the most powerful engine of progress and in particular 

of the long- run expansion of output’(1942: 106). Today, however, our understanding of 

the role of entrepreneurship in society has largely reversed (Audretsch et al., 2006). A 

previous generation’s belief in the ‘dynamism, organizational innovation, and boldness’ 

of the corporate form (Servan- Schreiber, 1968) has given way to a new perspective, that 

of the high- impact entrepreneur (Acs, 2008) as the primary engine of economic develop-

ment (Acs and Armington, 2006; Schramm, 2006; Audretsch, 2007).

Our understanding of the role of the natural world and its ability to support or 

constrain economic development has also evolved. Concepts like climate change and 

peak oil have entered the public discourse, and while the particulars of what will occur 

economically and socially during the transition away from high- carbon fuel sources is 

subject to debate, it is clear that regions and nations are carefully considering these issues 

when building relationships with other nation- states, setting public policy, and how and 

when to project power. The end of cheap, abundant high- carbon energy is clearly a chal-

lenge. But it is also an opportunity.

Where opportunities arise, one fi nds entrepreneurs. It has become apparent that the 

magnitude of the energy- related challenges we face will require more than incremental 

changes to existing patterns of production and consumption. Entrepreneurs are likely to 

play a signifi cant role in this discontinuous change, as they are – to quote Schumpeter, 

again – the ‘promoters of new combinations’, individuals who can see both new possi-

bilities and assess market needs. While research on corporate sustainability management 

– with its interest in the connection between the natural environment and various organi-

zational levels of analysis – has gained signifi cant sophistication and legitimization, the 

role of entrepreneurs in this process remains relatively unexplored. Yet a growing body 

of work from science and technology studies, strategy, and entrepreneurship suggests 

that the innovation process may be at its most potent when harnessed to entrepre-

neurial activity – either by new ventures or by established fi rms – and supported by 

robust internal and external capital markets and well- conceived institutional and policy 

frameworks. It is therefore important to consider the role of entrepreneurial activity in 

the development and commercialization of breakthrough energy technologies in both 

start- up and established fi rms (Moore and Wüstenhagen, 2004; O’Rourke and Parker, 

2006; Wüstenhagen and Teppo, 2006). This volume is the result of our joint interest in 

these topics, and our belief that entrepreneurial action will play a signifi cant role in the 

transition to a low- carbon, sustainable world.

In the case of established fi rms, well- established theoretical perspectives have been 

extensively employed to examine innovation- driven transformation at the level of the 

industry. In fact, the starting point for most theories of innovation is the established 

fi rm, taken as a given (Baldwin and Scott, 1987; Dosi, 1988; Cohen and Levin, 1989), 
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and conventional wisdom has long held that large enterprises able to exploit at least 

some market power will serve as the engine of technological change. In this view, large 

enterprises are uniquely endowed to exploit innovative opportunities because market 

dominance allows these enterprises to undertake the risks and uncertainties associated 

with innovation. The possibility of acquiring quasi- rents is the catalyst for large- fi rm 

innovation, as development is costly and that cost can only be borne by a fi rm with the 

resources associated with considerable size (Galbraith, 1956).

In addition to the ‘who’ of innovation, the ‘how’ – for example, transformation 

  processes – has also been an area of longstanding scholarly interest. Here, again, insights 

from the broader literature in strategic management have been employed (Nelson and 

Winter, 1982; Anderson and Tushman, 1990), with the traditional perspective arguing 

that the emergence of breakthrough technology leads to the destruction of existing 

competences (Schumpeter, 1939; Tripsas, 1997). These insights have not been lost on 

the current crop of sustainability scholars, who extensively employ these perspectives on 

research in corporate sustainability and the dissemination of clean technology innova-

tion (Hart, 1995; Hart and Sharma, 2004; Moore and Wüstenhagen, 2004).

Relatively under- represented in this literature, however, is an understanding of the 

role of new fi rms in this process, despite an explicit attempt in the existing literature to 

understand how to apply Schumpeterian- style creative destruction to the simultaneous 

benefi t of fi rms, society and the environment (for example, Hart and Milstein, 1999; 

Wüstenhagen et al., 2008). Further, the inherent advantage of established fi rms in the 

innovation process has been cast into doubt by the profusion of empirical work that doc-

uments the crucial role of small enterprises in innovative activities (Jovanovic and Lash, 

1989; Hobijn and Jovanovic, 2001; Jovanovic, 2001; Aghion et al., 2006). An emerging 

body of work by scholars at the intersection of entrepreneurship, social and environmen-

tal studies provides a theoretical starting point, detailing how opportunities related to 

sustainability and energy might arise through market imperfections (Cohen and Winn, 

2007), discussing the role of entrepreneurship in the resolution of emerging environmen-

tal problems (Dean and McMullen, 2007), and addressing the nature of opportunity 

recognition in contexts of industry transformation (Monllor and Attaran, 2008).

These emerging contributions – all of which hew closely to the research questions 

and perspectives familiar to entrepreneurship scholars – will certainly help to generate 

a richer and more nuanced perspective on the entrepreneurial process for energy and 

sustainability- related endeavors. Yet, it seems to us that other research contributions 

targeting more fundamental questions – how, why, and when do entrepreneurial fi rms 

come into being? – has the potential to contribute greatly to the energy and sustainability 

research program as it has been enacted in environmental management, strategy, and 

organization literatures.

Knowledge, Entrepreneurship, and Creative Construction

The ‘knowledge spillover theory of entrepreneurship’ (KSTE) (Acs et al., 2006) and the 

process of creative construction (Agarwal et al., 2007) provide a theoretical frame from 

which to conceptualize and incorporate the role of both emerging and established fi rms 

in the diff usion of industry- transforming innovation. Taken together, they provide a 

potentially fruitful perspective from which to examine questions of interest to energy and 
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sustainability scholars. Given the role of small fi rms in catalyzing industry transforma-

tion, and the capability of established fi rms to either support or hinder the shift to new 

technologies for their own gain, these theoretical insights have great practical application 

for the fi eld (Hockerts and Wüstenhagen, 2010).

Building on insights from the knowledge- based view of the fi rm (Teece et al., 1997) 

which proposes that competitive diff erences between fi rms are the result of the creation 

of privately held and tacit knowledge, the KSTE explores more fully the implications of 

the incomplete transformation of scientifi c/industrial knowledge by an incumbent fi rm 

into ‘economic knowledge’ (Arrow, 1962). That is, a substantial portion of the knowl-

edge created by an incumbent fi rm languishes, unexploited. However, this knowledge is 

distinct from other resources, given its characteristics as a public good. It is non- rival 

and non- excludable – thus creating opportunities for knowledge spillovers. The KSTE 

proposes that the fi rm is created endogenously through the agent’s eff ort to appropriate 

the value of his/her knowledge through innovative activity.

An important insight of the KSTE is that the opportunity for entrepreneurs to exploit 

new knowledge is related to (i) the ability of the incumbent fi rm to exploit that knowl-

edge completely, and thus reap the rewards and (ii) the cost and benefi t to a prospective 

entrepreneur in exploiting that knowledge. The greater this ‘knowledge fi lter’ (Carlsson 

et al., 2007), the greater the gap between new knowledge and economic knowledge. It is 

this knowledge fi lter that creates a space for the entrepreneur to bring new innovations to 

market. As Arrow (1962) notes, knowledge is valued diff erently by diff erent actors. If the 

gap in the valuation of the expected return between the incumbent fi rm and the inventor 

is suffi  ciently large, and the barriers involved with starting a new business suffi  ciently 

low, the employee may decide to leave the incumbent organization and establish a new 

fi rm. Thus, knowledge spillovers from new technology give rise to new opportunities 

(Shane and Venkataraman, 2000; Casson, 2003), and institutional constraints result in a 

subset of these opportunities not being exploited by incumbent fi rms, leaving a role for 

the entrepreneur (Acemoglu et al., 2005).

The entrepreneurship literature has extensively documented the fact that small fi rms 

are often born when a researcher in a large fi rm sees the power and utility of an under-

valued innovation. Both Jaff e (1989) and Acs et al. (1992) document spillovers from uni-

versity laboratories that have contributed to the generation of commercial innovations 

by private enterprises. Thus, whatever debate that may exist concerning the innovative 

capacity of small fi rms, we conclude that entrepreneurial enterprises play an important 

role in the commercialization of that innovation – whether in an existing fi rm or born out 

of a university research center.

Entrepreneurship, Institutions, and Public Policy

From our point of view, the energy context provides entrepreneurship scholars interested 

in the relationship between entrepreneurship, innovation and economic growth a fruitful 

research setting to explore the impact of institutions and policies on the commercializa-

tion process. An extensive literature has detailed the infl uence of various policy regimes 

(for example, the presence and absence of subsidies and feed- in tariff s) on innovative 

activity (for example, the deployment of wind turbines) in countries around the world 

(Jacobsson and Lauber, 2006; Wüstenhagen and Bilharz, 2006; Breukers and Wolsink, 
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2007; Lipp, 2007; Toke et al., 2008). Much of this literature in the energy policy research 

community is agnostic as to whether the outcome of such policies is actually the conse-

quence of the activities of de novo fi rms or the activity of incumbent fi rms as long as the 

desired outcome (change in the overall energy mix) is achieved. Some authors, however, 

suggest that the eff ectiveness of energy policies in bringing about these changes actually 

hinges on providing the right incentive to entrepreneurs in small and large fi rms, and 

raises questions concerning the underlying assumption that as long as the outcome is 

achieved, the approach taken was ‘successful’. This challenge is underlined by anecdotal 

evidence of failure of ‘large corporate’ approaches to energy innovation, such as the 

early attempts by a consortium of German industrial establishment to commercialize 

the GROWIAN large wind turbine (Pulczynski, 1991; Wüstenhagen and Bilharz, 2006).

Along similar lines, Garud and Karnøe (2003) show how the ‘breakthrough’ approach 

of US research policies on renewable energy technologies led to inferior long- term results 

compared to the ‘bricolage’ approach pursued by their Danish counterparts. These fi nd-

ings suggest that energy policy aimed at supporting the transition to a post- fossil- fuel era 

may be more eff ective if it comes with an entrepreneurial fl avor, or – as Hockerts and 

Wüstenhagen (2010) put it – what may be needed is an ‘ambidextrous innovation policy 

for sustainability’. One important feature of such policies, which would equally support 

both ‘Davids’ and ‘Goliaths’ in their entrepreneurial eff orts rather than focusing implic-

itly or explicitly on innovation in large fi rms, would be that they eff ectively reduce risk, 

so that small fi rms and their fi nanciers can actually successfully enter the new market 

(Mitchell et al., 2006; Bürer and Wüstenhagen, 2009).

Some exciting emerging research has been conducted at the nexus of entrepreneurship 

and energy policy – including some of the chapters included in Parts II and VI of this 

volume – but it is fair to say that the relationship between policy regimes and the broader 

entrepreneurship and strategy literature remains relatively understudied. We plan to 

explore these issues in future research, and hope to draw a community of interested 

scholars into this interesting and valuable area for entrepreneurship research.

Financing Energy Entrepreneurship: The Role of Venture Capital

While the widespread adoption of renewable energy technology depends on a constel-

lation of actors, and (as detailed previously) management and sustainability literatures 

have tended to focus on the role of established fi rms in this process, other literatures 

– most notably those concerned with energy policy and science and technology studies – 

have extensively examined the role of institutions and policy regimes. But that is not the 

end of the story. The adoption of renewable energy technology – especially breakthrough 

innovation brought to market by innovative, high- growth fi rms – also depends on a set 

of actors that have been understudied to date: namely, the capital market actors that 

fi nance this innovative activity. Surprisingly, the strategy and innovation literatures take 

the allocation of capital as a given, and the relationship between the capital markets and 

innovative activity is relatively understudied outside of the entrepreneurship literature.

In entrepreneurship scholarship, a growing body of work suggests that private equity 

investment (in particular professional and corporate venture capital) may play an impor-

tant role in the commercialization of breakthrough sustainable energy technologies 

(Moore and Wüstenhagen, 2004; Wüstenhagen and Teppo, 2006; O’Rourke and Parker, 
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2006; Bürer and Wüstenhagen, 2009). Understanding these actors and their role in 

energy entrepreneurship is, in our view, an opportunity to contribute to our understand-

ing of an evolving innovation process. Further, the renewable energy context highlights 

emerging challenges in the practice of venture investment, which have not yet been com-

pletely understood or incorporated into the scholarly research program.

An important contribution of the entrepreneurship literature to scholarly conversa-

tions about renewable energy is the role of professional venture capital as a catalyst for 

renewable energy innovation and a structure supporting its successful diff usion. We also 

suggest that renewable energy provides a fertile context in which to examine open (and 

emerging) questions in venture capital scholarship. However, we still know relatively 

little about the role that contextual factors play in shaping perceptions of opportu-

nity, risk, and reward (Petty and Gruber, 2011) and we know little about the impact of 

these factors on the fi nancing and performance of start- ups or the venture capital fi rms 

that fund them. Yet studies using renewable energy investment as the research context 

suggest that contextual factors signifi cantly infl uence investment decision making (Bürer 

and Wüstenhagen, 2009). Examining early- stage investments in areas in which venture 

capital investors are familiar and contrasting those investment decisions with ones 

made in emerging industries may provide a fruitful context in which to examine (or, re- 

examine) venture capital decision criteria and processes.

While interviews with venture capital investors have provided great insight into the 

criteria used for evaluating individual investments in industries familiar to venture 

investors (Sahlman, 1990) these criteria have not been found to map cleanly to deci-

sion making in emerging industries (Christensen et al., 2009). In an emerging industry, 

investment best practices have yet to be delineated, markets have yet to mature, and 

a dominant design has yet to emerge. Thus investing in a new industry sector requires 

overcoming the tremendous uncertainty inherent in the fi nancing of early- stage fi rms, 

and is compounded by the need to resolve these additional challenges. Research has 

documented in great detail idiosyncratic due diligence and processes venture capitalists 

employ to resolve the former but scholars have had much less to say about the latter. 

More work is required.

Our understanding of the role that corporate venture capital plays in the diff usion of 

breakthrough innovation may also change as a result of the collision with the world 

of renewable energy. Corporate venture capital – the investment of corporate funds 

directly in external start- up companies (Chesbrough and Tucci, 2004; Dushnitsky and 

Lenox, 2005, 2006) – is conceptualized as a complement to other knowledge- generating 

activities such as internal research and the formation of external alliances, employed to 

enable incumbent fi rms to tap into know- how developed inside another organization 

(Dushnitsky and Shaver, 2009). Corporate venturing programs – in contrast to profes-

sional venture capital investment – are intended to capture both strategic and fi nancial 

benefi ts (Chesbrough, 2002; Dushnitsky and Lenox, 2006; Ivanov and Masulis, 2007). 

To succeed at their dual mission of generating both strategic and fi nancial returns, cor-

porate venture capital investors must master a set of skills distinct from those employed 

in professional venture investment (Hellmann, 2002; Dushnitsky and Lenox, 2006). In 

the same way that professional venture capital fi rms have evolved specialized know- 

how and idiosyncratic structural and contractual mechanisms optimized for capturing 

fi nancial gains accruing from early- stage investment (Sahlman, 1990; De Clercq et al., 
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2006) successful corporate venture capital programs have developed specialized know- 

how that supports external knowledge search, evaluation and integration. Thus, given 

careful planning, organizing and structuring, a corporate venturing program can become 

a useful resource that fi rms can use to conceive of and implement their strategic objec-

tives, becoming an important fi rm- specifi c asset in its own right (Porter, 1981; Barney, 

1991). Our conjecture is that corporate venture capital programs may in fact be a source 

of signifi cant advantage for incumbent organizations, although we acknowledge that the 

jury is still out as to how many incumbent energy fi rms will actually master the inherent 

tensions of corporate venturing activities successfully. While evidence for failure is abun-

dant (Teppo and Wüstenhagen, ch. 9, this volume), the upside for those who succeed 

may be a recipe for survival in the emerging low- carbon economy.

The New Geography of Innovation

In the good old days of entrepreneurship, geography mattered a great deal: entrepre-

neurial activity appeared to occur around geographically distinct clusters of innovation, 

and policy makers trying to enhance the competitiveness of their nation- state seemed to 

have a clearly addressable audience. In fact, innovation policies around the world were 

often modeled to mirror the legendary success stories of high- tech hotspots, such as 

Silicon Valley or Route 128 in the North- Eastern US, hoping to create equally vibrant 

areas of entrepreneurial activity. While the success and failure of such policies is also 

subject to debate, we can clearly state that the world has changed. The phenomenon that 

is at the center of this book, energy entrepreneurship, occurs in an age of globalization, 

and this fact may have important consequences for entrepreneurial fi rms, as well as their 

fi nanciers and policy makers.

Research has traditionally conceptualized the relationship between a start- up fi rm and 

its investor as an inherently local business, and the geographic concentration of both 

venture capital organizations and start- ups tends to support this depiction. The observed 

preference for local investment is conceptualized as the result of the tremendous infor-

mation problems associated with investment in early- stage entrepreneurial ventures 

(Gompers and Lerner, 2004). The reliance on local networks of trusted partners (Shane 

and Stuart, 2002; Hochberg et al., 2007) are a crucial part of how a venture capital fi rm 

resolves those information problems. However, the spread of entrepreneurship globally, 

the development of breakthrough innovation in new nations, the migration of talent to 

new regional clusters, and the attendant need to participate in emerging growth markets 

have encouraged venture capital fi rms to develop global strategies and make off shore 

investments. Today, venture capital investment occurs in a ‘post- American world’ 

(Zakaria, 2008), one in which innovation, entrepreneurial opportunity, and talent are 

distributed globally.

Companies are increasingly sourcing and using top- tier science and engineering talent 

in globally dispersed locations (Antras and Helpman, 2004; Manning et al., 2008; Lewin 

et al., 2009) that correspond to the development of new regional clusters located in or 

around emerging urban centers (Howells, 1999; Bresnahan et al., 2001; Florida, 2005; 

Carlsson, 2006). It has become more diffi  cult for the United States to retain the world’s 

best and brightest (Lieberthal and Lieberthal, 2003; Chanda and Sreenivasan, 2005; 

Zweig, 2005; Saxenian, 2006). These individuals are the high- impact entrepreneurs of 
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the future, and venture capitalists depend on them to start innovative, high- growth fi rms 

(Saxenian, 2002; Lee et al., 2004; Acs and Armington, 2006; Shane, 2008).

The innovative activity that attracts venture investment has evolved as well (Cantwell, 

1995; Engardio and Einhorn, 2005; Ernst, 2005). Less than fi ve years ago, the conven-

tional wisdom was that the information and biotechnology fi elds – the core business of 

venture capital investors – would continue to be dominated by US fi rms, and that no 

other fi eld would displace those sectors in the near future in size and speed of capital 

gains generation. This perspective is now at odds with the facts on the ground, as 

global- class technology is being developed all over the world (Reddy, 1997; Zhou and 

Leydesdorff , 2006). In the case of certain technologies, to be on the cutting edge one 

relocates to Haifa, Berlin, or outside Beijing (Ernst, 2002). And, for a number of prom-

ising technologies, including renewable energy, the United States is no longer the clear 

technical or market leader. There are more than 1,500 renewable energy start- ups operat-

ing worldwide, the majority of which are located outside the United States (Friedman, 

2008). The intersection between energy and venture investment may be a fertile context 

for scholars interested in capability development, organizational change, or the interna-

tionalization process of both entrepreneurial fi rms and the venture capitalists that back 

them.

3   ENERGY ENTREPRENEURSHIP: THE CONTRIBUTION OF 
CHAPTERS IN THIS VOLUME

The Handbook of Research on Energy Entrepreneurship provides a distinctive and 

multidisciplinary starting point for scholars interested in energy and sustainability as 

a primary domain, as well as entrepreneurship and strategy scholars seeking an oppor-

tunity to make an impact in a fi eld of growing academic and social interest. Across the 

diff erent sections, the book provides a variety of insights on theoretical, conceptual and 

methodological approaches that may be fruitfully applied to the emerging research fi eld 

on energy entrepreneurship. Given the many diff erent directions and approaches there is 

a need to provide a reference work in this fi eld. Each chapter off ers a carefully presented 

summary of its area and discusses future research needs for diff erent topics.

Part I, ‘The Role of Start- Up Firms in Energy Entrepreneurship’, addresses a perspec-

tive that is very popular in entrepreneurship research, namely the role of new fi rms in 

bringing about energy innovation. Three chapters are adopting this start- up perspective, 

each from its own unique angle.

Chapter 2 by Garnsey, Dee and Ford combines a theoretical approach with case 

studies to investigate some of the underlying fundamental questions of the relation-

ship between market failures, market dynamics, and entrepreneurial opportunities in 

environmental markets, including renewable energy technologies. They argue that while 

market failures can be seen as a starting point for sustainable entrepreneurial opportu-

nity (for example, Dean and McMullen, 2007), they can also create signifi cant barriers 

to entrepreneurial activity. The authors illustrate their theoretical considerations with 

empirical evidence from environmental ventures in the UK, and conclude that an evo-

lutionary economics perspective might be more powerful in explaining entrepreneurial 

innovation by environmental ventures than the neoclassical concept of market failure.
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Chapter 3 by Marcus, Anderson, Cohen and Sutcliff e provides yet another illustration 

for how reality may diff er from traditional models of innovation and entrepreneurship 

as a linear process from opportunity recognition to successful commercialization. Their 

contribution looks at a phenomenon they call ‘prolonged gestation’, referring to entre-

preneurial ventures for whom market success remains elusive long after being founded. 

They study this phenomenon in the context of energy entrepreneurial fi rms in Minnesota 

in the 1990s. Their longitudinal case study design allows them to answer some interest-

ing questions about what determines entrepreneurs’ sustained commitment to building 

companies in a new market, despite signifi cant challenges.

Chapter 4 by Dickel and Andree takes a learning perspective on entrepreneurship. 

They attempt to advance entrepreneurial learning theories by advocating a dynamic 

learning model, concluding that diff erent forms of learning (personal and codifi ed learn-

ing and knowledge integration) apply in diff erent stages of development of start- up 

fi rms. Their chapter is one of four in this book deriving their fi ndings from the vibrant 

German renewable energy market, and the only one that investigates the biogas sector.

The common thread of the three chapters in Part II, ‘International Energy 

Entrepreneurship’, is that they add a distinct geographical dimension to the debate and 

address some of the topical questions of how innovation and entrepreneurship occur 

in today’s globalized world. The fi rst two – Chapter 5 by Brachert and Hornych and 

Chapter 6 by Meersohn and Hansen – provide complementary perspectives on the same 

market, namely the emerging industry for solar power generation (photovoltaics, PV). 

Brachert and Hornych look at the German PV industry as an interesting case study for 

cluster formation in an industrialized country, and fi nd it a fruitful context to explore the 

concept of ‘windows of locational opportunity’ (WLO; Scott and Storper, 1987; Storper 

and Walker, 1989). Another highlight of their chapter is to investigate the role of social 

movements in laying the institutional foundations for entrepreneurial opportunities, a 

theme that is explored further in Part VI.

In the following chapter, Meersohn and Hansen take the reader’s attention from 

Germany further East – towards the rising sun, so to say – focusing on the phenomenal 

rise of Chinese challenger fi rms in the solar energy industry. They show how this case 

contrasts sharply with the well- established conventional theories of fi rm internationaliza-

tion, and propose theories of latecomer fi rms (Tolentino, 1993; Mathews, 2006; Buckley 

et al., 2007) as a fruitful alternative framework. Given the relatively short history of the 

phenomenon that they are studying, the authors successfully overcome data availability 

challenges by combining industry- wide data with three in- depth case studies of leading 

Chinese producers of solar panels.

Chapter 7 by Løvdal and Aspelund, takes the discussion of the previous two chapters 

on fi rm internationalization yet a step further by focusing on international new ventures 

(INVs), or ‘born globals’, in energy entrepreneurship. Based on a unique dataset of born 

globals in the off shore renewable energy sector (wave, tidal and off shore wind energy), 

the authors investigate a number of propositions on the founder, fi rm and context levels. 

Taken together, these propositions provide a highly interesting context for advancing 

our understanding of energy entrepreneurship in a globalized world. Similar to the previ-

ous chapter, the way the authors triangulate data from a variety of sources may provide 

some methodological inspiration to energy entrepreneurship scholars struggling with 

data availability issues.
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While many of the above chapters have focused on small fi rms, thereby arguably 

refl ecting a popular emphasis in entrepreneurship research in general, Part III, ‘Energy 

Entrepreneurship and Large Incumbent Firms’, looks explicitly at the other end of the 

spectrum. Chapter 8, by Schoettl and Lehmann- Ortega, reprises one of the popular 

themes of this book, namely solar photovoltaic (PV) technology as a particularly dis-

ruptive example of energy innovation, and asks how energy incumbents can overcome 

some of their legendary challenges in addressing radical innovation. The solution they 

are off ering is to take a closer look at possible business models for PV, of which some 

are more adequate for electric utilities to adopt than others. In particular, they fi nd it 

useful to deconstruct the PV value chain so as to identify those areas of the newly emerg-

ing industry that are competence enhancing rather than competence destroying from 

the incumbent’s perspective. As a conclusion, the authors identify a number of specifi c 

business models that allow incumbents to move from a perception of PV as a threat to 

their existing business to one of it being an opportunity to create future revenue streams.

Somewhat in contrast to the basically optimistic tone of Schoettl and Lehmann- 

Ortega’s contribution, Chapter 9 by Teppo and Wüstenhagen provides a more sobering 

perspective of innovation in large incumbent energy fi rms. Using the emergence and 

subsequent decline (‘sudden death’) of corporate venture capital funds in the European 

energy industry as a research context, their qualitative empirical research gives rich 

evidence of the challenges that incumbent fi rms face in trying to create a fertile ground 

for entrepreneurial activity, especially in the midst of a major technological transition. 

The authors point to diff erences in organizational culture between parent fi rms and their 

corporate venturing units as a possible factor to explain failure. On the methodological 

side, while somewhat unusual when compared to the plethora of research that focuses 

on success stories and factors, we believe that this chapter’s focus on cases of failure can 

provide energy entrepreneurship researchers with some inspiration to strive for a more 

balanced account of the possible outcomes of entrepreneurial activity.

Following up on Chapter 9’s introduction into the world of (corporate) venture 

capital, Part IV, ‘Financing Energy Entrepreneurship’, delves deeper with three chapters 

that nicely cover the full spectrum of entrepreneurial fi nance. Chapter 10 by Grichnik 

and Koropp starts the series at the earliest stage of the fi nancing cycle, namely the role 

of business angels in funding early- stage energy technology fi rms. By drawing on data 

from a panel study of German business angels, the authors portray energy as an area of 

great interest to business angels. They also show, however, that there continues to be a 

signifi cant gap between investors’ stated preferences for going into this sector and their 

actual behavior. The descriptive analysis by Grichnik and Koropp might provide an 

interesting starting point for future research that explores the causal mechanisms of how 

early- stage investors adapt to new opportunities in emerging industries, and the barriers 

they face in doing so.

In a variation of the optimistic versus pessimistic pair of chapters in the previous part, 

Kenney elaborates further on those barriers in Chapter 11, taking a skeptical point of 

view on venture capital investment in the energy sector. By contrasting some of the char-

acteristics of the venture capital model of fi nancing innovation with the realities of the 

green technology sector, the author identifi es a number of challenges that raise the ques-

tion whether that model is actually suitable for the context at all. The author underlines 

his argument with data about investment fl ows in green technology, which he shows to 
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be highly correlated with the volatile oil price, and qualitative data from venture capital-

ist interviews.

Chapter 12 by Loock rounds off  the discussion of fi nancing energy entrepreneurship 

by moving to stock markets as a means of providing expansion capital to innovative 

clean energy fi rms. He, too, uses the business model concept as a conceptual framework, 

and conducts an empirical analysis of how diff erent business models relate to the fi nan-

cial performance of growth fi rms in the wind and solar industries. While the author does 

not provide investors among our readership with a performance guarantee for imple-

menting his fi ndings, this is yet another example of a chapter that is of direct relevance 

for investment practitioners, although Loock acknowledges the crucial role of timing in 

interpreting his fi ndings. His analysis provides a number of interesting contributions to 

the business model literature, especially by linking diff erent business model confi gura-

tions to fi rm performance. From an energy perspective, the chapter provides an interest-

ing snapshot on where the two sectors (wind and solar) are located on their way to full 

maturity, with wind having a head start of a few years over solar.

Part V, ‘Commercializing Energy Innovation’, provides three diff erent perspectives 

on topics not neatly fi tting any of the other boxes, but highlighting fruitful avenues 

for exploring energy entrepreneurship. Chapter 13 by Pogutz, Russo and Migliavacca 

investigates the role of strategic alliances and networks in the commercialization of 

fuel cell technologies. They use social network analysis to visualize and explore the cen-

trality of diff erent organizations in the emerging fuel cell industry. A small number of 

North American fi rms are shown to be at the heart of the fuel cell innovation network, 

but – particularly telling about the specifi cs of the energy sector – their centrality is even 

topped by a government agency, namely the US Department of Energy. The authors 

outline several routes for further research, and it is obvious that the current energy tran-

sition off ers a variety of emerging energy technology sectors in which such analysis may 

be fruitfully applied beyond the case of fuel cells.

A diff erent perspective is introduced by Abold in Chapter 14, looking at market 

research challenges in the new energy market. His chapter reminds us that the customer 

actually matters in the energy industry, and provides some insights into the ways in which 

professional market research agencies help their customers make sense of the new energy 

realities. He highlights two areas in which the behavior of residential energy customers 

poses particular challenges to market research: understanding customer loyalty, and 

identifying promising target groups for energy innovation. He points out that energy has 

traditionally been a low- involvement product, so any attempts to market specifi c prod-

ucts have to be preceded by overcoming signifi cant inertia on behalf of the customers. 

Lifestyle typologies can be a promising way to address the second challenge, and provide 

for marketing effi  ciency. Another insight from this chapter is that conceptualizing the 

energy market as a single monolithic entity is not accurate; instead, energy innovators in 

small and large fi rms are faced with a complex set of markets ranging from electric utility 

services through oil and gas to building technologies and beyond. Carefully delineating 

their target market and investing in a proper understanding of customer needs should 

therefore be a priority for energy entrepreneurs, and this chapter provides two specifi c 

starting points for doing so.

Lovio, Mickwitz and Heiskanen off er yet another perspective in Chapter 15, and 

the common denominator with the previous chapter may be the observation of inertia. 
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Lovio et al. do not look at this on the level of individual customers, but instead change 

the level of analysis and explore path dependence in energy systems. They start out with 

the observation that energy systems are slow to change due to path dependence, but then 

take Garud and Karnøe’s (2001) idea of path creation and Schumpeter’s seminal work 

on creative destruction to ask whether and under what conditions energy systems change 

in the face of fundamental innovation. The authors illustrate their conceptual considera-

tions with empirical evidence from the Finnish energy system, and conclude by pointing 

to the importance of new institutions in path creation.

Institutions are also one of the central themes of Part VI, ‘Energy Entrepreneurship, 

Institutions and Public Policy’. Chapter 16 by Hart sets the stage with a look at how 

public policy shapes the market for new energy technologies. His research context is 

carefully chosen: among the portfolio of new energy technologies that have recently 

been the focus of entrepreneurial attention, the solar photovoltaic sector is probably 

one of the most aff ected by policy. Apart from Germany, Spain and Japan, the US is a 

particularly promising market for solar energy, and more than federal policy, it is state- 

level policy that has had most infl uence on renewable energy growth (or its absence) in 

the US. Hence the New Jersey market is a promising context to study the relationship 

between policy, entrepreneurship and the emergence of new markets. Like the Teppo 

and Wüstenhagen, and Kenney chapters, above, Hart’s contribution reminds us that 

energy entrepreneurship consists of more than just plain success stories, and that policy 

cannot only make, but also break markets. Fortunately, the New Jersey case shows that 

policy makers have learned their lessons from trial and error, and the market is about to 

be remade. The author also touches upon another popular theme of this book, which is 

the diff erential role of start- up fi rms and large incumbents in energy entrepreneurship, 

by discussing how partnerships between entrepreneurial new entrants and established 

utilities could help overcome some of the current market challenges.

From the clearly defi ned state- level policy setting of New Jersey, Chapter 17 by Aleluia 

and Leitão takes us back into the world of international entrepreneurship, but this 

time with a policy perspective. The authors investigate one of the instruments of global 

climate policy, the clean development mechanism (CDM), and how it is being applied 

in China. This chapter makes a number of contributions to entrepreneurship scholar-

ship: not only does it provide a handy overview of the full menu of international climate 

policies, but it also links those to the literature on international entrepreneurship and 

technology transfer. Finally, the chapter reiterates the theme of ‘making and breaking 

markets’ outlined by Hart in the previous chapter, by pointing out that the reality of 

policy making around energy and climate issues is anything but straightforward, and 

that the messy nature of those policy frameworks creates both opportunities and chal-

lenges to energy entrepreneurs.

If traditional policy is messy, then other institutions might take their role, some may 

argue. The fi nal chapter by Peretz and Acs (Chapter 18) can provide some insights 

into one such ‘other institution’. It focuses on the role of incentive prizes – which may 

be off ered by government agencies, but also by private foundations, universities or 

  businesses – on promoting energy innovation and entrepreneurship. The chapter reviews 

empirical evidence from a number of prizes in the US renewable energy and energy effi  -

ciency sector. Based on a careful review of the experience with such prizes, the chapter 

provides a compact summary of what works well and what does not work so well, hence 
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providing important implications for policy makers – or perhaps more precisely, insti-

tution makers. In addition to a healthy dose of hands- on advice for practitioners, the 

chapter also touches upon some of the more fundamental questions of entrepreneurship 

research, including the issue of entrepreneurial motivation, and points out that the pres-

tige associated with winning an incentive prize may be worth more than money.

4   PROMISING AVENUES FOR FURTHER RESEARCH ON 
ENERGY ENTREPRENEURSHIP

While we have done our best to put together an insightful collection of early research 

contributions on energy entrepreneurship, we believe that this can only be a starting 

point and the fi eld clearly deserves more scholarly attention in the future. Among the 

multitude of aspects touched upon in this book, we would like to specifi cally point out 

four main areas for further research.

First, we believe that the current transition from a fossil- fuel- based energy economy to 

a cleaner energy future creates a rare opportunity for entrepreneurship scholars to study 

the emergence of a new sector of entrepreneurial opportunity, perhaps similar to the rise 

of biotechnology entrepreneurship two or three decades ago. Because major industry 

transitions have tended to occur rather infrequently, today’s entrepreneurship scholars 

would be well served to seize this opportunity as it unfolds (as our predecessors seized 

the opportunity to examine in detail the transition from large-  to small- fi rm innovation 

20 years ago). Arguably, a large part of this research opportunity concerns aspects that 

could perhaps collectively be coined as ‘institutional’, in that the research questions tend 

to transcend the level of the fi rm. How do venture capitalists and other investors adapt 

to an emerging opportunity outside their ‘home turf’? How does entrepreneurial talent 

migrate from one industry to another? What role do behavioral factors and cognitive 

biases play in the strategic choices involved? How can evolutionary perspectives, such 

as concepts of path dependence and path creation, improve our understanding of these 

issues? How do entrepreneurs and policy makers collectively try to create appropriate 

institutional frameworks to support the transition? In our view these are all interest-

ing research questions and perspectives, for which the current nascent state of the ‘new 

energy economy’ provides a valuable window of opportunity for research.

Second, we think that there is more scope for specifi c research on entrepreneurial mar-

keting. The marketing–entrepreneurship interface tends to be a somewhat understudied 

area, and so is the marketing–energy interface. We admit that part of this assessment 

is a personal preference for a world in which customers matter over one where energy 

suppliers conceive of them as ‘ratepayers’, but ultimately for an entrepreneurial venture 

to survive, it needs to provide solutions that create value for its customers (and other 

stakeholders). And just as Bhidé (2006) argues that ‘venturesome consumption’ of its 

inhabitants can help the United States maintain a competitive advantage in times of 

globalization, our diagnosis is that unleashing the power of the consumer in the energy 

market can pave the way for renewable energy innovation, given widespread public pref-

erence for clean, low- cost energy sources. Creating great technologies is a crucial fi rst 

step; but, it is only a fi rst step. Therefore, further research on entrepreneurial marketing 

in the energy sector could focus on identifying unmet customer needs, and on marketing 
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strategies and business models to fulfi ll them. When it comes to marketing clean energy 

innovation, researchers will be faced with the twin challenge surrounding an analysis of 

customer preferences for (i) new and (ii) sustainability- related products. When it comes 

to new, innovative products, some of the established marketing research methods work 

less well because customers are inexperienced with the research object, and hence their 

preferences for certain product features, pricing schemes and so on may be undeveloped. 

When it comes to sustainability- related products, the issue of social desirability becomes 

a concern, for example when it comes to assessing willingness to pay for environmental 

features. Successfully addressing those challenges requires an adequate set of methods, 

such as focus groups (for example, Kaenzig and Wüstenhagen, 2008), conjoint experi-

ments, or test markets.

Third, even if this were not intentional, we realize that almost all of the chapters in this 

book interpreted energy entrepreneurship as entrepreneurial activities related to renew-

able energy technologies (or ‘cleantech’). We share the view that this is an area of par-

ticularly substantial opportunity, but it might also be worth exploring entrepreneurial 

activities and the development of new capabilities (or the absence of their development) 

in the existing energy business. Also, while many observers see particular potential in 

an increase of energy effi  ciency in areas such as industry, buildings and transportation, 

energy effi  ciency- related entrepreneurship has received relatively scant attention by 

scholars. So investigating how entrepreneurial solutions can improve the market diff u-

sion of energy- effi  cient technologies might be a rewarding research endeavor.

Fourth, we believe that a particular feature of energy entrepreneurship is the fact that 

it occurs in a heavily politicized industry. The chapters in this volume provide a starting 

point for investigating the policy–entrepreneurship interface, but more could be done. 

It is important to note that more than one area of policy making is of relevance here. 

First, energy entrepreneurs are entrepreneurs, and as such are likely to be infl uenced by 

general research, technology and innovation policies, as well as specifi c energy policies. 

Second, though, because energy is a cross- cutting issue, entrepreneurial activity in this 

area can also be supported or hindered by a whole set of other policy areas, including 

environmental, climate, agricultural, transportation and defense policy to name but a 

few. Energy entrepreneurs and their investors are well advised to specifi cally consider 

ways of managing these policy risks (Bürer and Wüstenhagen, 2008), or transform-

ing them into opportunities. This is probably an area where interdisciplinary research 

between entrepreneurship scholars and experts in political science looks particularly 

promising.

Fifth, energy systems are capital intensive and bound to substantial infrastructures. 

This will have implications for energy entrepreneurship, perhaps in a larger role of large 

corporations in bringing about the energy transition. Only two chapters in this volume 

explicitly address corporate venturing, but this is certainly an area for further investiga-

tion. Why do incumbent fi rms diff er in their approach to embracing the clean energy 

opportunity? What explains such diff erences both between subsectors of the energy 

industry and between countries? How should corporate venturing models be adapted to 

fi t the specifi c circumstances of the energy industry with its long lead times, capital inten-

sity and geopolitical considerations? And what can be learnt from studying the power 

relationships that have historically been associated with control over energy resources, 

and that might be threatened by energy entrepreneurs?
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Sixth and fi nally, while we have some geographical diversity by studying energy entre-

preneurship in North America, Europe and China in this book, there is scope for taking 

this theme to new geographical horizons. Energy entrepreneurs in developing countries, 

for example, may face specifi c opportunities (unmet demand for energy, no competition 

from existing grids) and challenges (fi nancing, political risk). Therefore, studying energy 

entrepreneurship (and its fi nancing, for example through microfi nance) in developing 

country contexts could generate new insights that could be transferred back North.

5 CONCLUSION

We started out in this introduction by pointing out the double excitement that energy 

entrepreneurship provides both as an area for scholarly investigation, and as a real- world 

phenomenon that combines tremendous market opportunities with a wider societal 

impetus. In our empirical work with energy entrepreneurs and investors, we felt that the 

sheer scale of the current energy transition, as well as the fact that entrepreneurial solu-

tions in this area provide entrepreneurs and investors with the opportunity of doing well 

while doing good, or being part of the solution to what some observers consider to be 

an existential threat to humankind, provides an exceptionally motivating environment. 

We came across people who had pursued outstanding professional careers in develop-

ing innovative new ringtones for mobile phones, marketing the latest hairspray to yet 

another consumer group, or were among the high potentials in their enterprise resource 

planning fi rm – and yet they felt at least equally satisfi ed, if not more, after giving their 

career a new spin and ending up participating in the energy transition. We hope that our 

readers share some of this positive energy, on either side of the real- world–academia 

nexus, or perhaps even both sides – an experience that the authors of this introduction 

have found to be particularly enriching.

REFERENCES

Acemoglu, D., S. Johnson and J.A. Robinson (2005), ‘The rise of Europe: Atlantic trade, institutional change 
and economic growth’, American Economic Review, 95 (3), 546–79.

Acs, Z.J. (2008), ‘Foundations of high impact entrepreneurship’, Foundations and Trends in Entrepreneurship, 
4 (6), 535–620.

Acs, Z.J. and C. Armington (2006), Entrepreneurship, Geography and American Economic Growth, Cambridge: 
Cambridge University Press.

Acs, Z.J., D.B. Audretsch, P. Braunerhjelm and B. Carlsson (2006), ‘The knowledge spillover theory of entre-
preneurship’, CESIS Electronic Working Paper Series.

Acs, Z.J., D.B. Audretsch and M.P. Feldman (1992), ‘Real eff ects of academic research: comment’, American 
Economic Review, 82 (1), 363–7.

Agarwal, R., D. Audretsch and M.B. Sarkar (2007), ‘The process of creative construction: knowledge spillo-
vers, entrepreneurship and economic growth’, Strategic Entrepreneurship Journal, 1 (2), 263–86.

Aghion, P., R. Blundell, R. Griffi  th, P. Howitt and S. Prantl (2006), ‘The eff ects of entry on incumbent innova-
tion and productivity’, NBER Working Paper 12027, National Bureau of Economic Research, Cambridge, 
MA.

Anderson, P. and M. Tushman (1990), ‘Technological discontinuities and dominant designs: a cyclical model 
of technological change’, Administrative Science Quarterly, 35 (4), 604–33.

Antras, P. and E. Helpman (2004), ‘Global sourcing’, Journal of Political Economy, 112 (3), 393–418.
Arrow, K. (1962), The Rate and Direction of Inventive Activity, Princeton, NJ: Princeton University Press.

M2553 - WUSTENHAGEN PRINT.indd   15M2553 - WUSTENHAGEN PRINT.indd   15 21/03/2011   11:5921/03/2011   11:59

Rolf Wüstenhagen and Robert Wuebker - 9780857931221
Downloaded from PubFactory at 05/24/2023 02:27:56PM

via free access



16  Handbook of research on energy entrepreneurship

Audretsch, David B. (2007), The Entrepreneurial Society, New York: Oxford University Press.
Audretsch, D.B., M.C. Keilbach and E.E. Lehmann (2006), Entrepreneurship and Economic Growth, Oxford: 

Oxford University Press.
Baldwin, W.L. and J.T. Scott (1987), Market Structure and Technological Change, New York: Harwood.
Barney, J. (1991), ‘Firm resources and sustained competitive advantage’, Journal of Management, 17 (1), 

99–120.
Bhidé, A. (2006), ‘Venturesome consumption, innovation and globalisation’, paper presented at the CESifo 

and Centre on Capitalism and Society conference, Venice, July 21–22, available at: http://www.cesifo.de/
link/vsi06_ep_bhide.pdf (accessed October 15, 2010).

Bresnahan, T., A. Gambardella and A. Saxenian (2001), ‘“Old economy” inputs for “new economy” outcomes: 
cluster formation in the new Silicon Valleys’, Industrial and Corporate Change, 10 (4), 835–60.

Breukers, S. and M. Wolsink (2007), ‘Wind power implementation in changing institutional landscapes: an 
international comparison’, Energy Policy, 35, 2737–50.

Buckley, P.J., Chengqi Wang and Jeremy Clegg (2007), ‘The impact of foreign ownership, local ownership and 
industry characteristics on spill- over benefi ts from foreign direct investment in China’, International Business 
Review, 16 (2), 142–58.

Bürer, M.J. and R. Wüstenhagen (2008), ‘Cleantech venture investors and energy policy risk: an exploratory 
analysis of regulatory risk management strategies’, in Wüstenhagen et al. (eds), pp. 290–309.

Bürer, M.J. and R. Wüstenhagen (2009), ‘Which renewable energy policy is a venture capitalist’s best friend? 
Empirical evidence from a survey of international cleantech investors’, Energy Policy, 37 (12), 4997–5006.

Cantwell, J. (1995), ‘The globalisation of technology: what remains of the product cycle model?’, Cambridge 
Journal of Economics, 19 (1), 155–74.

Carlsson, B. (2006), ‘Internationalization of innovation systems: a survey of the literature’, Research Policy, 
35, 55–67.

Carlsson, B., Z.J. Acs, D.B. Audretsch and P. Braunerhjelm (2007), ‘The knowledge fi lter, entrepreneur-
ship, and economic growth’, Jena Economic Research Paper 2007- 057, available at: http://ssrn.com/
abstract=1022922 (accessed October 15, 2010).

Casson, M. (2003), ‘Entrepreneurship, business culture and the theory of the fi rm’, in Z.J. Acs and D.B. Audretsch 
(eds), Handbook of Entrepreneurship Research, Boston, MA: Kluwer Academic Publishers, pp. 223–46.

Chanda, R. and N. Sreenivasan (2005), ‘India’s experience with skilled migration’, in C. Kuptsch and E.F. 
Pang (eds), Competing for Global Talent, Geneva, Switzerland: ILO International Institute for Labour 
Studies, pp. 215–56.

Chesbrough, H. (2002), ‘Making sense of corporate venture capital’, Harvard Business Review, 80 (3), 90–99.
Chesbrough, H. and C. Tucci (2004), ‘Corporate venture capital in the context of corporate innovation’, 

DRUID Summer Conference, Copenhagen, June 14–16.
Christensen, E., R. Wuebker and R. Wüstenhagen (2009), ‘Of acting principals and principal agents: goal 

incongruence in the venture capitalist–entrepreneur relationship’, International Journal of Entrepreneurship 
and Small Business, 7 (3), 367–88.

Cohen, B. and M.I. Winn (2007), ‘Market imperfections, opportunity and sustainable entrepreneurship’, 
Journal of Business Venturing, 22 (1), 29–49.

Cohen, W.M. and R.C. Levin (1989), ‘Empirical studies of innovation and market structure’, in R. Schmalensee 
and R.D. Willig (eds), Handbook of Industrial Organization, New York: North- Holland.

De Clercq, D., V. Fried, O. Lehtonen and H. Sapienza (2006). ‘An entrepreneur’s guide to the venture capital 
galaxy’, Academy of Management Perspectives, 20 (3), 90–112.

Dean, T.J. and J.S. McMullen (2007), ‘Toward a theory of sustainable entrepreneurship: reducing environmen-
tal degradation through entrepreneurial action’, Journal of Business Venturing, 22 (1), 50–76.

Dosi, G. (1988), ‘Sources, procedures, and microeconomic eff ects of innovation’, Journal of Economic 
Literature, 26 (3), 1120–71.

Dushnitsky, G. and M.J. Lenox (2005), ‘When do incumbents learn from entrepreneurial ventures? Corporate 
venture capital and investing fi rm innovation rates’, Research Policy, 34 (5), 615–39.

Dushnitsky, G. and M. Lenox (2006), ‘When does corporate venture investment create fi rm value?’, Journal of 
Business Venturing, 21 (6), 753–72.

Dushnitsky, G. and J.M. Shaver (2009), ‘Limitations to inter- organizational knowledge acquisition: the 
paradox of corporate venture capital’, Strategic Management Journal, 30 (10), 1045–64.

Engardio, P. and B. Einhorn (2005), ‘Outsourcing innovation’, Business Week, 21 March, 84–94.
Ernst, D. (2002), ‘Global production networks and the changing geography of innovation systems: implica-

tions for developing countries’, Economics of Innovation and New Technology, 11 (6), 497–523.
Ernst, D. (2005), ‘Complexity and internationalization of innovation: why is chip design moving to China?’, 

International Journal of Innovation Management, 9 (1), 47–73.
Florida, R. (2005), The Flight of the Creative Class: The New Global Competition for Talent, English edn, 

London: Harper Collins Business.

M2553 - WUSTENHAGEN PRINT.indd   16M2553 - WUSTENHAGEN PRINT.indd   16 21/03/2011   11:5921/03/2011   11:59

Rolf Wüstenhagen and Robert Wuebker - 9780857931221
Downloaded from PubFactory at 05/24/2023 02:27:56PM

via free access



An introduction to energy entrepreneurship research   17

Friedman, T. (2008), ‘Flush with energy’, New York Times, August 10, p. WK11.
Galbraith, J.K. (1956), American Capitalism, Boston, MA: Houghton Miffl  in.
Garud, R and P. Karnøe (eds) (2001), Path Dependence and Creation, London: Lawrence Earlbaum.
Garud, R. and P. Karnøe (2003), ‘Bricolage versus breakthrough: distributed and embedded agency in technol-

ogy entrepreneurship’, Research Policy, 32, 277–300.
Gompers, P. and J. Lerner (2004), The Venture Capital Cycle, 2nd edn, Cambridge, MA: MIT Press.
Hart, S.L. (1995), ‘A natural- resource- based view of the fi rm’, Academy of Management Review, 20 (4), 986–1014.
Hart, S.L. and M.B. Milstein (1999), ‘Global sustainability and the creative destruction of industries’, Sloan 

Management Review, 41 (1), 23–33.
Hart, S.L. and S. Sharma (2004), ‘Engaging fringe stakeholders for competitive imagination’, Academy of 

Management Executive, 18 (1), 7–18.
Hellmann, T. (2002), ‘A theory of strategic venture investing’, Journal of Financial Economics, 64 (2), 285–314.
Hobijn, B. and B. Jovanovic (2001), ‘The information technology revolution and the stock market: preliminary 

evidence’, American Economic Review, 91, 1203–20.
Hochberg, Y.V., A. Ljungqvist and Y. Lu (2007), ‘Whom you know matters: venture capital networks and 

investment performance’, Journal of Finance, 62 (1), 251–301.
Hockerts, K. and R. Wüstenhagen (2010), ‘Greening Goliaths versus emerging Davids – theorizing about the 

role of incumbents and new entrants in sustainable entrepreneurship’, Journal of Business Venturing, 25 (5), 
481–92.

Howells, J. (1999), ‘The location and organization of research and development: new horizons’, Research 
Policy, 19 (2), 133–46.

Ivanov, V. and R. Masulis (2007), ‘Corporate venture capital, strategic alliances, and the governance of newly 
public fi rms’, University of Kansas Working Paper.

Jacobsson S. and V. Lauber (2006), ‘The politics and policy of energy system transformation: explaining the 
German diff usion of renewable energy technology’, Energy Policy, 34, 256–76.

Jaff e, A.B. (1989), ‘Real eff ects of academic research’, American Economic Review, 79 (5), 957–70.
Jovanovic, B. (2001), ‘Fitness and age: review of Carroll and Hannan’s Demography of Corporations and 

Industries’, Journal of Economic Literature, 39, 105–19.
Jovanovic, B. and S. Lash (1989), ‘Entry, exit, and diff usion with learning by doing’, American Economic 

Review, 79 (4), 690–99.
Kaenzig, J. and R. Wüstenhagen (2008), ‘Understanding the green energy consumer: evidence from Swiss 

homeowners’, Marketing Review St. Gallen, 4- 2008, 12–16.
Lee, S.Y., R. Florida and Z.J. Acs (2004), ‘Creativity and entrepreneurship: a regional analysis of new fi rm 

formation’, Regional Studies, 38 (8), 879–91.
Lewin, A.Y., S. Massini and C. Peeters (2009), ‘Why are companies off shoring innovation? The emerging 

global race for talent’, Journal of International Business Studies, 40, 901–25.
Lieberthal, K. and G. Lieberthal (2003), ‘China tomorrow: the great transition’, Harvard Business Review, 

October, 70–81.
Lipp, J. (2007), ‘Lessons for eff ective renewable electricity policy from Denmark, Germany and the United 

Kingdom’, Energy Policy, 35, 5481–95.
Manning, S., S. Massini and A. Lewin (2008), ‘A dynamic perspective on next- generation outsourcing: the 

global sourcing of science and engineering talent’, Academy of Management Perspectives, 22 (3), 35–54.
Mathews, John A. (2006), ‘Dragon multinationals: new players in the 21st century globalization’, Asia Pacifi c 

Journal of Management, 23, 5–27.
Mitchell, C., D. Bauknecht and P.M. Connor (2006), ‘Eff ectiveness through risk reduction: a comparison 

of the renewable obligation in England and Wales and the feed- in system in Germany’, Energy Policy, 34, 
297–305.

Monllor, J. and S. Attaran (2008), ‘Opportunity recognition of social entrepreneurs: an application of the 
creativity model’, International Journal of Entrepreneurship and Small Business, 6 (1), 54–67.

Moore, B. and R. Wüstenhagen (2004), ‘Innovative and sustainable energy technologies: the role of venture 
capital’, Business Strategy and the Environment, 13, 235–45.

Nelson, R.R. and S. Winter (1982), An Evolutionary Theory of Economic Change, Cambridge, MA: Belknap 
Press.

O’Rourke, A. and N. Parker (2006), ‘The Cleantech Venture Capital Report 2006’, Cleantech Venture 
Network LLC, Toronto.

Petty, J. and M. Gruber (2011), ‘In pursuit of the real deal: A longitudinal study of VC decision making’, 
Journal of Business Venturing, 26 (2), 172–88.

Porter, M.E. (1981), ‘The contributions of industrial organization to strategic management: a promise begin-
ning to be realized’, Academy of Management Review, 6 (4), 609–20.

Pulczynski, J. (1991), ‘Interorganisationales Innovationsmanagement. Eine kritische Analyse des 
Forschungsprojektes GROWIAN’, Kiel.

M2553 - WUSTENHAGEN PRINT.indd   17M2553 - WUSTENHAGEN PRINT.indd   17 21/03/2011   11:5921/03/2011   11:59

Rolf Wüstenhagen and Robert Wuebker - 9780857931221
Downloaded from PubFactory at 05/24/2023 02:27:56PM

via free access



18  Handbook of research on energy entrepreneurship

Reddy, P. (1997), ‘New trends in globalization of corporate R&D and implications for innovation capability 
in host countries: a survey from India’, World Development, 25 (11), 1821–37.

Sahlman, W. (1990), ‘The structure and governance of venture capital organizations’, Journal of Financial 
Economics, 27, 473–521.

Saxenian, A. (2002), ‘Silicon Valley’s new immigrant entrepreneurs’, Economic Development Quarterly, 16 (1), 
20–32.

Saxenian, A. (2006), The New Argonauts: Regional Advantage in a Global Economy, Cambridge, MA: Harvard 
University Press.

Schramm, C.J. (2006), The Entrepreneurial Imperative, New York: Collins.
Schumpeter, J.A. (1939), Business Cycles. A Theoretical, Historical, and Statistical Analysis of the Capitalist 

Process, New York: Harper.
Schumpeter, J.A. (1942), Capitalism, Socialism, Democracy, New York: Harper.
Scott, A.J. and M. Storper (1987), ‘High technology industry and regional development: a theoretical critique 

and reconstruction’, International Social Science Journal, 112, 215–32.
Servan- Schreiber, J.J. (1968), The American Challenge, New York: Atheneum.
Shane, S. (2008), The Illusions of Entrepreneurship, New Haven, CT: Yale University Press.
Shane, S. and T. Stuart (2002), ‘Organizational endowments and the performance of university start- ups’, 

Management Science, 48 (1), 154–70.
Shane, S. and S. Venkataraman (2000), ‘The promise of entrepreneurship as a fi eld of research’, Academy of 

Management Review, 25 (1), 217–26.
Storper, M. and R. Walker (1989), The Capitalist Imperative: Territory, Technology, and Industrial Growth, 

Oxford and Cambridge, MA: Basil Blackwell.
Teece, D., G. Pisano and A. Shuen (1997), ‘Dynamic capabilities and strategic management’, Journal of 

Strategic Management, 18 (7), 509–33.
Toke, D., S. Breukers and M. Wolsink (2008), ‘Wind power deployment outcomes: how can we account for the 

diff erences?’, Renewable and Sustainable Energy Reviews, 12, 1129–47.
Tolentino, Paz Estrella (1993), Technological Innovation and Third World Multinationals, London: Routledge, 

pp. 61–85.
Tripsas, M. (1997), ‘Unraveling the process of creative destruction: complementary assets and incumbent sur-

vival in the typesetter industry’, Strategic Management Journal, 18, 119–42.
Wüstenhagen, R. and M. Bilharz (2006), ‘Green energy market development in Germany: eff ective public 

policy and emerging customer demand’, Energy Policy, 34, 1681–96.
Wüstenhagen, R. and T. Teppo (2006), ‘Do venture capitalists really invest in good industries? Risk- return 

perceptions and path dependence in the emerging European energy VC market’, International Journal of 
Technology Management, 34 (1/2), 63–87.

Wüstenhagen, R., J. Hamschmidt, S. Sharma and M. Starik (eds) (2008), Sustainable Innovation and 
Entrepreneurship, Cheltenham, UK and Northampton, MA, USA: Edward Elgar.

Zakaria, F. (2008), The Post- American World, New York: W.W. Norton.
Zhou, P. and L. Leydesdorff  (2006), ‘The emergence of China as a leading nation in science’, Research Policy, 

35 (1), 83–104.
Zweig, D. (2005), ‘Learning to compete: China’s eff orts to encourage a “reverse brain drain”’, in C. Kuptsch 

and E.F. Pang (eds), Competing for Global Talent, Geneva: ILO, International Institute for Labour Studies, 
pp. 187–214.

M2553 - WUSTENHAGEN PRINT.indd   18M2553 - WUSTENHAGEN PRINT.indd   18 21/03/2011   11:5921/03/2011   11:59

Rolf Wüstenhagen and Robert Wuebker - 9780857931221
Downloaded from PubFactory at 05/24/2023 02:27:56PM

via free access


