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Abstract

Many factors have emerged for change towatdaner and more effient technologies and
services: climate change, incsagy oil demands, and rising Ing standards in many parts of
the world are putting an ever-increasing stramthe environment. Recently, these drivers
have fueled the formation of a clean enevgnture capital market where both independent
venture capitalists (VCs) and corporate venttagitalists (CVCs) have invested in clean
energy start-ups. Financing of clean energy mackedtion is the focus of this dissertation.
The dissertation contributes to several bodieg@flture in the area of entrepreneurship, new
industry creation, corporate venturing, and ueatcapital research. The dissertation uses a
grounded theory approach. The study is guidedhbge data collectioapproaches with an
emphasis on the first two. First, interviewdtwiEuropean and North American VC and CVC
firms that have invested in the clean energyt@ewere carried out. Second, a clean energy
venture financing survey that consisted mfalitative, essay-format questions and some
quantitative questions was carried out. Thirdemews with clean energy stakeholders were
carried out in order to gain a better understanding of the emerging sector.

The research results consist of three mainiriigel First, the research results suggest that
clean energy ventures face the following éhreain entrepreneurial challenges: financing,
market education, and growth managementuther study of three clean energy industry
categories revealed additional challenges W#aated according to the industry development
stage. Second, the results demonstrate that, dreemture capitalist perspective, clean energy
venture risk characteristics can be dividedo two groups: generally recognized risk
characteristics and cognitive risk charactersst The identified generally recognized risk
characteristics were market demand and adaptation, incompatibility with the VC model,
technology, regulatory control, and exits. Tio&ir cognitive risk factors were investment
outcome history, VC risk preferences, invesht domain familiarity, and venture framing.
Third, the study developed a mbdbaowing that parent firm ganizational culture affects the
performance of a CVC fund. The effect of thiganizational culture is moderated by risk-
taking practices in the parentrfi's decision-making processié the parent firm’s skills in
managing, measuring, and compensating fund success.

The main contribution of this dissertation isidentifying theoretical models that explain the
clean energy venture entrepreneurial challenges VCs view clean energy ventures from a
risk perspective, and how the organizationalwreltof a firm affects its CVC activity. The
findings of the study suggest several managémnalications to policy makers, corporations
planning to launch CVC fund activities, ventuwrapitalists, and clean energy ventures. The
findings and limitations of the study suggest salvavenues for future research. First of all,
the developed models and propositions shouldjlentitatively tested and further refined.
Furthermore, the effect of the parent fismorganizational culture on the CVC fund
performance warrants further investigationefprably in some other than clean energy
context. In addition, future research abutxplore the two other clean energy venture
entrepreneurial challenges, growth managenaat market educationn more detail. The
role of institutions and energy policy in tifiermation of clean energy markets, especially
from the perspective of clean energy venturasiavestors, would also be worth exploring in
future research.



Tiivistelma

Markkina-ajurit puhtaan teknologian kysynnétleat voimistumassa. llmastonmuutos, 0ljyn
kysynnan kasvu sek& elinolojen koleeninen siirtymatalouksissa kuormittavat
ymparisttamme yh&a kiihtyvdan tahtinNama markkina-ajurit on huomattu myo6s
padomasijoittajien keskuudessa. Seka itsendisé&tsijoitusyhtiot ettd teollisuusyritysten

riskisijoitusrahastot ovat viime vuosien aikaal&aneet sijoittaa puhtaan energiateknologian
parissa tydskenteleviin pienyrityksiin. ma vaitdskirjatutkimus keskittyy puhtaan

energiateknologian pienyritysten rahoitukseerityisesti padomasijoitusten nakoékulmasta.
Vaitoskirjan luo uutta tietoa eslla alueella mukaanlukien yrittajyys, uusien toimialojen
synty, uuden liiketoiminnan luominenwyrityksissa seka padomasijoittaminen.

Vaitoskirjatyd kayttdd nk. grounded theoryutkimusmenetelmé&d. Tutkimuksessa keréattiin
tietoa kayttden seuraavaa kolmea [|&vesdtapaa: Eurooppalaisten ja Pohjois-
Amerikkalaisten  puhtaaseen energiatekn@agi sijoittaneiden paaomasijoittajien
tutkimushaastattelut, globaali kyselytutkis kohdistuen puhtaan energiateknologian
yrityksiin seka haastattelpuhtaan energiateknologian sidosryhmien parissa.

Tutkimuksen tulokset koostuvat kolmesta paatsdsita. Ensiksi, tutkimustulokset osoittavat,
ettd alkuvaiheessa olevien puhtaan energiategran yritysten haasteet koostuvat pddasiassa
seuraavasta kolmesta aihealueesta: kgdp toiminnan rahoitus, kohdemarkkinan
kouluttaminen seka yrityksen &aun hallinta. Lahempi tarkastelu osoitti, etta yritysten
haasteet eroavat kyseessa olevan energidtekan kehitysvaiheesta riippuen. Toiseksi,
tutkimusten tulosten perusteella voidaan osajtittéa padaomasijoittajien riskikartta puhtaan
energiateknologian yritysten suhteen voidaangaéahteen osaan: yleisesti tiedossa oleviin ja
tunnustettaviin riskitekijoihin sek& kognitiivisii riskitekijoihin. Yleisesti tunnustettavia
riskitekijoitd olivat markkinan synty jasopeutuminen, yrityksen yhteensopimattomuus
risksijoitusmallin  kanssa, teknologia, laiaséintd sek& sijoituksista irtautuminen.
Kognitiivisia riskitekijoitd olivat aiemmin f&tyjen sijoitusten menestys, riskisijoittajan
riskihakuisuus, sijoituskohteen toimialan tuntemseka yrityksen liikeidean esitystapa.
Kolmanneksi, tutkimusten tulosten perustgekehitettin malli joka kuvaa emoyrityksen
organisaatiokulttuurin ~ vaikutusta  yrityds  hallinnoiman  paaomasijoitusrahaston
toimintakykyyn. Mallin mukaan organisaatiokultirin vaikutusta voi vahentaa emoyrityksen
kayttama paatoksentekomallseka emoyrityksen kyky ohtaa, mitata ja palkita
paaomasijoitusrahaston menestysta.

Vaitoskirjatutkimus loi uuttateoreettisesta tietoa puhtaamnergiateknologian yritysten
haasteista, paaomasijoitea) riskikartasta  kyseisten  yritysten  suhteen  seka
organisaatiokulttuurin  vaikutuksesta yritghks paaomasijoitusrahaston menestykseen.
Vaitoskirjan tuloksia voidaan soveltaa seka yhteiskurllisessa péaatbksenteossa
ymparistdhallinnon alalla sek&linkeinoelaméssa paaomasijajien ja puhtaan teknologian
yritysen keskuudessa. Jatkotutkimusaiheiksi &ftdtaan kehitettyjen teoreettisten mallien
kvantitatiivista testausta k& kehitetyn organisaatioktiurimallin testausta muilla
toimialoilla. Taman lisdksi kohdemarkkinan Kettamisen ja yrityksen kasvun hallinnan
haasteita aloittelevissa puhtaan ersteginologian yrityksissa tulisi tutkia.
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1. Introduction

We are investing in environmentally cleaner technology because we believe
it will increase our revenue, our value and our profits... Not because it is
trendy or moral, but because it will accelerate our growth and make us
mor e competitive.

-- Jeff Immelt, CEO of General Electric

For far-sighted companies, the environment may turn out to be the biggest
opportunity for enterprise and invention the industrial world has ever seen.

-- The Economist

1.1. Background

Many factors are emerging for change towasl#smner and more efficient technologies and
services: climate change, incsgay oil demands, and rising Ing standards in many parts of
the world that are putting an ever-increasimgiston the environment. Russo (2003) argues
that there are strong social and institutioelements to the push towards greening. These
elements create opportunities for innovative epreneurial firms and require existing firms
to adapt to a changing business environment. iRigcehese factors have led to the formation
of a clean technology (“cleantech”) venturegital market where both independent venture
capitalists (VCs) and corporate venture capmtal(CVCs) have invested in cleantech start-
ups. The most prominent area of investmiess been the energy sector, as approximately
40% of all cleantech VC invesents have gone to clean emetechnologies (Parker 2005).

Financing of clean energy market creatis the focus of this dissertation.

New venture creation, entrepreneurship, venboaggtal, and external corporate venturing in
the form of corporate venture capital harexeived significant attention from academic
researchers during the past decade. This disiseria motivated by theereasons. First, most

of the studies have concentratenl industries that have expenced a “venture capital glut,”
such as Internet and communications technotogienturing in the area of clean energy has
received scant attention from academic reseaschalthough other press, such as business
periodicals, has noted the emerging cleantauth clean energy market on several occasions
(Henig 2003, De Callejon 2005, Parker 20B8&)dencio 2005, Cauchi 2004, Liebreich 2005,
Sheahan 2004, Copeland 2005, Higginboth2005, LaRuffa 2004, Weeks 2004, Wilson



2003, Gunderson et al. 2003, Abrams 200sdrg 2002, Frankel 200Gtone 2003, Harvey
2005, and Rivlin 2005). Second, technologichbnge and industry creation literature has
largely ignored new business creation adaptation to environmental and social
sustainability-induced changestime business environment. Recently, it has been noted that,
for example, climate change poses stratadjiemmas for companies across a range of
industries, affecting those that produce fodsitls, depend on fossil fuels directly or

indirectly, and those interested in dey@im new opportunities (Kolk et al. 2004).

Third, most existing literate regarding market creation for environmental technologies,
referred to in this study as the cleantecbt@e has focused on the policy perspective and
effectiveness of governmental regulation. Howewolk et al. (2005) argue that dramatic
change has taken place in the policy andtesgsa debate on climate change. Instead of
focusing solely on political and non-markstrategies, a range of market responses is
emerging to address global warming and otida of emissions through product and process
innovations. Only a small body of literature dgithat analyzes business creation in the
emerging market of clean energy. One can ethat our knowledge of clean energy venture
entrepreneurial challenges, the role of atév equity fueling the clean energy industry
formation, and the entrepreneurial activitiesiofiustry incumbents is very limited. This
dissertation aims to expand the knowledge bafselean energy venture entrepreneurial
challenges and financing. The dissertation isesry-building study, which utilizes previous
research and empirical data to build modaisl propositions that can be used in further

research of the clean energy market and the cleantech market in general.

1.2. Research Questions and Contributions

We have limited knowledge on clean energyusiry emergence and how investors view the
market. Also, we have little coherent thedmat would explain clean energy entrepreneurial
challenges, especially in the area of ventunarfcing. This dissertatn addresses the gap in
our understanding by developing a venture ritiag perspective of clean energy industry
emergence. Venture financingtise key element for clean eggrentrepreneurial ventures, as
in all industrial areas where acquiring fundimgyy either “make or break” the venture. By
studying the relationship between investorsl atlean energy entrepreneurial firms, the
dissertation illuminates the entrepreneurcallenges that clean energy firms and the
emerging clean energy market are facing. Tiesatiation addresses the following research

guestion:



In the clean energy market, what epireneurial challenges do clean energy
ventures face, and what role do ventoapitalists and large firms play in

the development of the clean energy market?

To contribute to answering the wider reseagclestion presented above, three more precise
sub-questions are developed that are direcitiressed in this dissertation. The first question
aims at describing the entrepreneurial clmgjés clean energy ventures face in order to

provide a comprehensive description. The first question to be addressed is:

1. What entrepreneurial challenges @dean energy ventures face and how
do these challenges vary between theettioment stages of different clean

energy industry categories?

To answer this first question, this dissedgatdevelops a framework of clean energy venture
entrepreneurial challenges. The framewadsk extended by analyzing entrepreneurial
challenges specific to clean energy venturesaipeg in three different clean energy industry

categories, where each categorinia different development stage.

The second question concerns the role of VGs@ation of the clean energy market. Venture
capitalists have been shownlte indicative for inovation and emergencé a new sector for
two reasons. First, in the past decades, raéwd the new emergingechnological sectors,
such as biotechnology and Intetrand telecommunications segthave been financed, in
large part, by venture capital investment i tbarly stages of the sector development.
Second, venture capital has been showrhawee a strong positive impact on innovation
(Gompers et al. 2001, and Kortum et al. 206@y. example, Gompers et al. estimate that, on
average, a dollar of venture capital appearsidee three to four times more potential in
stimulating patenting, and thus spurring innox&atnew activity, than a dollar of corporate

R&D. The dissertation is guided by the second question:

2. How do the decision-making behavad possible cognitive biases of a

VC contribute to a clean energy verg’s chances of raising capital?

The third sub-question studies the role of éafigms in creation of the clean energy market,
concentrating on a special vehicle of exterc@porate venturing, namely corporate venture
capital. This dissertation argues that analyzivgparent firm’s organizational culture brings
new perspectives to understanding the peréorce of a corporate venture capital fund.

Corporate venture capital literature has showmpa@te venture capital funds to be volatile



(Gompers et al. 2001) and varying in succeyk€S 1986, Siegel et al. 1988, Gompers et al.
1998, and Chesbrough 2000). Learning capabilitgil(R000) has been referred to as one of
the factors determining CVC fund performancHedences. However, the role of the parent
firm’s organizational culture on CVC fund pemnfieance has remained unexplored. The third

guestion addressed is:

3. How does the parent firm’s orgartibaal culture affect the performance
of a corporate venture capital fund antlat are the implications to clean

energy market creation?

By answering to these three research questibesdissertation contributes to several bodies
of literature. First, this dissertation cdbutes to our understanding of clean energy
entrepreneurship and the entrepreneurialll@hges clean energy ventures face. Second,
providing a model of clean energy venture ridkaracteristics by taking into account the
venture capitalist cognitive biases contributesthe venture capital literature by linking
behavioral economics literature with the veateapitalist decision-making process. Finally,
the dissertation advances our understanding efroke of large corporations in creating the
clean energy market and highlights how the pafiem’s organizational culture affects CVC

fund performance.

1.3. Scope and Limitations

This dissertation focuses on entrepreneuriallehges of clean energy ventures and the role
investors and large firms play in the devel@mmof the clean energy market. The scope of

the dissertation is limited along bottetretical and empirical dimensions.

The theoretical scope is limited to clean gyemarket development. From the investor’s
side, the scope is venture capital firms magkiequity or equitythked investments in

privately held clean energy ventures. Thenture capital firms may be independently
managed, government-backed, or backed byrpocation. The investment scope excludes

buyouts, consolidations, mezzanines, or other forms of private equity.

The empirical data of venture capital firmdimited to Europe and North America. On clean
energy ventures, the data are dominated bpfgan and North American ventures, although

some Asian and South American venturesiacluded in the empirical data set.



1.4. Methodology

The dissertation uses a grounded theory appr@@thuss et al. 1998, Corbin et al. 1990,
Creswell 1998 and 2003, and Ryan et al. 2008 study is guided by three data collection
approaches with an emphasis on the first tiost, interviews with European and North
American VC and CVC firms that have investadhe clean energy sector were carried out.
Second, a clean energy venture financing suthay consisted of qualitative, essay-format
guestions and some quantitative questions waried out. The survey collected data from
clean energy ventures less than 10 yearsag¥. Third, interviews with clean energy
stakeholders, media search, and attendancerdérences in the clean energy and cleantech

area were carried out in order to gaibedter understanding of the emerging sector.

The use of multiple data collection approackesms justified, as the goal of the study is
theory building rather than testing or expargdexisting theory. Grounded theory approach
was chosen for the following reasons. Fict¢antech and clean energy market emergence and
the financing of clean energy ventures has wetkscant attention in the literature. Second,
little coherent theory exists that would exipl the biggest entrepreneurial challenges clean
energy ventures face and the risk charactesistf clean energy ventures from the VC
perspective, and especially the characterigfigs to possible cognitive biases. Third, the
cognitive side of VC decision-making has receiueglifficient attention in the literature and
little theory building exists on this matt@eparting from the tradition of the early-grounded
theory methods (Glaser et al. 1967), this e@litedion also utilizes links to existing theory.
First, an extensive literature review ofethies that have guided the thinking and
argumentation of the researcher is providedthe theory building chapters, literature is

consulted to refine findings from the empirical data.

1.5. Structure of the Dissertation

The structure of the dissertation is shownHigure 1. Chapter 2 provides the central
definitions. Chapter 3 presents a literature revaéwrevious research relevant to the research
guestions the dissertation addresses: imguemergence, entrepreneurial challenges,
incumbents and technological change, finagcof industry creation, and decision-making
behavior in risky situations. The theory reviénghlights the findings of previous research
and points out issues that have previously geored and that are addressed in the empirical

part of the dissertation. Chapter 4 introducesrésearch methodology and process. Chapter 5



provides an introduction to the research contéxhe dissertation, the clean energy market,
including discussion of the industry driversdanverview of venture capital investment

activity in the sector.

/ Theory Building \

B ./

Figure1 Structure of the dissertation

Theory building of the dissertation takes placethree steps. First, chapter 6 develops a

framework of clean energy venture entreprei@whallenges based on the empirical data



gathered from the clean energgnture financing survey. @pter 7 introduces a model of
clean energy venture risk characteristics byn@gkinto account the venture capitalist cognitive
biases on clean energy entrepreneurial ventueapter 8 develops a model that aims to
explain the effect of the parefitm’s organizational culture othhe performance of a corporate
venture capital fund. The empirical data preésdrin chapters 7 and 8 are based on VC and

CVC interviews and data from the clean energy venture financing survey.

In chapter 9, conclusions from the dissertattwa presented. The theoretical contributions
and managerial implications are outlined. Hipaimitations of tre study and avenues of

further research are presented.



2. Definitions

Several terms used in this digs¢ion require a clear definitioto ensure that the theory
building is not only grounded in empirical ddtat can be used to extend existing knowledge.
Eight definitions will be introduced in this apter: cleantech, clean energy, entrepreneurial
challenge, venture capital, corporate ventiapital fund performance, organizational culture,

venture risk characteristic, anmlustry development stage.

2.1. Cleantech

In this dissertation, cleantech is used tomrédetechnologies that optimize the use of natural
resources while reducing ecological impactd arcreasing economic value. Cleantech, as a
term, is not specific to any particular industoyt it is a broader concept that can be applied
to various industries (Parker 2005). Accoglito Cleantech Venture Network (CVN), these
industries can include agriculture, buildingaterials, energy, household appliances,
pharmaceuticals, semiconductors, transportatiord water treatment (Parker). Burtis et al.

(2004) have defined eleven cleantech indusategories, as shown in List 1.

List 1 Cleantech Industry Categories

Advanced materials and nanotechnology

Agriculture and nutrition

Air quality
Consumer products
Enabling technologies and services

Energy generation, storage, and infrastructure

Environmental information technology

Manufacturing / Industrial technologies

Materials recovery and recycling

Transportation and logistics

Waste and water purification and management

According to Russo (2003), the common chargstie of firms operating in a sustainable
industry, such as cleantech industry, is thiay represent a transformational form of

entrepreneurial activity that has a trajectory towards sustainability.



2.2. Clean Energy

In this dissertation, clean energy ventures @efined as providing energy technologies and
services that reduce environmental impactssaogally acceptable, and can be economically
competitive (Moore 2004). Clean energy technasegand services can be divided into four
main clusters: renewable energy, distribuégtbrgy systems, natural gas, and demand-side
energy efficiency (Pfeuti 2002). Clean enenggntures contain environmental, social, and
economic factors. Economic factors consist oftcgavings by limiting consumer costs of
energy and by providing energy services faremmic growth. Environmental factors in clean
energy ventures are related to the energyplsusource used that may contribute to air
pollution, greenhouse gases,aiher impacts on ecosystems. Sbdactors in clean energy

ventures consist of the security of supply aspects.

2.3. Entrepreneurial Challenge

Entrepreneurship studies focus on start-ugh growth activities, recognizing the importance
of such resources as money, people, aridrimation that must becquired to launch a
venture (Brush et al. 2001). In this dissertatitwe, term entrepreneurial challenge refers to a
particular management taskathemerges during the venture development. Entrepreneurial
challenges are confronted in identifyingattracting, combining, and transforming
technological, financial, informationahuman, and other resources during the venture
development process. Brush et al. have ssggl some example prescriptions for meeting
entrepreneurial challenges: seeking advice feometwork of contacts, assessing decision
characteristics of equity providers, deleggtiresponsibilities, developing controls, and

setting policies.

2.4. Venture Capital

Venture capital refers, in this study, to @sofessional equity co-invested with the
entrepreneur to fund an early-stage (seetlsdart-up) or expansion venture (EVCA 2005). A
venture capitalist is the manager of a pevaguity fund who has responsibility for the
management of the fund’s investment in a paldicportfolio company. The venture capitalist
brings in capital, domain knowledge, businessitacts, brand equity, and strategic advice
(EVCA). Private equity provides equity capita enterprises not qued on a stock market

and can be used to develop new products tachnologies, to expand working capital, to

make acquisitions, or to strengthen a compaiglance sheet (EVCA). Venture capital is a



subset of private equity and refers touiy investments maddor the launch, early

development, or expansion of a business.

2.5. Corporate Venture Capital Fund Performance

In this dissertation, corporate venture cap{tal/C) is defined as investment of corporate
funds directly in external start-up compes) (Chesbrough 2002). The definition excludes
investments made through an external fund medéay a third party, @n if the investment
vehicle is funded by and specifically desigrtedmeet the objectives of a single investing
company. It also excludes irstenents that fall under the more general rubric of corporate
venturing: the funding of new internal venturggt remain legally part of the company
(Chesbrough).

In this study, the performance of CVC fundslifined as the degree to which the strategic
and financial goals the firm, as set for its cogterventure capital fund, are met, measured by

the level of activity and the survival of the fund.

2.6. Organizational Culture

Several definitions for organizational culture exSchein (1985) has defined three levels of
phenomena in organizational culu (1) artifacts and creations, (2) values, and (3) basic
assumptions. Gordon (1991) describes orgéioizal culture as having been founded on
similar “assumptions about coshers, competitors and society.” According to Davis (1984),
organizational culture is defined as being$bd upon internally oriented beliefs regarding
how to manage, and externally oriented belrefgarding how to compete.” Deal et al (1982)
define organizational culture dshe way things get done anod here.” Deal et al. measure
organizations in regard to fdeack and risk. Using these tworpmeters, Deal et al. suggest
four classifications of organizational cultuteugh-guy macho culture, work hard/play hard
culture, bet your company kure, and the process cultutgandy (1985) provide definitions
for four different organizational culture typ#sat are closely connected with organizational
structure of the firm: power culteiy role culture, task culture, duperson culture. Detert et al.
(2000) reviewed previous research on orgaiomat culture and identified eight dimensions
of organizational culture that uridie the majority of existingprganizational culture concepts.
These eight dimensions were: the basis of tamith rationality in the organization; the nature
of time and time horizon; motivation; stabiliaersus change / innovation / personal growth;

orientation to work, task, and coworkers; isaatversus collaborationcboperation; control,
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coordination, and responsibility; and orierwatiand focus. In this dissertation, the Davis

(1984) definition of organization culture is used.

2.7. Venture Risk Characteristics

Venture capital investing is concerned withldoeing risk and returrof the investment
portfolios (Wuestenhagen et al. 2006, dRdhnka et al. 1991). Venture capital portfolio
managers tend to refer to their venture investsias “winners,” “living dead,” and “losers”
(Ruhnka et al. 1992). Ruhnka et al. note thattwe capital risk is “a function of the
probability of losing and the amount, whicwhen taken together, are referred to as the
prospect of loss.” In addition to prospectlo$s, Ruhnka et al. addi® the exit or liquidity
risk. They refer to the exit risk as the sdiad “living dead” phenomenon, where firms that
were once expected to equal or exceed porttaliget levels of return have stalled in their
sales growth or profitability. In this dissertatim@nture risk characteristics are the product of

investor perception of risk relatedagarticular venture (Ruhnka et al. 1991).

2.8. Industry Development Stage

In this dissertation, the term industry deymhent stage is used to indicate one of the
following stages: early stage, rapid growth, and slow growth stage. The terms have commonly
been used in previous literatureferring to the so-called @&wve of technology adaptation,
innovation diffusion, or industry developmentc@~e has been described as a process where
the innovation is “communicated through certehannels over time among the members of a
social system” (Rogers 1983). The definitionseath of the three developmental stages used

in this study are described briefly. In the eatigge, the industry development is in its infancy
and large-scale commercialization plans areirfathe distance. In the rapid growth stage,
there are several technology generations anayrtfze firms are struggling to ramp up their
production and acquire financing for growth.rFmms in the slow growth stage, the rapid

growth phase has been delayed.
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3. Review of Existing Knowledge

The goal of this chapter is to review existikgowledge that is closely related to industry
emergence and the role of investors, entrepmesneand large firms in new market creation.
The theory building of the dissertation takes plat chapters 6 through 8. As was argued in
the introduction chapter, little previous resgmor existing theory on clean energy market
evolution exists. However, literature that disses aspects relatedinolustry emergence and

the role of entrepreneurs, industry incumbeats| financiers in industry creation is available.
The chapter consists of four separate sectidhs first section provides an overview of the
industry emergence and evolution literature amergence of new firms. A brief overview of

previous clean energy and cleantech industrgrgence literature is also presented. Review
of previous entrepreneurship and industry doeatiterature is presented in the second
section. The third section reviews industry imtents and market creation. In particular,
corporate venture capital literature is review&te fourth section provides an overview of

venture financing literature. Literature onnware capital and venture capitalist decision-

making are discussed.

3.1. Industry Emergence and Evolution

Industry emergence and evolution has interesgedarchers for decades. As far back as 1978,
Abernathy and Utterback presented themodels of product and process innovation
(Abernathy et al. 1978, and Utterback 1994). Mmwels hypothesized that the rate of major
innovation for both products and processesofed a general pattern over time. The pattern
they discovered was that, in the early yearsaofindustry, experimentation with product
design and high rate of innovatidakes place, with less emgigon the processes by which
products are made. In the transitional phasgvation slows downral process innovations
increase, introducing dominant designs. Finalhg industry enters what Abernathy et al.
called specific space, where the firms in ih@ustry focus on cost and volume, and product

and process innovation are scarce.

The transition from emerging technologies tavrirdustries is a complex process where new
firms enter and either grow and surviveesit from the new industry (Audretsch 1995). The
development of a new industry may happen rapdli may take several decades. Klepper et
al. (1990) finds that the time it takes for adustry to stabilize might vary from 2 to 50 years.

Evolution of a new industrial sector is oftemumstrated in the form of an S-curve, which
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consists of three stages: emergence, growith,exentual plateau. However, the S-curve may
not hold for all industries (Low et al. 1997). Lat al. note that the S-curve is not inviolate,
as some industries never take off and otegperience sudden rises and falls. For example, in
the clean energy sector, the solar energy ind@sgperienced its first boom-and-bust cycle in
the early 1980s, only to return to the clean gneycle almost 20 years later as an interesting
investment area. Industry evalut has also been studied from a network perspective. Human
et al. (2000) divide the industgvolution into five stages: “praetwork organizational field,”

“network formation,” “early growth,” “emergintggitimacy,” and “sustainment or demise.”

It has been argued that technological develqimindustry emergence, and entrepreneurship
have similarities with social movements (Vde Ven et al. 2004, and Dacin et al. 2002).
Rosenberg (1983) notes “whatreally involved is a process ooimulative accretion of useful
knowledge, to which many people make edsakrbntributions, even though the prizes and
recognition are usually accorded to the one astay happens to have been on the stage at a
critical moment.” A model that attempts topéain the emergence of a new industry has been
developed by Van de Ven et al9@0 and 1993). Van de Venat model what is called “an
augmented view of an industry” thas been egapin various studies to explain the emergence
of new industries in various sectors from filndustry to health-care (Garud et al. 1994 and
2002, Aldrich et al. 1994, Mezias et al. 2000q &turtha et al. 2001). The Van de Ven et al.

model is used to reflect the findingthis study in chapter 6.5.

According to Bettis et al. (1995), the 21shtay faces new aspects of competition and
strategy due to the broad nature of technologibahges that are taking place: the increasing
rate of technological change and diffusiahe information age, increasing knowledge
intensity, and the emergence of positive femdbindustry. To respond to the change in
competitive landscape, Bettis et al. suggest foams as important. First, the increasing rate
of technological change and diffusion will decreBsecastability and thus an increase in risk
and uncertainty is expected. Second, the ephof industry will become more ambiguous,
causing the traditional boundaries to blur aagstitute products are developed in other
industries. It thus becomes more difficuth identify the competitors, including their
strategies, resources, and future actions. Tmiahagers must develop a mindset that allows
cooperation with competitors. Firms cannot remstatic even in mate industries, forcing
managers to adopt an entrepreneurial sehd“emphasizing innovation in most industry

settings.” Fourth, there will be three new pematives that drive organizational design:
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decreased transaction costs, increased penadtiemistakes and héasncy, and competition
based on knowledge accumulation and deployniér@.impact of these imperatives implies a
redefinition of organizations and increases #mphasis on learning and strategic response

capability.
3.1.1. Emergence of New Firms

According to Chesbrough (1999), a technicahraye in an industry may result in a rich

variety of organizational phenomena. Cheslgto argues that, in some industries, firms
struggle to adapt to new possibilities andedis in their environment and, in others,
incumbents are able to adapt to or pre-emmnpetitive challenges from new entrants.
Klepper et al. (1990) identify important difesxces across industries in the factors that
condition the evolutionary procesof industries. According t&lepper et al., exogenous

factors that differ across industries affece thace and severity of evolutionary process.
Aldrich et al. (1994) argue that establidhendustries may attempt to slow down the
development of a new industry and the entrancee®f players. According to Aldrich et al.,

the established industries may change the termshich resources are available to emerging
industries by questioning their efficacy or theonformity to the established order. Other
industries may withhold recognition or accep&araf the new industry, even after it has

developed into a recognized entity.

Small firms have traditionally been associatedh the commercialization of disruptive
technologies (Bower et al. 1995) or radigahovations. Radical innovations are ones that
“transfer the relationship between custosneand suppliers, restructure marketplace
economies, displace current products and cesatieely new product categories” (Leifer et al.
2001). According to Henderson (1993), neoclassiwbry suggests that entrants will replace
incumbent firms during periods of radical h@ological change because they have greater
strategic incentives to invest in radical ination, while organizational theory suggest that
established firms often fail in the face ofligal innovation because their research efforts are
significantly less productive than those of ants. Henderson synthesizes these contradictory
findings and shows that, without examinibgth under-investment and incompetence as
responses to radical innovation, the failurenwiny established firms to deal with radical
innovation cannot be understood. Henderson nibi@s“the results highlight the danger of

assuming that there is any simple relatiopdhetween market power, size and experience,
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and innovative success, and tlggen up a number of importassues concerning the role of

organizational capabilities strategic competition.”

According to Sine et al. (2003), the biggest impaderms of entrepreneurship, or as Sine et
al. refer to “mobilization of search processes,bn industries that are dominated by a single
institutionalized structural and technologicabic and are thus closed to alternative ideas.
However, the process of commercializing eginey technologies is qu@ risky and costly
(Hung et al. 2004), with a high potential for ta#. Kassicieh et al. (2002) show that also the
nature of technology is a significant factordatermining whether a large or smaller firm is
successful in commercializing the technolo§ganders et al. (2004) demonstrate that, during
the emergence of new industries, investard analysts lack a codified body of knowledge
and industry-specific experience. This may léadlifficulties for firms with yet unproven
business models to raise financing for theintgti increasing the risk of failure. However,
Day et al. (2000) argue that emerging technologigsal their arrival log before they bloom
into full-fledged commercial success. Hatmore, according to Day et al., correctly
identifying the early signs requires knowledged a “prepared mind” that is able to see

beyond “the disappointing ressilimited functionality, and pdest initial applications.”

Chesbrough (1999) has approached the Hagtl@een new entrants and incumbent firms from
an innovation constraint perspective. Acéngdto Chesbrough, innovating firms face two
constraints: incentive constraint and appropligbconstraint. Incumbent firms may face an
incentive constraint when they try to prota risk-taking in the firm. According to
Chesbrough, entrant firms are able to bettemnaincentives within their organizations and
elicit greater entrepreneurial efts from their staff relative to incumbent firms. On the other
hand, entrant firms may suffer from appropridyi constraint where, due to lack of
complimentary assets, the innovation’s futhlue cannot be realized. According to
Chesbrough, these two organizational constsaican offset one another, as incentive
constraints favor entrant firms and appropri@bitonstraints favor incumbent players. In
addition to the relative stngth and weakness of entrargad incumbents, the technical
advance of industries and technological pdtas been studied from a national perspective.
These national perspective studies consist mahtyo research streams, namely studies of
national innovation systems (Mowery 98 Nelson 1993 and 1994) and studies of

technological regimes (Kemp et al. 198&rkhout 2002, and Malerba et al. 1997).
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Chesbrough (1999) criticized the innovatiorergture from the lack of industry-specific
studies that span multiple coues. According to Chesbrougthe majority of innovation
studies consider many industries within muéigountries. This approach mainly emphasis
the differences between countries, but not ketwindividual industries. On the other hand,
Chesbrough notes that individual industry stadiake little or no account of the external
environment. The next chapter takes a locothatprevious research findings of cleantech and

clean energy industry emergence.

3.1.2. Cleantech and Clean Energy Industry Emergence

The drivers for clean energy industry growth arersy: rise in energy prices due to the finite
reserves of oil and gas, lower costs foeatl energy technology due to innovation and
learning effect, climate change and other smvnental concerns, changes in energy industry
structure due to electricity deregulation, ancusity of supply concerns. Russo (2003) argues
that there are strong social and institutioméements to the push towards greening.
Rothenberg et al. (1999) state that corporatamescritical players in the worldwide effort to
address greenhouse gases aréroemissions. According tRothenburg et al., “although
there has been some growing recognition @& tble of private actors in international
environmental regimes, little attton has been paid to theleoof private sector at the
science-policy interface.” Shrivastava (1995) naked, regardless of whether environmental
regulations hurt or help industry, they udhce competitive behavior of firms and the
competitive dynamics of industries by impasi new costs, investment demands, and

opportunities for improving production and energy efficiency.

According to Diefendorf (2000), regulatory axtiis key in creatingx capital market for
sustainable industry creation, lags been the case in othectses where tax incentives and
government support mechanisms have hetheddevelopment of the VC industry (Manigart
et al. 2000). O’Rourke (2004) suggests tregulatory reform could remove subsidies for
unsustainable ventures andoyide tax incentives for sustainable venture investments.
Shrivastava et al. (1995) has emphasized ataptation skills of industry incumbents.
Shrivastava et al. argue that, for the globalneeny to become ecologically sustainable, it
will be necessary to organize business awistry along ecologically sound principles. The
change will transform the corporations, theioducts, production systems, and management

practices.
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Sine et al. (2003) studied the olil crisis o# tt970s and early 1980s. According to Sine et al.,
the energy crisis did not force the abandonmenhefthen-current industrial structure, but it
degraded the prominence of the accompanyioger generation strategies, changing their
status as the only or natural way of powenggation to one of many available methods. The
shift created fertile ground for entrepreneipsand a new set of organizational forms and
practices. When studying the institutional chaimgéhe power generation sector in the U.S.,
Sine et al. found that mosteetric utilities did not pursue tefnative technologies, since the
organizational strategies were strongly influeshdy the institutional industrial structure that
existed for more than 40 years. However, migithe oil crisis, many myths about the electric
power industry were dispelled and “it was mmder taken for grantethat the generating
industry was promoting the best interesttioé public” (Sine et al. 2003). In addition to
delegitimizing the existing institutional logicshe oil crisis increased awareness of pre-
existing technological solutionsuch as alternative energy and cogeneration. According to
Sine et al., the policy makers missed tmlier opportunities for industrial reform and
change, since they were not recognized duaftwmation-gathering processes influenced by
taken-for-granted assumptions. The oil crdisrupted the information gathering processes
and mobilized advocates of alternative structunes technologies. Siret al. conclude that
technological advances do not always resulinimediate entrepreneurial activity but are
instead mediated by institutional logistics (ivehether or not the institutional conditions are
ripe for change).

3.1.3. Barriers, Opportunities, and Characteristics

According to Russo (2003), the common chardstie of firms operating in a sustainable

industry, such as the clean energy industry, a$ they represent a transformational form of
entrepreneurial activity that has a trajectdowards sustainability. Russo argues that
“organizations within sustainable industrieg anission-driven.” Hart et al. (2002) suggest
that the four billion people at the “bottom tie economic pyramid” could be the first

adopters of profitable, sustainable innovatiproducts. Hart (1997 and 2005) identifies
opportunities in sustainable industry createord markets for sustainable products that both
create growth and solve social problems. Hawlé&93) and Hawken et al. (1999) argue that
profitable opportunities exist for firms in theear of sustainable resource use. According to

Shrivastava (1995), ecological issues regarding energy, natural resources, pollution, and waste

17



offer competitive opportunities and constraintsl ane changing the competitive landscape in

many industries.

Tsoutsos et al. (2005) introduce a framework ghebarriers to technological regime shift

towards renewable energy technologies. Thenémaork is an extension of research work

carried out by Kemp et al. (1998) for transptioia technologies. The eight barriers identified

by Tsoutsos et al. (2005) areepented in Table 1 in moretd®, since the Tsoutsos et al.

model is used in chapter 6 to reflect the fingdi of this dissertation on clean energy venture

entrepreneurial challenges.

Table 1 Eight Barriersto Technological Regime Shift

Factor

Description

Technological
factors

Technological immaturity: need for optization with respect to user neg
and large-scale deployment:

Complexity: often, renewables netedbe embedded within anoth
system (e.g., a building) or to inéet with other elements (e.g.
battery system or the grid)

The variety of installation sitesisgs the need for robust modu
designs: interfaces between wars subsystems have to
established

Skills: the management of the new technology requires
“unlearning” of established wisdn on what is right and th
establishment of a new rationale

7
0.0

J

*

J
*

Gover nment
policy
regulatory
framewor k

or

Unclear messages about the need fontwe technologies and their role
the energy system result in uncertainty about the future of m
development:

« Regulatory barriers to the deplognt of new technologies (e.g.

there is no provision for small dostee wind-power installations i
many EU countries)

% Risk aversion: governments do not risk change in the face
political cost of vested interests

ads

er
a

lar
be

the
e

in
arket

5 @

of the

Cultural and
psychological

factors

Social acceptance is low, as they have not been established as a
alternative:

Our electricity- and oil-based \glization is identified with g
comfort and ease that people még afraid to abolish wit
renewables
< Unfamiliarity with the new technobies and possible failures

7
0’0

reliable

L

-

or
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Factor

Description

bad examples (e.g., broken or run-down wind turbines, pporly

designed bioclimatic buildingetc.) lead to skepticism

« Uncertainty that arises from the temporally variable nature of some

renewable sources (e.g., sun, Wipdit people off when comparing

these alternatives with the perceived safety of electricity or olil

Demand
factors

Risk aversion: consumers and usersnod form specific expectations
the use and value of renewables:

of

s User preferences: in many cases, users are required to adjust their
demands and preferences to patterns that fit the new technologies

« Willingness to pay: the share of users willing to trade com
perceived security, and low cost for reduced environmental imp
limited, especially as the benefits are not evident

Production
factors

Investment in new technology wallsignal the sharp devaluation

fort,
act is

of

existing facilities: from centralizeanass production in oil- and large

hydro-based facilities, productionhauld transfer to decentralize
distributed renewable sources:
« Competencies in existing technologies would become obs
engineers and specialized workearsuld invest in adopting the ne
technologies

Infrastructure
and
maintenance

Network incompatibility: the distridion infrastructure does not fit tk
topology of renewable energy, (e wind, solar or small hydro-based):
« Maintenance needs change onpinction with the geography
the new system and the new technologies involved
« New agents, such as suppliers of maintenance services, ma
to enter the system for a variety of new technologies that m
deployed across various regions
% Sunk costs may be high with regard to the existing infrastru
and related competencies

Undesirable
societal  and
environmental
effects

Conflicts may arise out of aesthetic environmental concerns over f{
deployment of new installationde.g., wind turbines, geothermn
installations) or the production facis of components (e.g., toxic wa
from solar cells)

Economic
factors

The economic rationale shifts from the growth of consumption tg
minimization of environmental impact:
s “Salling ship” effect: short-ten improvements in incumbe
technologies put off investments in new technology
« High initial investment puts ofpotential adopters, in the abse

d,

olete,
W

ne

of

y need
ay be

cture
he
al

ste

) the

nce
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Factor Description

of corresponding financing mechanisms, such as third-party

financing, leasing, etc.
«  Slow take-off of new technologiesduces the impact of economjes

of scale and accelerated learning on the unit cost; as a result, high

prices, even of relatively simple technologies, slows down diffusjon

3.2. Entrepreneurs and Industry Creation

Entrepreneurs in the form of new start-ups hlagen argued to be essential for new industry
growth. Chesbrough (1999) suggests that the relesef aggressive new start-up entrants
indicates that prospective new technologiey mat be commercialized as rapidly as they
might be when start-up entrants are présdime reason why entrepreneurial firms are
important for industry growth is that entreprarial firms can serve as incubators and carriers
of the innovation and attraatther followers to further delop the infrastructure for

widespread diffusion of the innovation (hw et al. 2004). Hung et al. suggest three
mechanisms as being critical to stiniilg new technology-based industries, namely
encouraging partnerships in the commerciéilira process, fostering entrepreneurship and
venture initiatives in the movation system, and sustainitfie commercialization and the

creation of new firms.

According to Venkataram (1997), entrepeership research seeks to understand how
opportunities to bring new goods and serviees “discovered, created, and exploited, by
whom, and with what consequences.” Amit et(aB90) argue that an entrepreneurial firm
centers on its ability, consisting of talent,liskexperience, ingenuity, and leadership, to
combine tangible and intangible assets in newsaand to deploy them to meet customers’
needs in a manner that can not easily be inutdtethe context of emerging industry, a more
specific definition of an entrepreneur, namilg institutional entrepreneur, has been adopted.
An institutional entrepreneur is an entreprama firm that, with its business activity,
manages to affect cultural mos and public perception and gad@gitimacy to the emerging
industry (DiMaggio 1988 and Suchman 1993)nes-Evans (1997) extends the inventor-
entrepreneur typology introduced by Smith (198 Miner et al. (1992) by classifying four
categories of technical entrepreneurs: aed® producer, user, and opportunist technical
entrepreneur. Garud et al. (2003) define tetdgyentrepreneurship as a distributed process
that creates opportunitiesrtugh a process of creative nggesis. Van de Ven (2005)

emphasizes the importance of the cooperatoisiributed process in entrepreneurship.
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According to Van de Ven, an individual firseldom commands “the resources, power, or
legitimacy to go it alone.” Van de Ven arguibet entrepreneurial firms must simultaneously
cooperate and compete (i.e., “run in packs vather firms”). According to Van de Ven,

entrepreneurs that operate in an emerging inglfstm an interconnected group that is linked
by similar challenges, some of which are unitu¢he industry and others that are universal

to all entrepreneurial firms.

A research stream within entrepreneurshipdigs the characteristics and risk-taking of
entrepreneurs. Simon et al. (2000) find thtividuals start ventures because they do not
perceive the risks involved and not becausy ttnowingly accept high levels of risk. Simon
et al. also argue that individuals starting wees might not acknowledge that certain tasks
important to the venture’s success are beytmer control, leadig to decreased risk
perception. According to Busenitz et al. (1997), entrepreneurs display greater overconfidence
than managers in large organizations do in icemsg whether to start a venture. Busenitz et
al. (1997) argue that “the window of opportunitpould often be gone by the time all the
necessary information became available for nratenal decision-making.” Mullins et al.
(2005) study new venture decision-making and fhmat most entrepreneurs would rather risk
“missing than sinking the boatMullins et al. also find that the source of new venture
funding (i.e., the entrepreneur’'s own money verthas of investors) influences the choices
between ventures whose chances for loss or differed. Palich et al. (1995) argue that
entrepreneurs may not necessarily prefer to gaga more risky behavior but their behavior
may be the result of framing a given situatimore positively than negatively, thereby
focusing on the high probability for favolaboutcomes and responding according to these
perceptions. Palich et al. further note that Batrepreneurs may not share this “rose garden”
view, leading them to react more cautiouddecreased risk perception is related to over-
optimism, which, according to Cooper et &988), is a known feature of entrepreneurs.
Krueger et al. (1994) argue that entreprenews hatendency to overlook very real obstacles.
Cooper et al. find that entrepreneurs caroberly optimistic in their assessment of business
opportunities. Cooper et al. surveyed almo803,entrepreneurs and found that 81% believed
their chances of success to be at least @ 33% believed their success to be certain.
However, half of all new ventures fail withfive years, and 34% to 50% of new businesses
discontinue within two years (Cooper et aRs Timmons (1990) notes, “building a better

mousetrap” does not mean that custosrwant to buy the new mousetrap.
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3.2.1. Entrepreneurs and Legitimacy

One of the common themes in research on em@nepirial challenges is legitimacy of the new
firm and its area of business. Organizatiog@dlogy theories have been applied to study the
“liability of newness” and growth of genizational populations (Baum et al. 1995 and
Hannan et al. 1995). In the area of strategianagement, legitimacy issues have a long
research history (Powell et al. 1991 and $o&h 1995). However, according to Zimmerman

et al. (2002), research on new veastlggitimacy “is in its infancy.”

Independent of the industrial sector, entrapteial firms face common challenges such as
raising capital from skeptical sources andru@ing untrained employees (Aldrich et al.
1994). Aldrich et al. find that, in the process industry formation, the constraints that
entrepreneurs face emerge from two sourcesk laf cognitive legitimacy and lack of
sociopolitical legitimacy. By cognitive legitiation, Aldrich et al. mean the spread of
knowledge about a new venture. For examples, ¢n be measured as the level of public
knowledge of an activity. Sociopolitical legitiration is a process by which key stakeholders
and the general public accept a venture gsagpiate and right, given existing norms and
laws. Aldrich et al. suggest that legitimizan processes take place at four levels:
organizational, intraindustry, terindustry, and institutional Industry level legitimacy
(Hannan et al. 1989 and Scott 19%b5a measure of the degreewhich the solutions offered
by organizations in a given industry are auted as appropriate and right. The lack of
external validation (Stone et al. 1996), which daa regarded as part of sociopolitical

legitimization, has also been discovetede a challenge of new ventures.

Suchman (1995) divides legitimacy into tArenain components: ggmatic, moral, and
cognitive. Pragmatic and moral legitimacy comcarostly the firm’'s stakeholders; cognitive
legitimacy is more general and refers to stcat large. Schoonhoven et al. (2001) emphasize
the importance of legitimacy in entrgpmeurship. Schoonhoven et al. argue that
“entrepreneurial activity arises from the collgetiactivity of entrepreneurs and others, such
as venture capitalists, lawygrand industry professionals, who together actively create and
sustain legitimate market space for new prodisgsvices, and technologies.” In other words,
legitimacy-building is a cooperative proceggcording to Meznar et al. (1993), gaining
legitimacy among the firm’s stakolders is of a great importance. Meznar et al. argue that the
ultimate survival of the firmmay hinge on adequately managing the relationship between the

organization and its sociahd political stakeholders. Human et al. (2000) carried out a study
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on two multilateral networks of small- and dinem- sized firms in the U.S. wood products
manufacturing industry and found that three forms of network structure had to be legitimized
in order to succeed: network as a form, refwas entity, and network as interaction.
According to Human et al., builth the legitimacy of the basinetwork form must happen

early in the evolutionary process of the firm.

3.2.2. Entrepreneurial Strategies

Even though entrepreneurship and new ventweration have been studied widely, factors that
consistently lead to entrepreneurial success mat been identified (Low et al. 1997). Low et
al. note that the surrounding environmental cankes usually been arehg determinant of
success or failure. To address this problemy led al. identified factors related to industry
evolution and showed that emerging, growingd anature industries present a different set of

entrepreneurial challenges.

In order to overcome legitimacy challengesdidh et al. (1994) suggest that the firm
founders must build a reputationthie new industry as a realityags something that naturally
should be taken for granted by others.” Qamproach to reputation-building is framing
(Aldrich et al., Nelson et al. 1999, and HEsh et al. 2000) or impression management
(Elsbach et al. 1992). However, firms must bareful in their legitimization-building.
Otherwise, their efforts will backfire and rgduce the opposite effect of that desired”
(Ashforth et al. 1990). Singh et al. (1986) hagpmsed third-party endorsement as a strategy
to avoid legitimization-buildig looking like self-promotion. Delopment of entrepreneurial
strategies is especially challenging when thmlper of firms in an idustry is small and no

role models exist, leading to a loweracite of survival (Aldrich et al.).

To gain sociopolitical legitimacy, Aldrich el. (1994) suggest that entrepreneurs create
stories that explain events. Lounsbury et al. (2@Q@jgest that stories play a critical role in
the process that enables new businesses to emargarding to Lounsbury et al., stories may
enable resource flows to the new enterprigg, the stories that are told by or about
entrepreneurs define a new venture in ways ¢hatlead to favorable interpretations of the
venture’s wealth-creating possibilities. Entepeurial stories may also help potential
entrepreneurs, venture capitalists, and othstituional actors whaeed to direct their
attention to only the highest potential opport@stin complex environments to make future

venture decisions (Lounsbury et al. 2001).céaling to Lounsbury et al.,, since many
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entrepreneurial ventures are unknown to exteandiences, the creation of an appealing and
coherent story may be one of tm@st crucial assets for a nascenterprise, as the key aspect
of stories is their ability to reduce uncertgintn addition to stories, Lounsbury et al.
recommend seeking of formalectentials awarded by recognizactreditation bodies or other

third parties.

According to Suchman (1995), legitaty-building strategies fall ia three clusters: efforts to
conform, efforts to select, and efforts to nparate. Conforming meanpositioning the firm
within a preexisting institutional regime arsglecting an environment that will grant the
organization legitimacy “ass” without demanding many chges in return. Manipulation
strategy is intended for firms and innovatorsowdepart substantially from prior practice.
According to Lounsbury et al. (2001), positiveedia coverage of an industry provides
generalized institutional capitéthat individual entrepreneurs canaw on to facilitate their
efforts to create new organizations. Lounsbunaletpoint to Internet entrepreneurs as an
example and note that they “do not expen@rgy on creating storseto legitimize the
Internet itself, since society and financialtejeeepers have already bought in.” However,
firms should be careful to not “overdo” theiost. Lounsbury et al. point out that “it is
important to balance the need for legitimary abiding by societal norms about what it
appropriate with efforts to cremunique identities that maijfferentiate and lend competitive

advantage.”

As mentioned earlier, Aldrich et al. (1994)ggest there are four levels where legitimation
processes take place: organizational, intraingustterindustry, and institutional. For each
level, Aldrich et al. suggest entrepreneurialtsgyées that promote new industry development.

Table 2 demonstrates these suggested different strategies.

Table 2 Entrepreneurial Strategiesto Promote New | ndustry Development

Level of | Cognitive L egitimacy Sociopolitical L egitimacy
Analysis

Organizational | Develop knowledge base viBevelop trust by maintaining internally
symbolic language and behaviorsonsistent stories

Intraindustry |Develop knowledge base bRevelop perceptions of reliability by
encouraging convergence arounubbilizing to take effective action
a dominant design

Interindustry |Develop knowledge base by Develoggputation of new activity as
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promoting activity through thirdreality by negotiating and
party actors compromising with other industries

I nstitutional Develop knowledge base pRevelop legitimacy by organizing
creating linkages with establishexbllective marketing and lobbying
educational curricula efforts

Several other studies have been carried outanthaindustry level. Van de Ven et al. (1989)
study the intraindustry legitimacy challenges andclude that dominant design is important
for technology-based industriesince a multiplicity of standards and designs may create
confusion in the market and undermine legittsnaHowever, endorsing a dominant design
may not always be beneficial. Garud et al. @0find, in the study of Sun Microsystems and
its sponsorship of Java technology, exampldab®thallenges that arise when a firm attempts
to function as an institutional entrepreneurd tries to push a common industry standard,
effectively a dominant design. According ther@het al., “standards in the making generate

seeds of self-destruction.”

Although cooperation between timdustry players may be bengéil in order to overcome
legitimacy challenges, it also contains rigks small firms. Alvarez et al. (2001) find that,
although large firms are usually able to gaiocess to an entrepreneurial firm’'s new
technology through an alliance, the long-ternocass of entrepreneurial firms can actually
suffer from their alliances with large firmsince it is often very difficult for the
entrepreneurial firm to learn about and imitdtie large firm's organizational resources and

capabilities.

As mentioned earlier, Human et al. (2000) artha three forms of network structure need to
be legitimized in order for the firm to sweed. According to Human et al., successful
evolution of an industry “depends on legititnig the network as form, both to members and
to external groups, such as funders.” Theosd form of network structure that needs to
legitimized is “network as entity,” meaningaththe network has to develop a recognizable
identity that would allow both members and outssd®e perceive the network as a legitimate
entity. According to Human et al., a lead orgamion may take a crititaole in developing

an identity for the network. In the networkisey studied, the lead organization was the
network administrative organization. The thadd final dimensions, network as interaction

and the interaction process, need to be legghso that network mabers would be willing
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to work together to build and maintain thedés of involvement and norms of cooperation

(Human et al.).

Gans et al. (2003) introduceommercialization strateggnvironments for technology

entrepreneurs. They divide the strategy enviroriso four areas: the attacker’'s advantage,

greenfields competition, reputation-basedeas training, and idea factories. Table 3

demonstrates the strategies available to startrugach of the four sttegy environments and

briefly describes each of the four strategy environments.

Table 3 Impact of Commer cialization Environment on Start-Up Strategies

Commercialization
Environment Type

Description of the
Environment

Available Start-Up Strategy

Attacker’s
advantage

/7

< Non-excludable
technology

Overturns
incumbent asse
value

®
%

% Few opportunities for effectiv
contracting

« Opportunity to exploit technica
leadership to capture mark
leadership

« Performance depends on “steal

product market entry

Reputation-based

0,
L X4

Non-excludable

% May be few opportunities fq

L
et

th”

=

ideastrading technology contracting
« Reinforces « Product market entry risk due to
incumbent high costs and imitation risk
complementary « Performance depends on existence
assets of incumbent commitment to ideas
trading
Greenfields < Excludable « Ideal opportunity to choose
competition technology between contracting and product
s Overturns market entry
incumbent asset <  Opportunity to use temporary
value monopoly power to build futurg
positioning
s Performance depends on strength
of technological competition
Ideafactories +  Excludable % Contracting with established firms

technology
Reinforces

®
%

3

*

Product market entry is very cost
and perhaps impossible

ly
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Commercialization | Description of the | Available Start-Up Strategy
Environment Type | Environment

incumbent s Performance depends on securing
complementary bargaining power
assets

3.3. Industry Incumbents and New Market Creation

According to Day et al. (2000), there are foumooon pitfalls for incumbents in dealing with
emerging technology: delayed participation, lstig with the familiar, reluctance to fully
commit, and lack of persistence. Delayed pguéiton is due to mental models that cause
managers to see only what they are prepared to see, framing the emerging technologies as
suitable only for narrow applications not demeahdby existing customers and the tendency of
managers to compare the first imperfect aodtly versions of the emerging technology
against the refined versions of the establistestinology. The secondtfaill, sticking with

the familiar, is caused by past success that mamefocertain ways of problem-solving, lack of
in-house capability to fully appraise the egireg technology, and a proprietary mind-set that
gets in the way. According to Day et al. (200D first and second pitfalls are rooted in two
decision-making biases, namely aversion to goiby and risk, and a deep-seated preference
for the status quo. The third pitfall, reluctartoecommit fully, consists of five causes: the
fear of cannibalizing existing profitable produatsanagerial tendency towards bold forecasts
on the one hand and timid choices on the othsage of customary decision processes that
tend to be biased against risky and long-tamrestments; managerial focus on the current
customers; and the tendency sfccessful organizations twave closely aligned strategy,
capability, structure and culture, which kea it difficult to respond to a discontinuous
change. The fourth pitfall, lack of persisteneespecially common for firms that are very
committed to their core busis®& What matters more tharetfinancial commitment is the

emotional and strategic commitmentlmehalf of the senior management.

Levinthal (1997) studied the ability of exis§i organizations to respond to changing
environments. According to Levinthal, incumb®im general may have difficulty in adapting

to changing environments because the changgste¢he value of some of the organization’s
existing assets. Levinthal argues that tightlypled organizations are worst off, since efforts
at search and experimentation tend to negffaeadvantages and wisdom associated with

established policies and thereby place the orgdion at risk of failure. According to

27



Henderson et al. (1990), incumbent firms oftahttarecognize destruction brought about by
“architectural innovations” that change thelatecture of the product without changing its
components. Henderson et al. describe that é8sence of an architectural innovation is the
reconfiguration of an established system mé& kiogether existing components in a new way.”
Sharma (1999) notes that it is not that incunidielack creativity and ability to invent new
things, but it is “the inertia of past actiorthe stifling effects of bureaucracy, and the
inflexibility of collective mind-sets that inhalddrge firms.” According to Miller et al. (1975),
people are more likely to attribute their susxdo ability and failures to luck than their
successes to luck and failuresatality. This leads to a situatn where persistent failure leads
to a tendency to overestimate the risks gmdsistent success leads to a tendency to

underestimate those risks (Levinthabet1993 and Kahneman et al. 1993).

3.3.1. Organizational Culture and Incumbent Firms

The industry in which the incumbent firm op@&stis of importance when considering the
right strategy to respond to a changing envirenmAccording to Gordon (1991), industries

cause cultures to develop within defined paramefehus, certain culturaharacteristics will

be widespread among organizations in the seuthestry, and these are most likely different
from characteristics found in other industriesc®&se of this relationship, the potential for
changing a company’s culture is limited totiams that are neutral to, or directionally

consistent with, industry demands. Gordiientifies three dimensions: the competitive
environment, customer requirements and saktiekpectations, as elements around which

industry-driven assumptions are developed.

Companies are said to carry industry mings@ablo 1999) and follow industry recipes
(Spender 1989) or mental models that are pedeld internal images of how the world
works, images that lithus to familiar ways of thinkingnd acting” (Senge 1990). Chatman et
al. (1994) studied similarities in the culture fofms in the same industry. They found that
stable organizational culture dimensions existed varied more across industries than within
groups of firms in a particular industry. Accord to Chatman et al., innovation, stability, an
orientation toward people, an orientation to#goutcomes or results, and emphasis on being
easygoing, attention to detail, and a dodleative or team orientation are pervasive
organizational culture themeSimilar findings have been reped by Johnson et al. (1987) in
their study on the brewing industry: “The findingfsthe study [...] highlight the need for the
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study of strategies and perfornc to be carried out in therdext of the industry to which

the strategies are relevant.”

3.3.2. Innovation and Incumbent Firms

Liabilities of bureaucracy, inertia that accompanies organizational size, and aging have
contributed to a common perception that newnpany start-ups are more innovative than
established large firms (Chandy et al. 2000).atidition, radical changes in the business
environment can render the skills of the imbent firms obsolete (Tushman et al. 1986).
Ahuja et al. (2001) identify three traps thahibit breakthrough inventions in established
firms: favoring the familiar (familiarity trap)favoring the mature (maturity trap), and
favoring the search for solutions near to ergptsolutions (propinquity trap). According to
Ahuja et al., organizations can overcome ¢hgaps and create breakthrough inventions by

experimenting with novel, emerging, and pioneering technologies.

Christensen et al. (1996) studied the disk dimistry and show that established firms “led
the industry in developing technologies ofegy sort whenever the technologies addressed

existing customers’ needs.” However, themsafirms were unable to develop simpler
technologies that were initially useful in erging markets. According to Christensen et al.
(1996), “projects targeted at technologiesvidrich no customers yet exist languish for lack
of impetus and resources.” Christensen (}98#oduced a model of disruptive innovation

that attempts to explain why current indudegders do well with sustaining innovations but
why disruptive innovations are usually lauedhby entrant firms. Christensen defines
sustaining innovation as one which offers #mis customers products that have better
performance than what was previously avadalisruptive innovations do not bring better
products to the market but redefine the dewmelent trajectory by introducing less advanced
products that have other merits, such as saitplior lower costs, targeting new or less
demanding customers. The disruptive innamatgains a foothold in the marketplace and
starts a cycle of innovation improvemefince the disruptive innovation improves to the
level of more demanding customers, the d@lNndf incumbent firms begins. Day et al.

(2000) emphasize the use of “early indicatorsbider to spot emerging technologies. Day et
al. encourage firms to look past disappaigtiresults and limited functionality and argue
“many signals are available to those who look.”
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Chesbrough (2001) reviewed 16 empirical studiethe impact of teenological change upon
incumbent firms and proposed a framework consystif three dimensions that synthesize the
findings of the literature: challenge of managiaghnical complexity, iqortance of external
linkages, and the institutional environmericcording to Chesbrough, the technical
complexity dimension suggests that problemst&rnal coordination may be partly to blame.
External linkages are important in managing digks between firms in the value chain, and to
access and absorb knowledge from the eateemvironment. According to Chesbrough,
institutional differences between countries mastlpaxplain the differences in the frequency

and impact of start-up firms thatise from technological change.

3.3.3. Corporate Venture Capital (CVC)

Big companies want to control the technologies that affect their businesses,
but they're disenchanted with the idea of sinking huge amounts into
research and devel opment that may never see the light of day. It’s far better,
they seem to be saying, to turn the R&D effort into a profit center.

-- Business Week (1999)

Chesbrough (2003) has introduced a conceppeh innovation which states that “in a world
of widely distributed knowledge, a company mastess external technologies for use in its
business and allow its technologies to be acddsg@ther firms’ businesses” (Chesbrough et
al. 1996). Stopford et al. (1994) argue thaotitsled firms in hostile environments can shed
past behaviors, adopblicies fostering entrepreneurshgnd accumulate innovative resource
bundles that provide a platform on whichdirstry leadership can be built.” Corporate
entrepreneurship offers the firm a possibitiylearn about new technologies and markets and
acquire new operational skills (Ahuja et al. 2@0 Dess et al. 2003). One available strategy
to access external technologies and fostérepreneurial activities is the operation of a
corporate venture capital (CVC) fund. Corporagmture capital can be described as equity
investment into entrepreneurial ventures bial@gshed corporations. The investment into
start-up companies by incumbents “serve[s] asidge that connects incumbents to start-ups
that are exploring diverse and oftentimes catingenew technologies that could evolve into
technological discontinuities” (Maula et.aP003). According to Schildt et al. (2005),
companies are likely to select a less integra@dernance mode, such as corporate venture

capital, when they conduct risky explorativentures. Schildt et al. argue that corporate
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venture capital and alliances are the leapeagive way for a company to conduct external

corporate venturing activities, and may adlow the company to limit its risks.

Most firms create CVC funds with dual mission in mind, asdin goal is to reach financial
objectives (Block et al. 1993, Chesbrough 2082] Siegel et al. 1988) and create strategic
benefits for the parent firm (Rind 1981, Sé@t al. 1988, Sykes 1990, Block et al. 1993,
Maula 2001, and Chesbrough 2000 and 2002). Tiendial objective is to reach rates of
return similar to independent VC funds. However many firms, gaining strategic benefits
is more important than reaching the finangiabls (Block et al. 1993, Rind 1981, and Sykes
1986). Some examples of strategic benefits identifying future products or technologies,
understanding management strisgor weaknesses in acquisits, designing products faster
and at lower cost, gaining a window onheology, and offering a way of studying new
markets (Rind 1981).

Most corporations set up a dedied organization to operate as intermediary between the
venture and the corporation, or alternativatgnage the investments through a traditional
venture capital firm (Keil 2000, Miles et &002). According to Maula et al. (2003), CVC
investments allow incumbents to develop dedgtimships with multiple start-ups, making it
possible for them to observe their technologgidlls and understand their goals, resources,
and business models. Gompers (2002) showsGN& investments have been at least as
successful as independent VC investmentsnantial terms and the probability of success is
substantially higher for funds operating in indigst related to the parent company business.
Maula et al. argue that corporate venture capitVity supports the abili of a firm to early
recognize technological discontinuities thatyntlareaten the firm. The recognition of threats
and learning takes place as incumbents gain atcessgial networks of venture capitalists by
participating in syndication networks. AccorditgMaula et al., the technology recognition
effects of CVC investments are best understbpdanalyzing the structure of incumbents’
investment portfolios and how they position inthents in emerging social networks. Maula
et al. argue that incumbents’ CVC investmestiguld be use to complement their internal
R&D spending that enhances organizatiolearning and keeps incumbents’ knowledge

current.
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3.3.4. CVC Challenges and Success Factors

A corporate venture capital program that has lasted more than 10 yearsis
hard to find.

-- Business Week (1999)

The financial outcome of CVC funds has beemfbto vary greatly (Sykes 1986, Siegel et al.
1988, Gompers et al. 1998, and ChesbroggB0). This naturally depends both on the
original goals of the fund, @., whether strategic benefits wexdowed to override financial
objectives) and the way the fund was manadedording to Siegel et al. (1988), CVC funds
that enjoyed greater autonomy in investmeetision-making and longer-term financial
commitment to the venturing activity reachieigher financial returron investment and at
least as good strategic benefits as the fumitls less autonomy and corporate commitment.
Gompers et al. (1999) report similar findingstba importance of a high degree of autonomy.
They conclude that greater autonomy, corabinvith long-term commitment, prevents the
current corporate management from viegvithe CVC fund as the pet project of its
predecessors. However, CVC funds have alsor benefits. For example, Maula (2001)
found that ventures backed by CVCs fared bettenitial public offerings than those backed
by independent VCs. Gompers et al. (1998) hapmrted that ventures backed by corporate
VCs were as successful as those backed byéeratent VCs when the lines of business of the
venture and the investing corporation were simildis indicates that some firms have been
able to use their complementary capabilittesadvance the ventures in the CVC fund

portfolio (Gompers et al. 1998) and thus gaicompetitive edgever independent VCs.

The high failure rate of CVC fusdreveals that such an activhgs its operational challenges.
Challenges faced by the funds yrlae one reason for the cydicnature of CVC funds. In
general, CVC funds have been found to rhere volatile than independent VC funds
(Gompers et al. 1998). According to Chesbro(@®00), “the general pattern is a cycle that
starts with enthusiasm, continues into impletagon, then encounters significant difficulties,
and ends with eventual termirati of the initiative.” Sykes et al. (1995) argue that the root of
the CVC management problem in corporatiems preconceived mé&l model about how
new ventures should be managed and hokfopeance should be measured. Examples of
challenges are problems with venture managsgntives (Block et al. 1987 and Chesbrough
2000), internal politics (Sykes 1986), or inadatg financial commitmer{Siegel et al. 1988).

One of the most often cited obstacles is allvel of fund autonomy (Siegel et al. 1988) that
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often accompanies the execution of stratemials. Insufficient autonomy of the fund was a
direct cause of the following four obstaclasCVC fund managemeniack of clear mission,
lack of patience, lack of flexibility, and inaltyl to relinquish control to the CVC fund (Siegel
et al. 1988). Furthermore, those CVCs tlatjoyed organizational independence were
generally more effective, as they couldspend more aggressively to investment
opportunities. Greater autonomy in investmeatision-making may also enable the fund to
pursue alternative business models in the imgegentures, which is ored the advantages of
independent VCs over CVCs (Chesbrough 2000).

Forlani et al. (2000) suggest that new ventarestments should be temsted to individuals
whose risk propensities and other individuhlaracteristics best match the needs of the
market opportunity and a prospective investambjectives. According to Winters et al.
(1988), the most important factors for the stratesgiccess of an external corporate venturing
program are the creation of a high-quality deaam and the use of outstanding people to
interface between the corporation and the ventapstal world. Winters et al. also note that
there needs to be a long-term commitmextive involvement, and a carefully devised
internal communications strategy to promoand protect the program. According to
Chesbrough et al. (2003), most of the corpoiratestment programs that endured through the
downturn in venture capital in the earB000s are ones that were managed by outside

professional investors.

3.4. Financing Industry Creation

According to Cassar (2004), how businesststps are financed is one of the most
fundamental questions of enterprise researces&@aargues that capital decisions and use of
debt and equity at start-up have been showrat@ important implications for the operations
of business, risk of failure, firm performaned the potential of the business to expand. The
main financing sources available for entreprera ventures are venture capital, so-called
angel money, corporations, banks, governngeant programs, and self-financing by family
and friends. Business angels or angel investaofien referred to as providers of informal
venture capital (Mason et al. 1999), consistofgwealthy individuals with an interest in
investing in young companies. According to Masi al. (1999), informal venture capital is
the main source of risk finaacfor early growth, start-up,nd seed stage firms. Venture
capitalists provide early-stagagexpansion-stage financing anil typically look at exiting

their investment two to eight years after inuggt typically through iitial public offerings
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(IPOs) or trade sales. Between expansionestagl IPO, there may be additional financing
rounds by private equity fundsor a healthy venture capital markietis essential that there is
sufficient capital and know-how on all stagestlué VC cycle, as well as exit opportunities.
Corporations invest in entrepreneurial ventuegder directly or through an intermediary
organization, such as a corporate venturetabpind, as described earlier. Banks provide
loans or engage in a venture capital investrtfoiugh a bank subsidiary, but they tend to be
generally more conservative investors (Hellnedral. 2000). Hellmaet al. provide a short
review of entrepreneurial financing optionsdazonclude, “It seems reasonable to conjecture
that venture capitalists are a somewhat distitype of investor who specialize in the
financing of entrepreneurial companies.” Acaogdto Cassar (2004), the larger the start-up
is, the greater is the proportion of debt, longrtelebt, outside financing, and bank financing
the start-up holds. Cassar also fintiat firms with a relative lack of tangible assets appear to
be financed through less formal means, whaon-bank financing, such as loans from
individuals unrelated to the business, plays aemmportant role in the capital structure of

the start-ups.

3.4.1. Venture Capital (VC)

Venture capital (VC) can be filged as investment of longsta, risk equity finance by
professional investors in new firms where thienairy reward is eventual capital gain (Wright
et al. 1998). The typical venture capital firmasganized as a limited partnership, with the
VCs serving as general partners and the iovests limited partners (Gifford 1997). General
partner venture capitalists act as agentsthier limited partners investing in their funds.
Venture capitalists do not only provide financiapital, but also take an active role in firm
decision-making. This is due to the speciftaation of new ventures, which are characterised
by high levels of uncertainty and inforn@ii asymmetries between insiders and outsiders.
Therefore, VCs are typically highly specializedidentifying, invesng in, and monitoring
new firms in a specific sector and at a speafage of development of a company. As Wright
et al. (1998) note, “venture capital is particlylaappropriate in a specific subset of firms
which have non-redeployable or highly speciadi assets.” Amit et al. (1998) show that VC
funding concentrates on industries where thpartance of monitoring and due diligence is

particularly great due to informational asymmetry.

Mason et al. (1999) refer to an industry folklofethe 2:6:2 rule on venture capital investing,

when it comes to VC investment risk: an averagrtfolio contains two losses (the lemons),
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six moderately performing investments (the livotgpd), and two very successful investments
(the plums). Fiet (1995) divides venture capmakstment-related risk into two parts: agency
risk and market risk. Market risk is assateld with unforeseen competitive conditions
affecting the size, growth, and accessabilitytref market, and factors affecting the market
demand, which may be influencegl changes in a venture’'sdimstry environment. Divergent
interests of principals (VCs) and agentsit{epreneurs) are the cause of agency risk.
According to Fiet (1995), venture capitalist§asna much more efficient flow of information
when compared to business angels, and trustlynatimer venture capital firms in information
gathering. According to Fiet, “presenting ajuest for funding to one of [venture capital
firms] will quickly result in sharing of it aong their informant associates.” Tyebjee et al.
(1984) argue that VCs use fiveazhcteristics when they assesdeal. The characteristics are
highlighted in Table 4.

Table 4 Characteristics Used by VCsin Deal Assessment

Characteristic Description

/7
0’0

Size of market

Market need

Market growth potential
Access to market

M arket attractiveness

%o

*

*
L4

/7
0’0

7
°

Product differentiation Uniqueness of product
Technical skills
Profit margins

Patentability of product

2 7
R X4

0,
°

*
°

Managerial capabilities Management skills
Marketing skills
Financial skills

References of entrepreneurs

7 ®
LS X4

*
%

*
%

Resistance to
environmental threats

Protection from competitive entry
Protection from obsolescence
Protection against downside risk
Resistance to economic cycles

>

/)
%

*
°

*
L4

/7
’0

Cash-out potential Future opportunities to realize capital gains

)
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3.4.2. VC and Entrepreneurs

According to Chesbrough (1999), venture capi&dws new firms to enter the industry by
creating high risk / high reward positions falented managers and engineers. Incumbent
firms are the main available pool of experiesheagineering and management talent on which
the VC community depends (Chesbrough 19@®).the other hand, Gompers et al. (2005)
suggest that the ultimate success of VCkbdcfirms is bounded because employees of the
firm are likely to leave to start their ownnteres when the firm growth slows. Chesbrough
observes that, when there is relativelylditexternal capital ailable for new venture
formation, incumbent firms do not confront th@gpect of losing people or customers to new
start-up competitors. Gompers et al. shows &xddgting public companies are an important
source of entrepreneurs for venture-capital becktart-ups, especially those corporations

with patents in areas that verdguwapitalists are interested in.

Hellmann et al. (2000) study the factors thaedaine whether entrepreneurs are able to raise
venture capital. Their study of high-tech start-upSilicon Valley shows that innovator firms
are more likely to obtain venture capital thantator firms. In addition, Hellman et al. shows
that venture capital shortens the time nbarket for new innovative products. Also, the
presence of a venture capitalistaissociated with a significant reduction in the time required
to bring a product to market. Aarding to Hellmann et al. (200 firms also list obtaining
venture capital as a significant milestone inlifeeycle of the company as compared to other
financing events. According to Amit et al.990), failure rates among venture capital-backed
firms is higher than in the population afew firms because the most promising
entrepreneurial firms will not seek venture ¢alpiinancing. Carpenter et al. (2003) find that,
although venture capitalists are risk specialtgshnology-based IPO firms are less likely to
have extensive global sales when they are babiedVC. Carpenter et al. also find that VCs
are risk-seeking when VC backing is complerednby the international experience of their
board appointees, top management team meesntor both. To understand what venture
capitalists are looking for in an entreprenelufiam, a profile of “the ideal entrepreneur”
(Zider 1998) is presented in List 2.
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List 2 Profile of Ideal Entrepreneur from VC Per spective

Ideal Entrepreneur, from a Venture Capitalist’s Per spective

« Qualified in a “hot” area of interest

% Delivers sales or technicadvances, such as FDA approval, with reasonable
probability

B

» Tells a compelling story and is presentable to outside investors

X3

A

Recognizes the need for speed to IPO for liquidity

DS

» Has a good reputation and can provide references that show competencies and skills

D

» Understands the need for a team with aeta of skills and therefore sees why
equity has to be allocated to other people

DS

»  Works diligently toward a goal but maintains flexibility

DS

»  Gets along with the investor group

B

» Understands the cost of capital and typideal structures and is not offended| by
them

53

» Is sought after by many VCs

*,

B

» Has realistic expectations about process and outcome

3.4.3. VC and Cleantech Ventures

Lack of capital is cited by many entrepreneursdmrrier to growth, or sometimes even for
the failure of the start-up (Amit et al. 2000).odeding to O’Rourke (2004), ventures that are
environmentally oriented face the same finagduarrier as other ventures, but also have an
additional hurdle to overcome: investossho do not recognize or understand the
environmental sector. Other than O’Rourl29@4), there are only a few other studies that
have explored VC and investing in green teabgy, cleantech, or environmental technology
(Diefendorf 2000, Wuestenhagen et al. 2006, Raddjelovic et al. 2003). Randjelovic et al.

noted that defining a venture capital categfmy “green venture capital,” “ecological,” or

“environmental” venture capital is difficulDuring the past few years, the terms “clean

energy” and “cleantech” have become momownly used in the investment circles.

O’Rourke (2004) introduced fowtrategic levels of sustainabV/C: (1) VC investments that
target enterprises and technologies that delsagially, financially, and environmentally
sustainable returns and avoid investing in tyeansustainable practices; (2) VC practices
that guide companies in adding value but prevent the potential negative environmental and
social impacts of new ventures; (3) VC wdhat aims to develop market and stakeholder

support for sustainable productsdaservices; and (4) VC activithat generates financially,
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socially, and environmentally sustainabletesa of return on investment. According to
O’Rourke, the apparent blindness of VCs to shstainability or environmental sector often
results in under-investent in such ventures and kes it even harder for new
environmentally oriented business ventuttes be launched. O’Rourke accuses VCs of
“waiting for some spectacular success storiesn@rge” and argues that treating sustainable
or green VCs as a niche market actively maaiiges the concept of sustainable development
within the finance sector and reduces the mdiffgrent ways that VCs could develop more
sustainable ventures across their whole plogo Regarding clean ergy sector, Sonntag-
O’Brien (2003) argued that there is a gendagk of understanding of the clean energy
industry among mainstream financial instibus. Information, experience, and tools are
needed to anticipate and quantify product armjegt risks in the clean energy sector and
develop strategies to mitigate and hedge thAoctording to Sonntag-O’Brien, experience
from the wind energy sector has shown that, wiheastors are able to understand and judge

the risks, the money starts to flow.

3.4.4. VC Investment Decision-Making

It is not so much that people hate uncertainty — but rather they hate losing.

-- Amos Tversky (1990)
Behavioral finance aims to explain what @svinvestment decision-making behavior and
tries to find explanations foit from psychology. A shortreview of the theories and

psychological phenomena that behavioral fimanses to explain investor behavior is

demonstrated in Table 5.

Table 5 Review of Behavioral Finance

Phenomenon Description

Anchoring Anchoring effect takes place whenc@on is made adjusting from an
existing position (Tversky et al. I9, Northcraft et al. 1987, and
Shiller et al. 1996).

Information Information constraints includgroblems of attention, memory,
constraints comprehension, and communication (March 1994).

Problem framing | Problem framing occurs when decisiorakers adopt paradigms to tell
themselves what perspective to take on a problem, what questions
should be asked, and what technologies should be used top ask
questions (Thaler et al. 1990, and March 1994).
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Phenomenon Description

Prospect theory Prospect theory states that peopte risk-averse when facing gains
but become risk-seeking when facing losses (Kahneman et al. |1979,
Feigenbaum et al. 1988, and Feigenbaum 1990).

=

L ossaversion Loss aversion refers to the tendgnaf people to strongly prefe
avoiding losses to acquiring iga ((Tversky et al. 1991, and
Kahneman et al. 1991).

Overconfidence; | Examples of overconfidence (Odean 1998) are hindsight bias and
hindsight and | success-induced bias. Hindsight beecsurs when events that happen

success-induced are thought of as having been potable prior to the event, in
bias comparison to events that do not happen that are thought of as having
been unlikely prior to the event (Goitein 1984 and Bukszar gt al.

1988). Because of success-indudsds, people are more likely to
attribute success to ability and failure to luck (March 1994).

Ignorance of | Ignorance of probability distributionieads people to consider thgse
probability events more probable which they find easier to imagine (Tversky|et al.
distributions 1974 and Camerer et al. 1992).

Mental Mental accounting refers to a pess of coding, categorizing, apd
accounting evaluating outcomes (Thaler 1985 and Thaler et al. 1990), which in

turn affects decision-making.

Status quo bias Status quo bias states that pedmere a marked preference to keep
things the way they are (Kahneman et al. 1991).

Sitkin et al. (1992) review previous reseh on decision-making behaviour in risky
organizational situations andnfl several contradictory results. Sitkin et al. argue that the
conflicting results are due to two main fastor(l) issue-oriented focus that leads to
oversimplified models of individual risk behaviand (2) studies that identify characteristics
that are claimed to influence risk behavioredily, instead of mediating, indirect effect.
Sitkin et al. further argue that once the fiigs of previous studies are reformulated,
contradictory findings are reconcilable. Thenppose a new model on risky decision-making
behavior that is based on the results of joewv studies but reconciles the contradictions

present in the results.

The Sitkin et al. (1992) model is briefly dissed in more detail, as the model is used in
chapter 7 to reflect and refine the findingstls dissertation. The Sitkin et al. model was

chosen since the model has been sucgkgsfapplied to previous research on
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entrepreneurship and venture capital (Mullingle2002, Carpenter et al. 2003, Manigart et
al. 2002, and Simon et al. 2000). The Sitkin enadel of the determinants of risk behavior
is based on two mediating mechanisms: risk pmsjpg and risk perception. Risk propensity
acts to shift decision-makers’ attention regagdrisk-related information, influencing what
information is used and what is discarded.the Sitkin et al. model, decision-maker risk
propensity has three determinants: risk prefergnoertia, and history of risk-related success
and failure. Risk perception is an individual'ssassment of risk in a particular situation. In
the Sitkin et al. model, decision-maker riskgaption has six determinants: risk propensity,
problem framing, top management team bgeneity, social influence, problem domain
familiarity, and organizational otrol systems. Sitkin et al. (1995) tested the model further
using only one determinant of risk propensitg.(ioutcome history) and two determinants of
risk perception (i.e., problem framing and risk progity). The results of Sitkin et al (1995)
support the inclusion of risk perception anskrpropensity as medas of effects on risky
decision-making behavior. They also lend supgor direct effect of problem-framing on

risky decision-making behavior.

The goal of venture capitalist decision-makingasassess the possibility for success and the
risk of failure by evaluating the informati@urrounding a particular venture and the industry
in which it operates. Ventureapitalists have developed seadefinancial risk management
tools, some of them exhibited in Table 6,minimize their downside exposure in case the
venture does not perform. In making the deristo participate in the new venture, the
venture capitalist has few hard facts to refy making the venture capitalist rely heavily on
his assessment of the entrepreneur’s abilitdd@velop the new venture (Amit et al. 1990).
Uncertainties regarding business models, latkodified operatingand industry data, and
investor inexperience with sitar firms all present market participants with the potential of

investing in “virtual lemons” (Sanders et al. 2004).

Table 6 Venture Capital Industry Strategiesto Manage Risk

Way to Manage | Result

Financial Risk
Staging of | Reduced financial risk, as not all thie money is invested up front.
investments This gives a possibility for the vame capitalist to either back out

from investing more or “re-va&i the company at each stage.
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Way to Manage | Result
Financial Risk

Syndicating  deals| The total investment burden isakd with two or three othe
with other investors | venture capitalists, diminishing the exposure to risk. This |also
creates a possibility to particigain several deals and offers| a

possibility to diversify the investment portfolio.

=

Use of preferred | Guarantees a senior position the case of liquidation of the
shares by venture | venture.

capitalists

Anti-dilution Right to purchase securities snbsequent rounds of financing pn
provisions the same terms offered outside investors.

Use of debt instead | Portion of the risk may be plac@&dthe form of subordinated delt,
of equity which may even accrue interest.

According to Gifford (1997), venture capitabridracts have three main characteristics: (1)
staging the commitment of capital and @m$ng the option to abandon, (2) using
compensation systems directly linked to vatreation, and (3) preserving ways to force
management to distribute investment proce€tesbrough (2003b) argues that the staging of
venture capital investments, combined witle strong incentive alignment between the
venture managers and their inva@st creates an ability to adjuthe direction of the venture
rapidly as market and technical uncertainties resolved. Chesbrough contrasts the venture
capital practice to internal cii@ market of a firm and notabat the process that allocates
capital through an annual capital budgetingcpss is “much less suitable for early-stage
ventures experimenting in areas of high uncetyatnat lie far from the primary business of
the firm.”

Previous research on decision-making in ventcapital includes desptions of decision-

making stages, followed by expressions dgubt on the logical behavior of venture
capitalists, and recently some studies on tlgnitive elements in venture capitalist decision-
making. In addition, some research has beermechout on perceived risks and differences in
risk-taking propensity among entrepreneursivnenture decisions (Forlani et al. 2000 and
Simon et al. 2000). Tyebjee et al. (1984) prest#msventure capitalist decision-making as a
process consisting of five steps. The steps(ajedeal origination, (2) deal screening (3) deal
structuring (4) deal evaluation, and (5) post-itwesnt activities. Fried et al. (1994) present a

similar task-oriented and rational descriptiontloé venture capital decision-making process
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consisting of six stages. Othstudies on the venture capiga decision-making process
include Silver (1985) and Hall et al. (1993jacMillan et al. (1985) studies the decision-

making process from evaluation criteria perspective.

Various researchers have expressed their doobthe accuracy of describing the venture
capitalist decision-making proceas a flow of logical steps.d®erts (1991) states, “venture
capitalists are as different from each otteey are individuals” and noted that finding
consistent and learnable criteria for venture tedjmvestment decisiornis difficult. Sandberg

et al. (1988), who studied venture capital decigirocesses, states,ian decision-making
cannot be understood by simply studying fidakisions.” Shepherd (1999) warns venture
capital researchers of potential biases andre&nath venture capitest self-reported data.
Shepherd notes further that €imure capitalists have a tendency to overstate the least

important criteria and understate the most important criteria.”

Studies that research the cognitive side of wentapitalist decision-rking process are quite
recent. Shepherd (1999) stusli'espoused” and “in-use” decision-making policies of venture
capitalists. In Shepherd’s study, the tefsspoused” is used to mean decision-making
policies venture capitalists report and “in usefriean those that they actually use. The study
shows that several decision-making factorghsas industry-related competence, lead-time,
and scope differed in importance when “ireugecision-making police were compared to
“espoused” decision-making policies. Shephertesdhat the results also show that venture
capitalists have only limited introspectiontantheir decision-making when assessing the
likely profitability of a new venture proposal.later study Shepherd carried out together with
Zacharakis (Zacharakis et al. 2001) shows Yeature capitalists are overconfident and have
cognitive bias in their decision-making. Zadhids et al. (1998) suggests that venture
capitalists are not good at introspecting theinayecision-making pross. Zacharakis et al.
(1998) argues that VCs may suffer from a systiirrbias, caused by a lack of understanding
of their intuitive decision-making process besawf information overflow, that impedes the
performance of their investment portfolio. Zadlas et al. (1998) also finds that VCs are
very consistent in their decision-making pges, even though they do not necessarily

understand how they make their decisions.

Although the elements of risk, risk propensitiasad risk perceptions of venture capitalists
have not explicitly been studied, Forlani et(@000) examine how risk propensities and risk

perceptions affect entrepreneurs’ new ventdeeisions. Forlani et al. state, “our results
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suggest that investors shouldtreist their new venture investments to entrepreneurs whose
risk propensities best match the needs ohlibe opportunity at hand and the investor’'s
objectives.” Simon et al. (2000) study newnutge formation and conclude, “Our findings
suggest that risk perceptions may differ beeawertain types of cognitive biases lead
individuals to perceive lesssk.” Their study examines thregps of biases: overconfidence,
illusion of control, and belief in the law sfnall numbers, which occurs when the sample of
information is too small to draw firm conclusions.
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4. Methodology and Research Process

Chapters 1 through 3 present the study reseguelstions and findings of previous research
on industry emergence and evolution and the eblentrepreneurs and financiers in industry
creation. Chapters 4 through 8 discuss the empstady that was carried out and is used in
theory building of this dissertation. This cheppresents methodology, research setting, and
the research process. First, the methodologiwaices are discussed and justified. Second, the
research setting is introduced, including the selecriteria for the interviewed investors and
selection criteria for entrepreneurs that wer@duded in the clean energy venture financing
survey. A description of the wider reseamntext, concentratingn clean energy market
drivers and the clean energy and cleantech VC ebatévelopment, will follow in chapter 5.
Third, the research process is discusseduding a description of the data collection and

analysis.

4.1. Methodological Choices

The empirical part of this study was collecfeaim the clean energy technology sector. This
sector was chosen becauséatsfprominence among cleanterivestment categories. Clean

energy technologies have attracted the dsrgshare, over 40%, of all cleantech VC
investments (Parker 2005). The study consistethree subsequent data collection phases,

with emphasis on the first two:

VC and CVC fundstwenty-nine semi-structured, in-deptiterviews were carried out with

venture capitalists and corporate venture capttaivho have invested in the cleantech sector,
and specifically to clean energy ventures. Raetace interviews were conducted in Europe

and North America.

Clean energy venturesA clean energy venture financing survey that consisted both of

gualitative, essay-format questions and sago@ntitative questions was carried out. The

survey results contain data from 164 cleaergy ventures less than 10 years of age.

Other clean enerqy sector stakeholddbsita collection was anducted in the form of

stakeholder interviews, media search, and attecelaf conferences in the clean energy and
cleantech area in order to gain a bettereustnding of the emerging clean energy and
cleantech sector. Interviews with trade orgations, research park technology transfer

officials, entrepreneurs, and other related aciese carried out. In addition, newspaper and
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magazine articles and presdesses concerning clean energy as an investment area were

collected and analyzed. Clean energy conferenod other related events were attended.

The choice of qualitative approach and the asafga variety of data collection methods are
justified by the following arguments. Thissdertation is concerned with the clean energy
venture entrepreneurial challenges and thie MCs and large companies play in the
development of the clean energy market. In otdecapture the richness of the clean energy
market emergence phenomenon, emphasithemqualitative approach was found suitable,
since the goal of qualitative studies isgain an understanding of a complex problem area
(Creswell 2003). Denzin et al. (2000)sdebe the qualitative researcher alsrigoleur who
learns to borrow from many different disciphis. Denzin et al. deribes the qualitative

research approach as follows:

Qualitative research is a situated activity that tesdhe observer in the world. It consists of a
set of interpretative, materiplactices that make the worldsible. These practices transform
the world. They turn the world into a ssi of representations, including field notes,
interviews, conversations, photographs, recaslirand memos to thelselhis means that
gualitative researchers study things in their nhgetings, attempting tmake sense of, or to

interpret phenomena in terms oétmeanings people bring to them.

The following arguments exist for the use tbe grounded theory approach, the use of
empirical materials among them, interviewsidasurvey data. First, clean energy market
emergence and the financing of clean energyuweathave received velynited attention in
literature. Second, little coherent theory exibiat would explain the biggest entrepreneurial
challenges clean energy ventures face andisiikecharacteristics of clean energy ventures
from VC perspective, especially the cognitive ri$laracteristics. Third, the cognitive side of
VC decision-making has received insufficient aftamin literature andittle theory building
exists on this matter. Also, no previous thebuilding exists regarding the link between
clean energy market development and the odl®Cs or corporate VCs. Therefore further

explorative, theory-generating research is ne@dedder to establish such a body of theory.

Qualitative research is multi-method in fec@Flick 1998). Flick argues that combining
multiple methodological practisesuch as empirical materiaperspectives, and observers in
a single study is a strategy to add rigoredatth, complexity, richness, and depth to the
research inquiry. According to Denzin et@000), the use of multiple methods, also referred

to as triangulation, reflects the attempt $ecure an in-depth understanding of the
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phenomenon in question. In grounded theory, deeelops a theory, which is an abstract
analytical schema of a phenomenon relate@ foarticular situation (Creswell 1998). This
situation is one in which individuals interactkéaactions, or engage in a process in response
to a phenomenon. To present the results,résearcher writes theoretical propositions or
hypotheses or presents a vispaiture of the theory (Creswell). According to Creswell, the
grounded theory data collection methods invgbvenarily interviewing, but other methods
can also be used. Grounded theory reseaschse systemic procedures for analyzing and

developing theory, with the overall tone ajor and scientific credibility (Creswell).

Theory is a plausible relationship among concepis sets of concepts (Strauss et al. 1998).
According to Creswell (1998), in grounded thestydy, the researcher typically conducts 20
to 30 interviews based on several visits “to tleddfi to collect data to saturate the categories
of information. While the researcher collecte thata, she or he begins analysis (Creswell).
Creswell calls the analysis process a “zigzag,emlthe researcher ventures “out to the field
to gather information, analyze the data, bacthtofield to gather more information, analyze

the data, and so forth.” Corbin et al §09 propose the following three procedures for
grounded theory analysis: open, axial, and sekcoding. Open coding develops categories
of information, axial coding interconnectsetltategories, and selective coding “builds the

story.” The process ends with the developmerthebretical propositions (Strauss et al.).

In addition to empirical data, this dissertatiomsigxisting literature in theory building. The
proponents of traditional grounded theory methatisse that the researcher should allow the
theory to emerge from the data only and ignoesfitidings of previous literature (Glaser et al
1967). However, later groundeckthry proponents have taken arm@ermissive approach to
the use of previous literature findings iredny building (Strauss et al. 1998). The purist’s
approach to grounded theory proposed by Glasal. (1967) receivedriticism as early as
the 1960s. A review by Loubser (1968), publhe the American Journal of Sociolggy

stated “Sociologists are urged to shed all fine-conceived notions, received theories, and
propensities to logical deduction, and to expibsenselves to the data. Hence the problem of
the relation between induction and deduction inrgifie activity is solved by taking either-or
position, declaring that induction is the beknot the only, method.” This dissertation uses
previous literature to focus research issuesgiseria for the study, and refine the research

findings.
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4.2. Research Setting

The empirical focus of the dissertation is cleaergy venture entrepreneurial challenges, VC
and clean energy venture interaction, and perémce of CVC funds that invest in clean
energy ventures. In the area of clean enéogyh VC and CVC funds have, during the last
five years, showed rapidly ineasing investment activity. The wider research context, clean
energy market, will be discussed in more detaghapter 5. The names of the 29 interviewed
VC and CVC firms are disclosed, as is the twhéhe fund interview. However, for reasons of
confidentiality, the names of the informante aot disclosed, neither are the quotes used in
chapters 6 through 8 attributable to the mwiwved firm name. Th@ames of the 164 clean
energy ventures whose survey responses areiused study are not disclosed for reasons of
confidentiality. A brief discussion of the tler@lata collection phases and the logic behind the
selection of the studied VCs, CVCs, venturasd other clean energy sector stakeholders

follows.

4.2.1. VC and CVC Funds

All together, 29 interviews were carried @rhong independent, corporate, and government-
backed VCs, both in Europe and in NorAmerica during 2003-2005. The researcher
personally carried out all except for thredemviews. However, these three interviews
followed the same format as the interviesenducted by the researcher herself. A written
transcript was received from the three intews. Table 7 shows the interviewed VC, CVC,
and government-backed funds. Due to practizaitations, most of the interviews were
carried out among European VCs and CVCs. flinds were identified through energy sector

VC conferences, such as Cleantech Venture Foamd European Energy Venture Baand

L www.cleantechventure.com

2 www.europeanenergyfair.com
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by crosschecking with the already intervielMeinds. Almost all of the European VC and
CVC funds that were actively investing iclean energy ventures in 2003-2004 were
interviewed. In Spring 2005, additional interwie were carried out among North American

VCs investing in clean energy venture®rder to lessen possible geographical bias.

All of the interviewed VC funds had made kast one investment into clean energy
technologies. Most of the interviewed funds jpelplpromoted the clean energy sector as one
of the fund’s focus areas. It was essentiat@acentrate in one cleantech category only in
order to acquire solid understanding of theea@sh context, the clean energy sector. The
clean energy sector was chosen as the safrckeantech empirical data for three reasons.
First, the energy industry, which is one oé tlargest sectors of the economy, is currently
under pressure to change. Second, the ensegyor is attracting a growing amount of
attention from VCs (Parker 2005). Thirdhnse European CVC funds have been active

investors in the clean energy market, it was etquethat interesting and rich research data

would be available if clean energy focus was chosen.

Table 7 Interviewed VC and CVC Funds

Par ent Fund Interview (Interview
Fund Name Fund Type [Company TypelLocation |Date Type
Norsk HydrqCorporate Face-to-face
Technology Ventures VC Oil & gas Norway 6.11 2008taped)
Corporate Face-to-face
RWE Dynamics \VC Utility Germany |17.2 2004taped)
Corporate Face-to-face
MVV/Accera \VC Utility Germany | 18.2 2004taped)
Corporate Face-to-face
Eon Venture Partners|VC Utility Germany | 19.2 2004taped)
Vattenfall Europ({Corporate Face-to-face
venture \VC Utility Germany | 5.2 2004 |(taped)
Corporate Face-to-face
Suez Novinvest \VC Utility France 24.3 2004taped)
Edf BusinegCorporate Face-to-face
Innovation \VC Utility France 25.3 2004taped)
EdF CapitgCorporate Face-to-face
investissement \VC Utility France 24.3 2004taped)
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Par ent Fund Interview (Interview
Fund Name Fund Type [Company TypelLocation [Date Type
Schneider Electr/Corporate [Technology Face-to-face
Ventures \VC Manufacturer | France 23.3 20({taped)
BASF Venture CapitiCorporate [Technology Face-to-face
GmbH \VC Manufacturer | Germany | 18.2 20(taped)
Corporate Face-to-face
Easenergy \VC Utility USA 17.2 2005|(notes)
Indepement Face-to-face
Nth Power \VC None USA 9.10 200&taped)
IndependernNone Face-to-face
SAM Group \VC Switzerland20.8 2003(taped)
IndependenNone 20.10 Face-to-face
MSBI Capital \VC Canada |2003 (taped)
IndependernNone 21.11 Face-to-face
Innofinance \VC Finland 2003 (taped)
IndependenNone Face-to-face
Glastad Invest \VC Norway 5.11 2003(taped)
IndependernNone Face-to-face
PEM-fund \VC Finland 7.11 2003 taped)
IndependenNone 20.10 Face-to-face
Proventia Group \VC Finland 2003 (taped)
IndependenNone 14.11 Face-to-face
Capman \VC Denmark (2003 (taped)
IndependenNone Face-to-face
Apax \VC Germany | 11.3 2004taped)
IndependenNone 29.10 Face-to-face
Nordstjernan VenturesvC Sweden 2003 (taped)
IndependerjNone Face-to-face
Draper Fisher JurvetspuC USA 1.2 2005 |(taped)
IndependerjNone Face-to-face
Rustic Canyon PartneiéC USA 26.1 2005(taped)
IndependerNone Face-to-face
Good Energies Inc  |VC USA 26.1 2005(taped)
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Par ent Fund Interview |Interview
Fund Name Fund Type [Company TypelLocation [Date Type
Pacific CorporatindependeriNone Face-to-face
Group \VC USA 29.3 2005(taped)
California CleafindependernNone Face-to-face
Energy Fund \VC USA 21.3 2005(taped)
None Phone
Independen interview
Chrysalix \VC Canada 24.1 200pnotes)
Finnish IndustrigGovernmenNone Face-to-face
Investment \VC Finland 7.11 2003 taped)
GovenmeniNone Face-to-face
Start-Fondet \VC Norway 4.11 2003(taped)

4.2.2. Clean Energy Ventures

Collecting data on clean energy ventures, andifspedty the challenges the firms face when
trying to raise venture capital for their firms, difficult. No readily available databases or
previous studies exist or, if thelo exist, they could not be identified. Therefore, a decision
was made to carry out a survey among cleaergy ventures. A Web-based survey method
was chosen for practical implementation oé thurvey. The first step was to assemble a
contact database of clean energy venturesdwade. The goal was to identify clean energy
ventures less than 10 years of age that hae@ to raise venture capital funding for the firm.
The database was built using publicly avagalata on energy venture fair participants,
national registries of renewablenergy firms, portfolios of wure capitalists, and other

databases such as GreerTRublicly available lists of Energy venture faiEuropean energy

3 www.greentie.org

4www.energyventurefair.com
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venture fai? and National Renewable Energy Lab (NREL) Industry growth Fbrum
participants provided a starting point for lolilg the contact database. Using the firm Web
sites and the above-mentioned sources, comémtimation for each firm was added to the

database. The clean energy venture contact irfitomincluded the email addresses of either
the CEO, CFO, or investor relations repreéatve of the firm. Tl contact database was

gradually built between June 2004 and Fetyu2005 and consisted of 916 clean energy
ventures worldwide. The survey was sent owabruary 2005. Prior to sending the request to
participate in the survey, the survey quest@re was tested by two North American clean

energy ventures. The survey questionnaire is shown in Appendix 1.

4.2.3. Other Clean Energy Market Stakeholders

In order to acquire background informationtbe clean energy market, clean energy market
drivers, and to design the survey format, #ddal stakeholder interviews were carried out.
These interviews have guided the researchction and provided additional viewpoints into
the research area. For reasons of confidentjidalie informant names are not disclosed. Only

the informants’ organizations are shown in Table 8.

Table 8 Interviewed Clean Energy Market Stakeholders

Organization Name Organization Type Location |Interview |Interview

Type Date
Lawrence Berkeley LalEnergy research alUSA Face-to-facg2.3 2005
Technology transfer unit  |technology development (taped)

Lawrence Berkeley LalEnergy research alUSA Face-to-face2.3 2005
Energy efficiency research [technology developmer (taped)

—

5 www.europeanenergyfair.com

5 www.cleanenergyforum.com
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Organization Name Organization Type Location |Interview |Interview

Type Date
WestStart/CalStart Noprofit organizatiofUSA Face-to-facg26.1 2005
working with (taped)

transportation issues

Hydrogen Ventures LLC Firm providing reseafdSA Face-to-facg25.1 2005
financial an( (taped)
technological adviso
services on alternati
energy technologies

Quantum Insight Emerging technologUSA Face-to-face10.2 2005
and assessment sery (notes)
firm
uc Berkeley, OpeUniversity researqUSA Face-to-face22.3 2005
Innovation Center organization (videotaped
Ecosa Capital Environmental debt fultBA Face-to-faceFeb-March
(notes) 2005
CleanEdge Cleantech advisory firm USA Telephon22.2 2005
(notes)
Enginion Clean energy venture Germany Face-to-f&@2004
(taped)
Sulfurcell Clean energy venture Germahy Face-to-{ac22004
(taped)

In addition, a large number of conferences, whdps, and trade fairs in the area of cleantech
and clean energy were attended in order to §ather understanding of clean energy as an
emerging investment area. Newspaper and magaaiticles and press releases concerning

clean energy as an investmergawere collected and analyzed.

4.3. Research Process

Empirical data were collected over a periodwd years. The majority of the VC and CVC
interviews were carried ouh 2003 and 2004 (Table 7), concentrating on the European
investors. Additional interviews were carriedit in the spring of 2005 in North America
(Table 7). Although Table 7 shewhe funds’ physical locations, many of the interviewed VC

and CVC funds have made irstments in ventures that operate in other countries or
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continents. For example, Germany-based BA&Hture Capital and Norway-based Norsk
Hydro Technology Ventures have made severastments in North Asrican ventures. The
same is true for European independent fd@ds, such as SAM Group. These cross-border
VC investments are argued to lessen the ptesgturope-centric bias of the VC and CVC
interviews. Stakeholders other than VC andCCwterviews (Table 8) were carried out in
2004 and 2005. The survey contact databasehwdt during the latter half of 2004 and the
survey was carried out in February 2005. @oafices, workshops, venture fairs, and trade
fairs in the area of cleantech and clean energne regularly attended during the period from
2002 through 2005. Newspaper and magazinelestiand press releases concerning clean

energy as an investment area were colleatetlanalyzed during this same time period.

4.3.1. Data Sources and Data Collection

The research process varied for all of thee¢hdata collection phases (chapter 4.1). Data

sources, collection, and analysis are nextwulsed for each of the three approaches.
(1) VC and CVC Funds

The average duration of the informant interviews was 1.5 hours. For each of the interviewed
funds, at least one of the fund partners wasruewed. In some cases, all of the fund
personnel attended the interview session. Atérviews except for one were face-to-face
interviews that were carried out in the funepises (Table 7). All interviews except for two
were taped and later transcrib@those interviews that were nafped were transcribed during

the interview.

The goal of the interview was tover clean energy activitied the fund. Every interview
was guided by open-ended questions that wermast cases, sent to the informants prior to
the interview. In the interview, a brief degtion of the study was first presented and the
confidentiality of all responses was assureao8d, the informant was asked about his or her
responsibilities in the fund, the informabhackground, and personal experience on clean
energy ventures. The interviewee was also askelscribe the fund history, objectives, and
reasons for investing in the clean energy sedtioe informant was then asked about the clean
energy sector investments hishar fund had made and the involvement of the interviewee in
these investments. The informant was alskedsabout his or her views on clean energy
market drivers and the challenges he @ bhd experienced with clean energy technology

investments. Informants in independent \@ds were also asked about their views on CVC
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funds active in the sector. CVC fund infornmsmnvere asked about the involvement of the
CVC fund’s parent firm in the fund’s daily opeat, and the financial and strategic goals of
the fund that had been set by the parent firmthatend of the interview, the interviewee was
asked to name additional clean energy fundscamtiact people for the use of the researcher.
These contact leads were udedcross-check that the leadi clean energy VC funds were
covered during the data collection processaddition to the fund interview data, documents
and other secondary sources were consultesheaer available. This included World Wide
Web documents, press releases, and fund aameyports. These documents were used to
triangulate the findings from the interviews. time case of corporate venture capital funds,
secondary data from news services and tjadeals were important in understanding the
CVC fund parent firm’s technology and markstuation. Understanding the industry and
market context surrounding the CVC fund parénth was needed in analyzing the CVC

interview data.
(2) Clean Energy Ventures

A Web-based survey, using the contact databaseribed earlier, was o@&d out in February
2005. A brief description of the survey respondents is presented in Table 9. The survey
invitation was sent via email to 916 clearergy ventures. Of these invitations, 161 emails
did not reach their destination. It was discodetteat, during the eight months it had taken to
collect the contact information database, sahé¢he clean energy ventures had ceased to
exist, some had merged with other firmsnd thus some had changed their contact
information. In several cases, the contact@ethat had been added to the database no longer
worked for the firm and the email account haddmee inactive. When these losses were taken
into account, 755 emails reached their destnatThe survey questionnaire is shown in
Appendix 1. The survey started with questiomsthe venture background, in order to make
sure that the firm was part of the target grolipe eligibility criteriawere that the firm was
less than 10 years of age and it operatedenatiea of clean energy technology. The survey

received 164 eligible responses.

Of the respondents, 68% werel@adership or senior management positions and 64% of the
respondents were one of the firm founders. l@isé respondents that were one of the firm
founders, 69% had previous start-up experiefeughly half, 54%, of the ventures had
participated in an energy venture fair or otlkemilar event in ordeto make contact with

investors.
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The goal of the survey was tudy the experience of cleamergy ventures with venture
capitalists and the challenges the venturesevigcing. Of the survey data, the open-ended
guestions provided the researcher with the missful data. Since ¢hcontact database was
constructed using participant information ofivas clean energy and other cleantech sector
venture fairs (chapter 4.2.2), the databasethadsurvey respondents exhibit a certain bias.
For example, the ventures included in thentaot database were actively looking for
additional financing for their fims or had already secured \f@hding. The success rate in
raising VC financing (Table 9) was alsoceptionally high among the respondent firms.
Although no quantitative measures on the easdifficulty in raising funding for a clean
energy venture can be given based on thidystthe open-ended essays regarding venture
challenges and experience with venture capitafisbvided the researcher with rich data on
the interaction between the stakeholders. Tlean energy venture financing survey data
provided a view to the “other side of the firténg table” and complement the data acquired
through VC and CVC interviews.

Table 9 Clean Energy Venture Financing Survey Overview

Topic Details

Peak year 0 2001; 16% of the respondent firms were founded in 2001
venture founding

Company size 41% of the respondent firrmmployed five people or less, 32%

employed 6-25 people. In other words, companies in the area of clean
energy that participated in thergay were fairly small, as 73%
employed fewer that 25 people.

Location 57% of the respondent firms wégeated in the US, of which roughly
one-third were located in Califioia. 27% of the respondent firms
were located in Europe and 9% in Canada. The US bias is partly due
to the better visibility of energstart-ups. The survey contact database
was built using venture fair parti@pt lists and other forums where
clean energy ventures promote their businesses.

Energy technologyThe survey respondents were asked to identify their main business
area area. The largest groups were fegells and other hydrogen—related
technologies (23%), solar PV technology (16%), wind (8%), energy
efficiency (15%), and energy management solutions (10%).
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Venture capital 72% of all respondent firms hadiwght venture capital funding eiter
funding from independent, corporate, government-backed VC funds. 44%

of the firms that had sought VC funding had managed to raise it. The
high rate of success in raising ventaapital is due to the bias in firm
selection, since VC portfolios andezgy venture faiparticipant lists
were used when building the contact database.

(3) Other Clean Energy Stakeholders

The data collection procedure for clean energikedtolders was the same as described earlier
for VC and CVC funds. The informants in eaghthe interviewed organizations were in a

leading position within the organization. &lopen-ended questions included questions on
clean energy market drivers and challengedHerclean energy market growth, as observed
by the informant. The stakeholder interviewiajanewspaper and magazine articles and press
releases concerning clean energy as an imesdt area were used in gaining general

understanding of the research area, but they metreised in the theory building of the study.

References to the collected and analyzexkettolder interview data and newspaper and
magazine articles are made time theory building chapters when it is judged necessary in
order to help the reader to understand eéhergy industry context and the emerging clean

energy market in more detail.

4.3.2. Data Analysis

According to Ryan et al (2000), grounded theisran iterative process by which the analyst
becomes more and more “grounded” in the dathdevelops increasingticher concepts and
models of how the phenomenon being studiedyeairks. The data on clean energy venture
challenges and the role of fimgiers and large firms in thdean energy market development
was collected in three different data collectrases, as described earlier. Data from phases
1 and 2 were used in the data analysis. frata phase 3 served as background material for
the researcher. Data collection of this stwdys a challenging task, carried out over two
years’ time. The long data collection period re=dilin having copious amounts of data to be
analyzed, mostly in text format. Grounded thedaya analysis principles (Creswell 2003 and

Strauss et al. 1998) were followed in the ne&ndescribed in this chapter. An iterative
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process between data, emerging theory, and literatas used to make sure that reliability

and validity concerns were a@dsed during the data analysis.

The typical way of carrying out grounded theorgaarch is collecting verbatim transcripts of
interviews and reading through aairsample of text, usuallyde by line (Ryan et al. 2000).
The data analysis of this study followed thipital way described by Ryan et al. The coding
part of the data analysis process that ledhto theoretical models presented in the theory
chapters (chapters 6 through 8) consisted oktktages. These stages are discussed next in
more detail, including a description of thetizel memos that were kept during the data

analysis.
(1) Open coding

The VC and CVC interviews were taped and $raitbed as described in chapter 4.3.1. The
interview data was coded using open codinga{&s et al. 1998). In practice, the coding
meant re-reading the transcribed interviews witlestions such as “What is the fund manager
discussing here?”, “What caused the descriiadation?”, “How did the VC fund manager
react to the situation?”, “How does the funthnager's previous professional experience
influence his view of the situation?” and “Whaas the outcome of the situation?” in mind.
With the help of questions data categoresl properties (Creswell 2003) were identified.
Since the interviewed VCs and CVCs tended ®uesy similar terminology in the interviews

such as “exit strategy”, “capital intensity” afdue diligence”, in-vivo labels i.e. terms used

by the informants themselves were ugadcategory names in most cases.

The VC and CVC interview transcript coding starwhile additional iterviews were carried
out. More categories were added when neta dame along. To keep track of the data
categories, and to note down the emerginigtimms between the categories and their
properties, the researcher started to write waylgaper versions in an early stage of the VC
and CVC interview process. Literature was adtesl to refine these early empirical findings.
These working paper versions served alsoaaie books (Creswell 2003) for the researcher.
The early working paper versions gradually deped into theoretical memos and helped in
axial coding of the data. Both axial coding d@hdoretical memos are discussed in more detall

later in the chapter.

Ryan et al. (2000) noted, “as grounded thesriktvelop their concepts and categories, they
often decide they need more data from infants.” After the initial coding of European VC

and CVC interviews (Table 7), it became appatkat “other side of the financing coin,” the
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clean energy entrepreneurs trying to raise funéongheir venture, needed to be studied. The
categories and properties that had been ifietitirom the European VC and CVC interview
data were used to construct the survey qoesdire (Appendix 1). Since many of the survey
respondent ventures were located in Northefica and had thus interacted with North
American VCs instead of European VCs, &ddal interview data from North American
clean energy VCs were collected in therifp 2005 to compensate for the possible
geographical bias of the VC and CVC intervievaried out earlier. After the survey had
been carried out in February 2005, the operstjole essay responses from the survey data
were coded in a similar manner as the EuaopéC and CVC interviews. The same was done
for the North American VC an@VC interview transcripts. Iial codes that emerged from
the European VC and CVC interview tranptrdata were supplemented by codes that

emerged from the survey data and North AnaTiw’C and CVC data open coding process.
(2) Axial coding

The goal of axial coding is teelate the separate codes (gatges and their properties) to
each other and to fit the datdaara frame of generic relationgisi The process proceeds in an
inductive manner mainly concentrating on causgtionships. The @ coding and open
coding process proceeded irparallel manner during the dagmalysis, mainly due to the
usage of early working paper versions mentibearlier. During axial coding categories and
their properties were divided into separatments. These elements were phenomena, causal
conditions, context, intervening conditionstiae strategies and consequences. Table 10
demonstrates axial coding by giving an ep@#mof some of the codes used in the

development of the theoretical model presented in chapter 8.

Table 10 Elements Used in Axial Coding and Examples

Element Code Description

Phenomenon Manager support Difficulties in gaining support for CVC |fund
activities among the parent company operational
unit managers

Causal Innovation View on the importance of innovation within a

conditions parent firm of a CVC fund

Context Industry values Traditiorsnd value systems of energy industry,
“way things are done”.

Intervening Success Venture success often goes unnoticed in the parent

conditions compensation company
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Action Investment Involvement of parent company managers in |the
strategies decision-making | investment decision-making

Consequences| Fund performance  Problems in CVC fund performance

(3) Selective coding and theoretical memos

Selective coding means that one category iserhas the core category to which all the other
categories relate to. Another way of selectivdiig is an attempt to find a single “storyline”
around which everything else is connectedAtier the open and axial coding had been
carried out, three storylines, ofer each of the theory-building chapters (chapters 6 through
8), started to take shape. With the help ofkiay paper versions (tbeetical memos) that
were refined throughout the data analysis mecehe three storylines evolved into three
theoretical models. The data analysis prodéss started when the first interviews were
carried out (fall 2003) and contiad until the last interviewsad been carried out (spring
2005). During this time severaorking paper versions of alhe three theoretical models
were developed and iterated tods a final model. For chapter @nly survey data were used
to construct the theoretical model. For theomjiding of chapters 7 and 8, both survey data
and VC and CVC interview data veeutilized. Literature was osulted to refine the findings
as had been the practice starting from theyeatsions of the working papers. Data display
techniques, such as matrices and graphs, weed in constructing the theoretical models.
Initial propositions were deied and evaluated to identifroblems and make appropriate

revisions.

The end results of grounded theory are oftenlaysal through presentatiof text segments,

such as quotes from informants, as exempéaoncepts and theories (Ryan et al. 2000). In
this study, the results are presented in fiben of frameworks, theoretical models, and
propositions. Quotes from the informants, bothrfrithe interview and survey data, are used

as prototypical examples of the study findings.
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5. Cleantech and Clean Energy Market

The empirical data of the study come fronearleantech sub-sector, clean energy. As was
argued in the introduction and chapter 4.1, ni@st prominent investment activity in the

cleantech market has taken place amoagrcenergy technology-related ventures.

The data analysis of this dissertationoigianized around the following three issues: clean
energy venture entrepreneurial challenges)twe capitalist and clean energy venture
interaction, and clean energy corporate \W@ds. This chapter provides the reader with an
overview of both the cleantech and the clesrergy market development. Drivers behind
changes in the energy sector are also discu3$exigoal of the overview is to acquaint the
reader with the research context to a degitest allows the reader to challenge the

interpretations put forth in this study.

5.1. Cleantech VC Market

Clean technology is a hot funding sector that is just coming into its own
after being on VC's back burner for so long.

-- Sheahan (2004)

The annual global revenues of cleantech marke¢ upwards $150 billion, with segments
such as solar or wind growing at annudkras high as 35% (Parker 2005). According to
CleanEdge (2001), the following six factorsnche identified as the source of today’s
cleantech revolution: energy uncertaintgchinological advances, pressing environmental
issues, changing political winds, sustainatdéelopment, and new business opportunities.
Among other factors, the strong growth figures/e attracted venture capitalists and other
investors to the cleantech space. De Callejoal €2005) state five principal factors behind
the emergence of cleantech as an investmdageogy. First, many elan technologies serve
large and fast-growing markets. Second, matiextds and economic forces are behind the
adoption of clean technologies. Examples @f ttends and forces include rising commodity
prices, technology innovation that has driven ddie cost of resource-efficient technologies,
and technology spillover effects from othedustries. Third, experienced and professional
management teams often run today’s cleemt companies; the emergence of serial
entrepreneurs having the experience of ngktheir cleantech companies public is an
important factor. Fourth, the clei@ch sector is seeing a strong and growing flow of attractive

deals. Finally, the strong venture returni@antech investments have confirmed that VCs
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can find attractive returns inedntech. LoGerfo et al. (2005)tiesates, using a sample of 56

publicly traded U.S. cleantech companies, tig median returns realized by investors in
privately held cleantech corapies were 433%, or about 5tiBnes the invested capital.

LoGerfo et al. also argue that cleantech corgsgare able to provide long-term shareholder
value. The argument was supported by creairjeantech index consisting of 11 segments
and comparing the index to the NASDAQ ands&all 2000 indexes’ performance over a ten-
year period. Based on the cleantech index, LoGetrfal. argued that the cleantech index had
strongly outpaced the performance the NASDAQ and Russell 2000 indexes it was

benchmarked against.

According to the Cleantech Venture Networlaifer 2005) over the past three years, nearly
700 investors have invested more than $3likobiin over 500 VC deals in the cleantech
sector, making cleantech at least the sixthdstrgenture investment category. Based on data
from investments starting in 2002, North AmarncVCs have allocated the cleantech VC
money mainly to the three following sectorsean energy —relatetechnology (40%);
materials recovery, clean manufacturing amhbling technologies (22%); and advanced

materials and nanotechnology (17%) (Parker).

Four main VC groups can be identified in theacitech market. The first group consists of the
traditional venture capital firms that have emgad their investment horizon to cleantech. The
first group also includes top-tier VC firmsigitn 2005). The second group consists of firms
that have specialized in the cleantech seétorexample of a VC firm from the second group
is the Swiss Sustainable Asset Management Grdune third group consists of VC firms that
invest in a cleantech sub-group such asew#echnologies or hydgen-related ventures.
Examples of these tightly focused VC firms isiiBg in a particular cleantech sub-sector are

the Canadian Chrysafband the Swiss Good Energies‘rithe last and fourth group is CVC

7 www.Sam-group.com

8 www.chrysalix.com

61



funds that invest in the cleantech sector.GCNinds investing in elan energy technologies

are discussed in more detail in chapter 5.2.

5.2. Clean Energy VC Market

The reason we see growing investment in energy technologies is obvious. As
the industry and its customers find themselves going from crisis to crisis,
there is a growing realization that patchwork solutions are not going to
solve the challenges facing energy producers and users. The emergence of
new technologies and their adoption are capable of fulfilling the promise for
solving systemic problems involving how we generate, use, track, and
manage electric power.

-- Venture capital firm Nth Power (2004)

Venture capital has been flowing into the gyesector since the late 1990s, when the first
dedicated clean energy fudwvere established. According to CleanEdge (2005), sky-
rocketing oil-prices, conflicts in the MiddEEast, power outage concerns, and support from
state governments are pushing clean-energysimants into the mainstream. Although the
clean energy venture capital market has eepesd a downturn from the figures of late
1990s, as shown in Figure 2, this is a reetilthe overall lower venture capital investment
levels. The relative share of energy VC of kat@anture investments has remained relatively
stable, around 2.2-2.8% (CleanEdge), since 2001.

% www.goodenergies.com
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Worldwide vs. US energy VC investments 1998-2004
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Figure 2 Source: Nth Power, CleanEdge, PricewaterhouseCoopers / Venture Economics / NVCA money

tree survey

U.S.-based VCs have made most of the eng@ynvestments (Figure 2). To put the energy
VC investment figure into perspective, the sum invested by the VCs is roughly equal to the

yearly private sector energy R&D investment (Kammen et al. 2005).

According to Prudencio (2005) the developmeinenergy venture capital market consists of
five periods. During the first period, fromehearly 1990s through 1995, venture capital
investments into energy technology were pcadly non-existent, barely totaling about $90
million over five years. In the second et} which started in 1995 and continued to 1997,
Europe and Japan started to take steps t@rmpawer and energy markets more competitive,
followed by New Zealand and the United $tat Entrepreneurs and venture capitalists
activated and in 1996, $122 million pourédio companies developing new energy
technologies and services. From 1997 to 20@iich constitutes the third period, more than
266 investment rounds were abals resulting in investments totaling more than $3.3 billion.
The last period was 2002 to 2004, which staxtetth the market cooling as investments in
energy technology companies dropped by 45%02. However, the relative share of energy
investments to all investmengsew to 2.7% by 2003, as compared to 1996, when the share
was 1%. The overall size of deals shrank fitbm highs in 2000 and was just over $8 million
in 2004 (CleanEdge 2005). It should be notealever, that the average size of European
energy VC deals tend to be smalleartttheir North American counterparts.
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5.2.1. CVC Funds and Other Investors

Energy sector CVC funds have followed an umlisnarket entry order when compared with
CVC funds in other sectors, such as ICTbmtechnology. Many corporate VC funds entered
the energy VC market befoiedependent VCs started their mvfunds. The energy sector
CVC funds have been established by three meonps of companiesil and gas companies,
electric utilities, and energiechnology manufacturers. Most tife CVC funds investing in
new energy technologies were establishedndutine boom years of the late 1990s or during
2000. Compared to capital investmentsngointo infrastructure maintenance and power
capacity additions, the sizes of the CVC fusds up by the largest European companies in
the energy sector are still modest. Accordingnternational Energy agency estimates, based
on current demand trends, the world willedeto invest $16 trillion over the next three
decades to maintain and expand the energy suppily.number is equivalent to 1% of annual
global GDP over the period (IEA 2003).

In addition to CVC funds, other strategic ist@s both from inside and outside of current
energy sector major players are getting involiredlean energy technologies, either through
venturing programs, mergers and acquisitionaneestments into basic research programs.
Examples of recent acquisitions are two puselsacarried out by General Electric, where
Enron Wind was acquired in 2002 and AstroBowvas acquired in 2004. Examples of
successful clean energy products that hawen ©ff from corporate internal R&D activities
into major business units are Toyota’s Bribybrid car and Sharp Electronics’ solar
photovoltaic equipment business, worth $1 dillin 2004. An example of investments into
clean energy services is Ca#gyRiverstone’s purchase of a jorty interest in California’s
solar-power-generating systems (RedHerring 208&Yeral of the independent VCs that have
focused on the clean energy market have largeocations as investors. One example is the
Canadian hydrogen technology-feed VC fund, Chrysalix, whesnvestors include Ballard,
Shell, Mitsubishi, and Boeing Corporation.rga corporations have also recently funded
basic clean energy research related programsesearch institutes and universities. One
example of a corporate-funded research progisthe Global Climate and Energy Project
carried out by Stanford University, sponsored by Exxon, Toyota, Schlumberger, and General

Electric.
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5.3. Clean Energy Market Drivers

Several drivers for emergence of the clearrgy market can be identified. According to
CleanEdge (2002), the following factors veaplaced clean energy technologies and
companies in the spotlight: security issuegrgyn uncertainty, the need for increased power
reliability and quality, technologal advances, pressing environnarissues, the rise of the
developing world, strategic investors, govaent commitments, and venture capital. An
overview of some of these factors, includiagshort review of energy policy as a market

driver, follows.

5.3.1. Climate Change and Governmental Commitment

Extraction, transportation, and conversionfagsil fuel, and generatioand transmission of

electricity have always had many local andioeal environmental impacts. Carbon dioxide
from the combustion of fossil fuels poses a défé challenge: it remains the most important
of anthropogenic greenhouse gases, and its resimigsions will be the main cause of higher
tropospheric temperatures (Smil 2003). Smijuss that, in addition to climate change
concerns, loss of biodiversity, human interfeeeirt the biogeochemical nitrogen cycle, and
the health of the world ocean are other legdtnvironmental concerns associated with the

rising use of energy.

Adverse impacts from greenhouse gases incdedere heat-waves (Meehl et al. 2004), major
storms (Knutson et al. 2004), frequent andaeyidroughts (Dai et al. 2004), great floods
(Milly et al. 2002), and changes in speciear(Resan et al. 2003). The most recent discovery
is the effect climate change is claimed toéan the Gulf Stream (Bryden et al. 2005). The
speed of climate change has a regional aspsaivell. According to the eight-nation Arctic
Climate Impact Assessment (ACIA 2004), the reparctic average temperature has risen at

almost twice the rate as the restloé world in the past few decades.

Increasing concentrations of greenhouse d&HGs) is the dominant driver of current
global climate change. Among the greenhouse gases, carbon dioxidg i§Cthe most
important source. Emission of GGrom fossil-fuel combustion arises as the result of a
process that currently supplies nearly 80%wur global energy demand. According to an
IPCC scenario (1IS92a) GQwill account for 75% of GHGs i2100. The dominant source of
anthropogenic C®is fossil-fuel combustion. Concerrd climate change have pressured

countries, firms, and individuals to start colesing more environmeally friendly ways for
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producing energy. A multi-national effort th& the most visible sign of this gradual

movement is the formation of Intergomenental Panel of Climate Change (IP&X)

According to Holdren (2005), therelsverage in four areas to reduce L£@opulation, GDP

per person, energy intensity of GDP, and carlmensity of energy supply. According to
Holdren, energy intensity of GDP, in other wordstting more GDP out of less energy, is the
cheapest, largest, and fastest leverage on camgsions. Reducing the carbon intensity of
energy supply entails changing the mix of fossil and non-fossil fuel energy sources, such as
introducing more renewable and/or nucleaergy, and the charactstics of fossil-fuel

technologies, such as introduction oftan capture and sequestration (Holdren).

Various countries have introduced policystiuments to mitigatelimate change. These

instruments include fiscal measures, regujatmstruments, voluntary agreements, policy
process and outreach, research and developpnegtams, and tradable permits (IEA 2004).
Some countries, such as France and the UKitegdom, have also published long-term GHG
reduction targets. In 2003, the Europeanddmublished the European Union GHG emission

trading scheme, often referred to as EU-ETS.

For most International Energy Agency (IEA) miger countries, energy efficiency is one of
the key policy tools to achieve GHG emissions réduactargets, as well as energy security
(IEA 2004). These policies include adjusting gyeprices, establishing financial instruments
to encourage the use of efficient produatsl practices, mandating minimum efficiency
levels, and voluntary measures. New instrumenth s energy efficiency certificates, also

referred to as white certificates, have also emerged.

19 www.ipce.ch
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5.3.2. Energy Uncertainty and Security

Between 1900 and 2000, global consumptiorfossil fuels rose almost fifteen-fold (Smil
2003). This large expansion meant that, in spithe near quadrupling of global population,
average annual per capita supply of commemi@rgy more than quadrupled. When gains in
useful energy per unit of primary supply deken into account, the energy services have
experienced eight-fold to twelfeld increases in per capitalpply of energy services, as

well as improvements in comfort, safety, aetiability during the past century (Smil).

Energy systems may also be used as targetsv@agons for terrorists. In addition, they have
potential for conflict over aces to remaining supplies of kgensive gas and oil. There are
also links among nuclear energy technologies|eauaveapon capabilitiepolitical tensions,
and upheavals resulting from e¥gy strategy inadequaciethat create economic or

environmental impoverishment (Holdren 2004).

Energy markets have experienced significahityher energy prices since 2003 (IEA 2004).
For example, in 2003, the average spotefor natural gas at Henry Hub was 63% higher
than in 2002 (IEA 2004). The price of oil hadenf been connected with the health of the
world economy. IEA estimates that inetfOrganization for Economic Cooperation and
Development (OECD) countries, every $10US é@age averages to a loss of 0.4% GDP in

OECD countries, 0.8% in Asia, and 1.6% in poor, heavily indebted countries.

Most OECD countries have national policitbat support renewable energy production. For
example, in 2001, the EU agreed that the eslwdirelectricity from renewable energy sources
in the EU consumption should reach 21% by 2(BI0 2006). In 2003, it agreed that at least
5.75% of all petrol and diesel should be hiets by 2010. EU is currently preparing an EU
action plan of energy efficiency that is phed to be put in place at the end of 2006 (EU
2006). However, renewable energy reseaanld development programs have experienced
serious decline since the 1970s (Kammemlef005 and 1999, and IEA 2004). Since the
1970s, governments set up research and lo@veent programs for renewable energy,
technology deployment schemésyestment incentives, tax measures, and incentive tariffs.

Since the late 1990s, quota obligations withdtde certificates havieecome popular (IEA).

However, according to the World Energy ok 2004 (IEA 2004b), the current set of
national and international energy policies @@ enough. If governments adhere to the

policies in force as of mid-2004, the world’seegy needs will be almost 60% higher in 2030
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than they are now. GCemissions are estimated to be 60% higher in 2030 than they are now
(IEA). Fossil fuels will continugo dominate the energy mix, the share of renewable energy
sources will remain limited, and short-ternsks to energy security Wicontinue to grow
(IEA).

5.3.3. Technological Advances and Solutions to Climate Problem

Pacala et al. (2004) have suggested thamanity already possesses the fundamental
scientific, technical, and industrial know-howsgolve the carbon andirclate problem for the
next half-century. They suggest a portfolio“pbtential wedges” as strategies available to
reduce the carbon emission rate in 2054 by 1 y&#&/ The overview of potential wedges is
presented in Table 11. A more detailed analgsithe effort needed is available from Pacala
et al. (2004) article.

Table 11 Strategies Available to Reduce Carbon Emissions

Option Comments and Concerns

Efficient vehicles Car size, power

Reduced use of vehicles Urban design, mass transit, telecommuting
Efficient buildings Weak incentives

Efficient baseload coal plants ®Ranced high-temperature materials

Gas baseload power for coal baseldadmpeting demands for natural gas
power

Capture CQat baseload power plant  Technology already in use f@rétiuction

Capture CQat H; plant H safety, infrastructure

Capture CQat coal-to-synfuels plant Increased £&nissions, if synfuels are produced
without CQ capture and storage

Nuclear power to coal power Nuclear proliferation, terrorism, waste

Wind power for coal power Multiple uses land because windmills are widely
spaced

Photovoltaic power for coal power PV production cost

Wind H, in fuel-cell car for gasolingH,safety, infrastructure

in hydrid car

Biomass fuel for fossil fuel Biodiversity, competing land use

Reduced deforestation, plusasnd demands of agriculture, benefits | to

reforestation, afforestation, and ngwodiversity from reduced deforestation
plantations
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Option Comments and Concerns

Conservation tillage Reversibility, verification

Hoffert et al. (2004) have suggested, as fupnienary energy sources, terrestrial solar and
wind energy, solar power satellites, biomassclear fission, nuclear fusion, fission-fusion
hybrids, and fossil fuels from which ¢@n has been sequestered. Non-primary power
technologies that could contribute to climastabilization include energy efficiency
improvements, hydrogen production, storagd &ransport, super-conducting global electric

grids, and geoengineering (Hoffert et al.).

The aim of this chapter was to acquaint teader with the cleantech and clean energy
research context. The following three chaptendi present the theory building of the
dissertation. Chapter 6 devpk a framework of clean energy venture entrepreneurial
challenges, based on the empirical data gathémom the clean energy venture financing
survey. Chapter 7 introduces a model of cleagrggnventure risk characteristics by taking

into account the venture capitalist cognitivadgis on clean energy entrepreneurial ventures.
Chapter 8 develops a model tlztns to explain the effect @& parent firm’s organizational
culture on the performance of a corporate ventapital fund. The empirical data presented

in chapters 7 and 8 is based on VC and CVC interviews and data from the clean energy

venture financing survey.

69



6. Clean Energy Venture Entrepreneurial Challenges

Chapters 6, 7, and 8 form the core of thissdrtation. The previous two chapters review the
methodology, research process, and the relesgtting of the study. The following three
chapters contain the theory-building of this ditst@n. In this chapte clean energy venture
entrepreneurial challenges are analyzed. Tlagteln forms a basis for the theory-building of
the following two chapters, as one of theentified clean energy venture entrepreneurial

challenges, financing, is explored further in chapters 7 and 8.

6.1. Introduction

Previous studies on sustainable, or clednteadustry emergence have concentrated on
system level and policy perspective (Kemp etl@98, Tsoutsos et al. 2005, Jacobsson et al.
2000, and Russo 2003). Many of the previousliss use the energy industry, and especially
the emergence of renewable energy and newspatation technologies, as the source of
empirical data. Tsoutsos et al. studies théusion of renewable eargy technologies and
argues, “a successful policy for the speedpla@ment of renewables should focus on the
systemic innovation processes.” Kemp etdavelop a framework of barriers that impede
regime shifts to sustainability. Berkhout (208R)dies the technologicahange in the energy
sector and finds that institutional entrapmanmtarge technological systems is the cause of

barriers of technological change and entry of firms.

These and other studies have widened the utasheling of both system-level policy drivers
and technological regime-induced barriersctean technologies during the last ten years.
However, cleantech industry firm-level ugies have remained absent, even though
entrepreneurial firms form the core elemeatsemerging industries. The need for further
research among sustainable, or cleantech, teageintrepreneurial firms has been identified
also in the previous studies. Jacobsson e(24l00) noted that one of the key issues in
technological transformation of energy systemkia more information is needed on how the
“prime movers” in the creation of new technolegiemerge. By “prime movers,” Jacobsson et
al. refer to strong actors or group of acwithin the energy system. Russo (2003) notes, “We
cannot answer essential questions, such asevand when sustainable industries emerge.”
The goal of this chapter is to study theas energy venture entrepreneurial challenges,
building on empirical data. In thdissertation, the term entrepsarial challenge refers to a

particular management task that emergesdutie venture development (see chapter 2.3 for
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a more detailed definition). Bad on the study results, sioppsitions and a framework are

developed.

6.2. Methodological Notes

Instead of studying the entrepreneurial challengfean individual firm, in this study, the
experiences of several clean energy entreprerfeunning in packs” (Van de Ven 2005) are
pooled and developed into a fram@k. The source of empirical data used in theory building
is the clean energy venture financing survey itheludes firms less than 10 years of age. The

survey data collection and analysias described in chapter 4.3.

The analysis of clean energy venture entrepueial challenges proceeded in two stages.
First, entrepreneurial challenges were idesd on the clean energy industry level. Next,
entrepreneurial challenges were studied séglgran three clean energy industry categories
that all were in a different industry ddéopment stage. The following three industry
development stages were studied: early, rgpavth, and slow growth stage. Three clean
energy industry categories selected to represzet of the three industry development stages
were: fuel cell and other hydrogen-related indugearly stage), solar PV industry (rapid
growth stage) and energy efficiency industrip\ysgrowth stage). The analysis of different
industry categories reveals additional entrepraakahallenges, and also shows that some of
the overall clean energy industry entrepreneuwtiallenges are less relevant on the individual
industry category level. In other words, sgbdotovoltaic venture entrepreneurial challenges

differ from the ones identified for energy efficiency ventures.

One entrepreneurial challenge that remainss#imee for the clean energy industry and for the
individual clean energy industry category levelvénture financing. The clean energy venture
financing survey, which was the source of emspl data of the study, contained several
specific questions on financing background atdan energy entrepreneurial ventures and
experience with independent and corporate wentapitalists. Therefore, the discussion on
the financing challenge is presented in mdetail, than is the case for the other two

entrepreneurial challenges, growth managemeshingarket education, identified in the study.

6.3. Entrepreneurial Challenges

The survey data suggest that the three nué#an energy entrepreneurial challenges are
financing, market education, and growth management. These three entrepreneurial

challenges and the factors within each legmgle are demonstrated in List 3.
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List 3 Framework of Clean Energy Entrepreneurial Challenges

Financing
-Raising capital

Market Education
-Public perception
-Market acceptance of technolog
-Market Education & awereness

Growth Management

- Partnering
- Recruiting and retaining
- Managing rapid growth
- Market dynamics

The first entrepreneurial challenge, financimg,common to new ventures independent of
industrial sector. For clean energy firms, thericiag challenge consists of one main factor,
raising capital for the venture. Gaining inv@stcceptance for a venture operating in the
clean energy area was found to be particulaenlgllenging. Market education constitutes the
second entrepreneurial challenge. It includ@stors related to public perception, market
acceptance of the technology, the venture pitorg it, and the need for market education
among potential customers. The third entrepteial challenge is referred to as growth
management, which includes a multitude aftéas ranging from personnel recruitment to

ability to react to dynamic market conditions.

6.3.1. Financing

Venture capital is the most common form of iggéinancing for early-stage ventures. Of the
survey respondents, 72% had sought venture téyitding for their firm. The success rate in
raising capital among the survey respondevds surprisingly high, 44%, exhibiting a bias
based on the survey database, as discussedapter 4.3.1. The survey respondents were
asked about the sources of funding for thatwee. The three most important sources of
financing, using a measure of raising at l¢wst of the venture total financing needed from
that particular source, were founder’s persdaatls (37% of all respondents), venture capital

(33% of all respondents), and angel investors (24%l respondents). In other words, for the
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survey respondent firms, venture capital fungdhad been the second most important source
of capital after the founder’'s personal fundss&hon the survey data analysis, the financing
challenge consists of one main factor, raigiagital. Survey response examples are exhibited
in Table 12.

Raising capital (Table 12, factor 1) in order to finee a new venture is a central part of
entrepreneurial process as entrepreneursofien wealth-constrained and need external
financing (Shane et al. 2002). It is commom $mall businesses to frequently fail due to
insufficient funding and heavy debt loadse@als et al. 2004). Raising funding from VCs is
challenging, since “new technology ventures typically resource-poor, possess few tangible
assets, and can provide very étttoncrete data with which ertal constituents can predict
performance” (Deeds et al. 2004). As one clean energy entrepreneur points out:

[Our top three challenges are] 1) Raising money, 2) Raising money and 3)

Raising money. And no, I'm not trying to be funny. Sufficient capital is

becoming critical to the smaller companiesin this sector.
Venture capital, often referred to as “risk calgits a financial instrmment often utilized by
new ventures. The element of risk is alwgyssent for early-stage investors, since they
cannot shift all the risk to entrepreneurdhdBe et al. 2002). All entrepreneurs seeking
funding have psychological and financial intees to convince investors that their
opportunities are important and that they argegmeneurial visionaries (Shane et al. 2002).
An entrepreneur’s frustrationitlu financiers who do not undéasid the value of the venture’s

offering is evident in th&llowing survey response:

[Among our three biggest challenges is| overcoming the financial world's
attitude that they don’t want to be the first one to try something, but would
wait to see what somebody else does first. [Another big challenge is)
coming to terms with a public that is screaming for our product, but not
having the financing to build the product because the financiers are too
timid to take a chance. [The third big challenge our venture is facing is]
seeing that the market is ripe with potential, but not being able to act onit.
Gaining investor acceptance is challenging few ventures. According to Aldrich et al.
(1994), the lack of legitimacy hinders the new veas from raising capital, as they have to
convince investors of the formation of a néwdustry. Deeds et al(2004) showed that
legitimacy at both the industry and firm levetiaases the flow of financial resources into a

venture. Cognitive legitimacy on the firm leves been shown to have a stronger influence
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on the resource inflows thanaopolitical legitimacy (Aldrich et al. 1994). However, on the
industry level, especially when it comes t@®IRaluations, sociopolitical legitimacy has been
found to be more important (Deeds et al020 A clean energy entrepreneur may also
experience the lack of industry-level legitimacytrying to raise capital for the venture, as the
following survey response demonstrates:

[Among our top challenges is] raising risk capital in a non-risk, non-
environmentally oriented society.

Table 12 demonstrates some examples of the financing challenge.

Table 12 Survey Data Examples Regar ding Financing Challenge

Identified Evidence: Answer to the Question, “Among our Top Three
Factor Challengesis....”

Raising capital | Raising money, raising money, raising money.

Funding for full-scale demonstration and pre-commercial projects.
Raising start-up capital.

Raising pre-product capital.

Issues with raising adequate capital.

Financing the first deal.

Finding the required additional funding.

Raising capital.

Raising sufficient equity capital to complete our business plan.

Completing financing of same facility on a non-recourse project finance
basis.

Raising financing.

Not give up too much ownership to hungry investors.
Raising capital.

Fundraising.

Financing the company.

Raising enough capital to start production.
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Identified Evidence: Answer to the Question, “Among our Top Three
Factor Challengesis....”

Fundraising, fundraising, fundraising.
Funding seemsto be the largest problem.
Availability of capital.

Securing funding (particularly grant-related).
Securing future financing.

Obtaining equity financing that has a 5-7 year return window instead of
3-5.

Proposition 6-1: One of the top three entreprenalchallenges facing clean energy
entrepreneurs is venture financing, cotmsgs of challenges in raising capital for a

venture operating in the clean energy area.
6.3.2. Market Education

As these technologies get better, we're seeing things being developed like
solar panels integrated into roofing tiles. That way, they don’'t look like a
science project hanging on your roof.

Walter V. Nasdeo, as quoted in Gray (2005)

The second of the three main entreprenéwtiallenges to emerge from the clean energy
entrepreneur survey is named market educatias;shown in List 3. The market education
challenge contains issues that were also ifledtin previous research. Examples from the
previous research are cultural and psychologa=sles (Tsoutsos et al. 2005) and problems
encountered through the experienced lack ghittve and sociopolitical legitimacy (Aldrich

et al. 1994). Market education is used in #tisdy as an umbrella terfar three factors that
surfaced from the survey data shown in €abB: public perception, market education and

awareness, and market acceptance of technology.

In order to have an impact gublic perception (Table 13, factor 1) of the clean energy
sector, several organizations and entrepreneiimas have been involved in creation of the

social movement (Van de Venat 2004 and Dacin et al. 2002) for clean energy technologies
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for years. Interviews among clean energy dtakders (chapter 4.2.3) confirm these clean
energy market “social movement creation’foefs. However, the change in the public

perception, at least judging by the responses sfrited entrepreneurs, is slow. As one of the
survey respondents notes:

[Among our top three challenges is|] changing the public perception of
biofuels.
Aldrich et al. (1994) emphasizes the importaoteognitive legitimization, which stands for
the spread of knowledge about a new venture ekample, this can be measured as the level
of public knowledge of an activity. In son@ases, achievements or missteps of the clean
energy entrepreneurs in the past can diswe a negative impact on the cognitive
legitimization of current clean energy entremers. As one clean energy entrepreneurs points

out:

The history of photovoltaics in United Sates [is among our top three
challenges].
Educational campaigns that raise tharket education and awareness (Table 13, factor 2)
of both the clean energy entrepreneurial fimd the available clean energy solutions are
essential. As one entrepreneur notes:

[ Among our top three challengesisto] explain why our technology works (it

isrevolutionary, and sometimes against old theories).
In Tsoutsos et al. (2005), the cultural anggh®logical factors that form a barrier to a
technological regime shift to renewable enetgghnologies, consist of four main elements:
lack of social acceptance, fear of consumersttigit life will becomeless comfortable with
renewable energy, unfamiliarity or nega&tivprevious experiences with new energy
technologies, and uncertainty that arises frtdme temporally variable nature of some
renewable sources. Overcoming these feansl prejudices is also evident from the

entrepreneur survey data, as is demonstrated in Table 13.

Lack of sociopolitical legitimacy (Aldrich et al. 1994) was also evident in the fommaok et
acceptance of the technology (Table 13, factor 3). In a conservative industry such as the
energy industry, the technological solutiomgve traditionally changed very slowly.
Therefore, gaining sociopolitical legitimacynay be especially challenging. As one

entrepreneur points out:
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[Among our top three challenges] is gaining acceptance as a viable

technology in a very conservative arena.
Previous research suggests strategiesovercome the entrepreneurial challenges of
insufficient legitimacy, public perception, amdarket education. To build trust in the new
venture and in order to gain cognitive kgacy, Aldrich et al. (1994) suggest that
entrepreneurs should follow a strategy tl@ncentrates on framing the unknown in such a
way [that] it becomes believable.” The goal of the entrepreneurs is to “behave as if the
activity were a reality” in order to convincehets (Aldrich et al.). To gain sociopolitical
legitimacy, Aldrich et al. (1994) suggest thatrepreneurs create stories that explain events.
One solar thermal entrepreneur describes thee@meneurial challenge of creating a simple

and convincing story as follows:

[Among our top three challenges is] marketing solar thermal to the masses
demonstrating that it is easy to understand, it's safe and easy to use and
saves the most on utility bills.
Table 13 demonstrates some example responghe three identified factors under the clean
energy entrepreneurial challenge of market atan: public perception, market education

and awareness, and market acceptance of technology.

Table 13 Survey Data Examples Regar ding M arket Education Challenge

Identified Factors | Evidence: Answers to the questiddmong our top three challenges
is...”

Public perception | Public perception of wind.

Overcoming skepticism.

Overcoming old technology "truths' about the Stirling [engine].
Adoption of new concepts in energy usage.

Difficulty in communicating the value of R&D for renewable energy,
especially cellulosic ethanal.

Market education | Educating the market, as thisis a unique and revolutionary product.

and awareness Lack of education among energy buyers.
Mar ketplace awareness.

Industry education, given that we are defining a new market and
providing a new technology and service type.
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Identified Factors | Evidence: Answers to the questiddmong our top three challenges
is...”

Showing the differences between solar electric (PV) [and] solar
thermal: thermal is 2-5 times more efficient, less costly, and more
practical for domestic uses.

Market Gaining acceptance for technology.
acceptance of
technology

Acceptance of [our] technology.

Market acceptance of new [ clean energy] products.

Proposition 6-2: Second of the three main entrepreneurial challenges facing clean
energy entrepreneurs is a lack of markelucation that is apparent in public

perception, market acceptance of tecbhgyg| and market education and awareness.

6.3.3. Growth Management

The third entrepreneurial challenge that ientified from the clean energy entrepreneur
survey data is growth managemead shown in List 3. This &epreneurial challenge, as the
survey responses of clean energy entrepreneufalibe 14 show, consists of four factors:
partnering, recruitment and retaining of hunrasources, growth management, and market

dynamics.

A resource needed by all entrepreneurial $sirnmdependent of the industrial sector, is
external partnergartnering (Table 14, factor 1) challengbave often, in previous research,
been referred to as management of extemeévorks. These networks involve relationships
with customers, suppliers, and competitorspagnothers, and often extended across industry,
geographic, political, and cultal boundaries (Hitt et al. 2001). Networks are important in
creating legitimacy and credibility for new neires (Cooper 2002) and are becoming ever
more important for all types dirms, as the marketplace compien has increased (Gulati et

al. 2000). As one of the survey respondents points out:

[Among our top three challenges is|] developing effective industry
partnerships for financing, product devel opment, etc.

Human resource issues concentrate arogacuiting and retaining (Table 14, factor 2) the

right people, and managing to retain the keyleyees. Previous stigh raise the recruiting
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challenge of new ventures as the most freqaedtimportant activity to manage, in addition
to financing (Kaulio 2003). For clean energy epteneurs that participated in the survey, the

human resource challenges were well known, as the following quote demonstrates:

[Among our top three challenges is] hiring and retaining skilled and
experienced employees.
As the venture expands, changes are needddeta@riginal management and the founding
team. The change may become a source ditiadal human resource challenges. As one of

the survey respondents describes:

Dealing with founder issues and change of control [is among our top three

challenges].
Managing rapid growth (Table 14, factor 3) is crucial iorder to anticipate and understand
the change the venture is undergoing, withdisicarding the valueand techniques that
allowed the growth in the first place (Hamlkriet al. 1985). According to Hambrick et al.,
many rapid-growth firms fail because of gtbmwmismanagement. The main challenges of
rapid growth are the increase in size (per ae3ense of infallibility, internal turmoil, and
extraordinary resource needs. In clean eneeptors facing rapid growth, management of
resource needs in the area of human ressursales channels, production, and other areas

may become a major challenge. dw® entrepreneur points out:

[Among our top three challenges is] growth management as our expansion

rates are 100% per annum.
Understanding ofmarket dynamics (Table 14, factor 4) and adaptation to the ever-changing
environment is another key issue for successhfilepreneurship. Although there exists a
folklore about the responsiveness of entreprenagross all kinds of situations and in the
force of all sorts of adversityhis belief is misplaced arndaccurate (Mullins 1996). Growth
decisions can prove to be risky because mentures often lack the competencies and
resources that larger firms have to purguewth (Churchill 1983). Entrepreneurs may also
become victims of over-optimism, which shdbeen shown to be a known feature of
entrepreneurs (Cooper et al. 1988 and Shaaé 2002). In an emerging market, the market
demand may experience sudden changes, dsn®nstrated by the following entrepreneur

response:

[Among our top three challenges is that] while we develop products, the
mar ket shifts.
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Thus one of the major entrepreneurighlidnges is, as one entrepreneur notes:

[Among our top three challengesis] keeping abreast of rapid changesin the

landscape of the industry.
Hambrick et al. (1985) suggests that successtfidtegies to managapid growth in new
ventures include a chief executive who is ablenwgision and anticipate the firm as a larger
entity, the early hiring and development tife team needed in the future, constant
reinforcement of the original core vision tbfe firm, gradual introduction of "big company"
processes to supplement existing approgchemimization of hierarchy, and giving
employees a financial stake in the firm. Roe¢ research has shown that a continuous
competency development with regard to key opamat, technical, market, and other issues is
a central step in providing a firm with adig for sustainable corapitive advantage (Day
1994).

Table 14 demonstrates some example responisésd¢o the four identified factors under the
clean energy entrepreneurial challenge dhownanagement: partnering, recruiting and

retaining, managing rapid growth, and market dynamics.

Table 14 Survey Data Examples Regarding Growth M anagement Challenge

Identified factor | Evidence: Answers to the question: “Among our top three challenges

is...”
Partnering Expand sales channels.
challenges To find good and qualified resellers.

Penetrating large OEM accounts.

Marketing the technology to OEMs.

Successful partnership with commercialization partners.
Lining up sufficient distribution network.

Getting noticed with the right commercial partners.

Find the right partners.

Recruiting  and | Hiring top-notch people.
retaining Recruitment of suitably qualified staff.
Organizational development.

Finding good people.
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Identified factor

Evidence: Answers to the question: “Among our top three challe
is...”

2nges

Ability to retain human talent and nurture their growth.
Acquisition of quality personnel.

Retaining key staff.

Hiring new employees.

Maintaining staffing requirements.

Finding the right personnel.

Attracting good employees when financing is in doubt.

Hiring enough people at the right time to fulfil all of our objectives.

Retaining and rewarding good people.

Managing rapid
growth

Managing growth.

Sze and emergence of market, magnitude of development needed.
Balance growth with capital outlay.

Manage growth once we start selling.

Keeping the financial requirementsin pace with the company's growth.

Scaling up in a timely and cost-effective manner to meet customer
demand.

Growth, given limited financial resources.

Market dynamics

Volatile carbon products market.
The establishment of a hydrogen infrastructure.
Delaysin the commercialization of fuel cell and hydrogen technol ogy.

Lack of established market for bioenergy.

Proposition 6-3: One of the three main entrepeairial challenges facing clean

energy entrepreneurs is growth managencenisisting of four factors: partnering,

recruiting and retaining of human resoes, rapid growth and market dynamics

factors.
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6.4. Entrepreneurial Challenges in Development Stages

The second step in the data analysis @sscon clean energy venture entrepreneurial
challenges was studying entrepeerial challenges in different industry development stages.
Analysis of how clean energy venture entreetaial challenges vargased on the industry
development stage was carried out as fadlowirst, based on the S-curve terminology
(Rogers 1983), three industry development esagyere analyzed: early-stage, rapid growth
and slow growth stage. The definitions of eathhe three development stages used in this
study are described in chapter 2.8. Fromdean energy venture finaing survey, empirical
data on “fuel cells and other hydrogen technologgted’-technology ventures were selected
as an example of early-stage clean energyuwes. Solar photovoltaic technology ventures
were selected as an example of rapid-groaltan energy ventures and energy efficiency
technology ventures as an example of stpawth clean energy ventures. Clean energy
stakeholder interviews (chapter 4.2.3) werliézeatd in choosing the clean energy technology

categories that represent each of the clean energy industry development stages.

The “fuel cell and other hydrogen related”-teclmgy industry development is in its infancy

and large-scale commercialization plans are faéinénfuture (Table 15). Governments all over
the world have sunk billions of dollars inetlinydrogen initiatives aimed at speeding up the
technology development and propelling it to tharket (Service 2004). Based on the clean
energy stakeholder interview data (chapter3},2examples of this are George W. Bush
administration’s 5-year hydrogen initiative, EUL8-year public-private partnership program
around fuel cells, substantial investmerso hydrogen-related R&D by the Japanese

government, and smaller efforts by otkeuntries, such as Canada and China.

For solar photovoltaic (PV) firms, several teclugy generations exist. Many of the solar PV
firms are struggling to ramp up their produatiand acquire financing for growth. As the
information in Table 15 indicates, there are salv@irms in different stages of the growth
curve and financing stage, employing bothrenanature and next-generation solar PV
technologies. World solar photovoltaic markedtallations grew 62% over 2003 installations
(Solarbuzz 2005). Germany led the pack wittatling 152% growth (Solarbuzz). The U.S.
market showed 27% growth, Japan an increds®/%. The world market for solar PVs has
been growing, on the average, at 30% anntualiythe past five years (Ciorba et al. 2004).
During the history of solar PV development, thé&. and Japan have been the leaders. During

the past five years, Europe has gained in position (Ciorba et al.).
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According to Perrels et al. (2006), energy efficiemppears to be harder to sell than other
options that focus on the supply side. Perrelsl.enoted, “It is remarkable that, in this new
era, the demand side still does not receive the $awekof attention as the supply side.” The
market rarely delivers energy efficiency impeovents spontaneously, as there is no market
push (Boardman 2004). According to Boardm@omsumers are either ignorant or indifferent
to the range on the market or the energy icagions of their purchases. According to
Boardman, policy has to be the driver for enegfficiency. Many energy efficiency ventures
have remained in the slow-growth, R&D,dagovernment grant funding stages, and have
experienced great difficulties in raising grovetdpital (stakeholder interviews, chapter 4.2.3).
In addition, energy efficiency technologiesveaemained very dependent on governmental

push rather than market pull (Banerjee et al. 2003).

Table 15 Industry Development Stages and Clean Energy Industry Categories Used in Study

Sub-industry Example Sub- | Justification

industry
Early-stage Fuel cells and other <  Main emphasis currently on bgth
Industry hydrogen related governmental and private-sector
development .
stage technologies funded development programs

% Mainstream consumer products
still several years away

Time
Rapid growth Solar PV| < Several technology generatigns
Industry technologies already in the market
development
stage % Solar PV market has been

A

experiencing double-digit growth
for several years

Time

Slow growth Energy efficiengy < Demand for energy efficiency
technologies solutions is seen as policy-driven

rather than market-driven
%  Solutions have existed in the
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Industry market for years, but growth has
development

stage been slow

b

Time

6.4.1. Early-Stage Ventures: Technology and Cost Challenge

For fuel cells and other hydrogen-related techgyleentures that are used as an example of
an early-stage clean energy industry categorgetientrepreneurial challenges were identified
from the survey data. Two of these entreewgial challenges, growth management and
financing, were the same as were detecteithetclean energy industry level. An additional
new entrepreneurial challengggmbined technology and costatlenge, was identified from
the data. The three identified early-stagérepreneurial challenges for early-stage clean
energy ventures are demonstrated in ListThe market education challenge that was
identified to be among the three most impadrtelean energy venture challenges in the clean
energy industry level was not relevant for eatigge clean energy ventures. For “fuel cell and
other hydrogen-related” technologgntures, this is most likely due to the fact that, for most

ventures, large-scale market deptent is still a far-away target.

List 4 Early-Stage Clean Energy Venture Entrepreneurial Challenges

Technology and cost

Financing

Growth management

For early-stage clean energy ventures, moshefentrepreneurial firms are in the seed and
VC funding stage or, alternatively, theyillsteside in the R&D stage. The firms are
developing their technology with the help ofvgonment grants and other investors. Next, the

entrepreneur sample is described, followed dgscription of technology and cost challenge.
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Thirty-seven of the survey respondents (i.e., 28%he total) were firma operating in the fuel
cells and hydrogen-related technology area.tkese firms, 2001 was a banner year; 31% of
the hydrogen-related firms were founded that yearstMbthe firms were relatively small, as
68% of the firms employed fewer than 25 peoplarty-eight percent ofhe hydrogen-related
firms that participated in the survey wdneadquartered in Europe. Respondents from the
U.S. followed with the share of 32% andetBhare of Canadian firms was 19%. Sixty-
four percent of the survey respondent firhved sought venture capital funding. Of those

firms, 57% managed to raise venture capital funding for the firm.

Early-stage clean energy ventures struggle wétinological problems and try to reduce the
cost of the product through technological developm&ethnology and cost (Table 16,

factor 1) issues were among the three mopomant entrepreneurial challenges that the fuel
cell and other hydrogen-related ventures facel ,Table 16 demonstrates. The two other
entrepreneurial challenges, financing andwyh management, were the same as were

identified earlier in the industry-level clean energy venture analysis.

Fuel cell and other hydrogen-related technolobege aimed to provide both stationary and
mobile application solutions. However, mosf the emphasis has been on mobile
applications, such as fuel-cell cars (Solonsbral. 2005, Farrell et al. 2003, Arnason et al.
2000, and Mourato et al. 2004). Spencer Abrahidwm,U.S. secretary of energy, has stated
that the transformation into hydrogen economgy tibe potential to change our country on a
scale of the development of electricity ané thternal combustion engine” (Service 2004).
The hydrogen economy vision has its skeptics. Aclgrart of the criticism has been aimed at
the long timeframes that are needed in otddaring the change abo($ervice 2004) and the

uncertainty related to these timeframesoAs of the survey respondents points out:

[ Among our top three challenges is] delays in the commercialization of fuel

cell and hydrogen technol ogy.
In addition, the high cost duel cells and hydrogen produatiomaking fuel cells rugged
enough, safety issues, and d¢dades in building the hydrogeinfrastructure have been
mentioned as the biggest economic and politidéitulties the hydrogen-related technologies
industry currently faces (stakedek interviews, chapter 4.2.3h the words of one fuel cell

entrepreneur:

The major challenges of the fuel cell industry in order are: cost, cost, cost.
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For example, converting a carbon economtp a hydrogen economy would require 150

million tons of hydrogen each year to chatige U.S. economy (Sewpg 2004). Despite these

entrepreneurial challenges, hydrogen ventureg lexperienced hype from investors and the

press. Table 16 demonstrates the cleanggnentrepreneurial challenge of technology and

cost.

Table 16 Survey Data Examples Regarding Technology and Cost Challenge of Early-Stage Clean Energy

Ventures

| dentified factor

Evidence

Answers to the question: “Amorayr top three challenges is..

Technology and cost

Magnitude of devel opment needed.

Maintaining focus of R& D and product development. Activities.
Getting product into field trials.

Technology devel opment.

Final proof of concept, time for prototype devel opment.

Getting the technology right fast enough.

Ensuring that the technical program delivers.

Achieving product performance and cost goals.

Increasing the reliability of fuel cell.

Manufacturing cost-competitive fuel cells.

Cost reduction.

Proposition 6-4: Early-stage clean energy ventures face their biggest entrepreneurial

challenges

in the area of financinggrowth management,

development with cost reduction.

6.4.2. Rapid Growth Ventures: Production and Cost Challenge

and technology

According to Solarbuzz (2005), the worldwidenual photovoltaic (PV) installation rate will

reach 3.2 Gigawatts by 2010, a three-fold éase over 2004 market installations. World PV

industry annual turnover will grow from $6.5lllwn in 2004 to reach $18.5 billion by 2010

(Solarbuzz). For rapid-growth clean energy vees$, using empirical data for solar PV firms
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that participated in the clean energy veatuinancing survey, altogether four main
entrepreneurial challenges were identified fribra survey data. Three of the entrepreneurial
challenges: financing, marketlucation and growth managemenere the same as for clean
energy industry level in general. An additibfaurth entrepreneurial challenge was named

production and cost. The four entrepreneurial challenges are demonstrated in List 5.

List 5 Rapid Growth Clean Energy Venture Entrepreneurial Challenges

Production and cost

Financing

Market education

Growth management

Next the entrepreneur sample is descrilfelipwed by a description of production and cost

challenge.

Twenty-six of the survey respondents (i.e., 1@&Rthe total) were firms operating in the solar
PV area. For these firms, years 1999 and 200& banner years, as 38% of the solar PV
firms were founded during those two years. Mogheffirms were relatively small, as 62% of
the firms employed fewer than 25 people. @ik percent of the solar PV firms that
participated in the survey were headquartenetthe U.S. Respondents from Europe followed
with the share of 42%. Sixty-one percent of Burvey respondent firms had sought venture

capital funding. Of those firms, 57% managdedaise venture capital funding for the firm.

The solar PV technology can be dividedointwo generations: (1) crystalline silicon
technology and (2) thin-film solar cells (Gre2800). The crystalline technology generation
borrows heavily from the micréectronics industry and is basen the use of silicon wafers
(Green). The thin-film technology is non-wafesed and five different thin-film technologies

can be commercially identified (Green).

Larger markets will lead to increased productoales and gains in cost reduction (Oliver et
al. 1999).Production and cost factors (Table 17, factor 1) were identified as one of the

major entrepreneurial challenges for solar PVituees that participated in the survey. The
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ability to respond to rapidly growing demanddsmonstrated by the following response from

a solar PV entrepreneur:

[ Among our top three challengesis] being able to match product production

levels with the increased demand.
Crystalline technologies have profited froetonomies of scale in the microelectronics
industry, especially since solar PV cells canmnfenufactured from material of lower quality
than that in microelectronics, gaining accéssoff-specification silicon wafers from the
microelectronics industry (Green 2000). Currpraduction of PV generation is mostly based
on the crystalline silicon technology, usingher single- or multi-crystalline approach
(Ciorba et al. 2004). The following respondemonstrates how solar PV production has

benefited from the symbiosis thimicroelectronics industry:

[Among our top three challenges is] starting in a region of the U.S that
lacks a high-tech semiconductor manufacturing infrastructure.
Thin-film technology has the most potentfat ongoing cost reduction and has been called
the photovoltaic technology of the future (éme2000). The key advage in cost reduction
is the reduced use of material. Another produet@ated advantage is the possibility to grow
the unit of production by using large sheets a@isgl Crystalline-based technology is tied to

the size of the wafer.

According to Solarbuzz (2005), during 2005-20&re will be insufficient silicon feedstock
to meet the planned cell manufacturing capaeipansion announcements and, as a result,
overall PV market growth will be restrictelsh the words of one solar PV manufacturer:

[ Among our top three challengesis] to secure enough feedstock.

Table 17 demonstrates some examples regguriie clean energy entrepreneurial challenge
production and cost.

Table 17 Survey Data Examples Regarding Production and Cost Challenge of Rapid-Growth Clean

Energy Ventures

Identified Factor |Evidence: Answers to the question: “Among our top three challenges

is...”
Production  and | New thin-film technology based on a simplified cell structure and a
cost robust production process. High cost reduction potential. First pilot

production (max. capacity 5 MW).
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Identified Factor

Evidence: Answers to the question: “Among our top three challg
is...”

2nges

To build up production capacity fast enough.

Being able to match product production levels with the increased
demand.

Ramping up production to 50 MW.

Production scale-up.

Ability to source raw materials and build higher capacity utilization.
Maturity of production technology.

To be able to reduce unit costs.

Developing a module level product.

Getting the volume to reduce costs.

Proposition 6-5: The major entrepreneurial challenges of rapid growth clean energy

ventures are financing, growth managememarket education, and ramping up

production while reducing unit costs.

6.4.3. Slow Growth Ventures: Marketing Challenge

For slow-growth clean energy ventures, using ¢nergy efficiency industry as an example,

two main entrepreneurial challenges, nametaificing and marketing, were identified from

the survey data. The marketing challengesimilar to the market education challenge

identified in the clean energy industryvé. However, the marketing challenge was

specifically emphasized in the slow-growtteah energy venture data. The two identified

entrepreneurial challenges of slow growth oleaergy ventures are demonstrated in List 6.

List 6 Slow-Growth Clean Energy Venture Entrepreneurial Challenges

Financing

Marketing
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Twenty-four of the survey respondents (i.e.%lbf the total) were firms operating in the
energy efficiency area. For these firms, 2004s a banner year, as 17% of the energy
efficiency firms were founded thgear. Most of the firms wenelatively small, as 83% of
the firms employed fewer than 25 people, 6886 fewer than 5 people. Most of the energy
efficiency firms (58% of total) that participatéd the survey were headquartered in the U.S.
Respondents from Europe followed with the shar83%. Forty-eight percent of the survey
respondent firms had sought venture capitalding. Of those firms, 30% managed to raise

venture capital funding for the firm.

Providing a precise definition of energy effiodgnsolutions is not easy, as energy efficiency
products exist in every industrial sector (stakdbplinterviews, chapter 4.2.3). Perrels et al.
(2004) have divided energy efficiency solutiansterms of client groups. Examples of the
client groups are markets for delivery of egercarriers, industriaknergy-intensive users,
building sector, agriculture, transportation, hdwsds, and public sector. Use of eco-labels,
such as Green Seal, Scientific Certificati®ystems, Energy Guide, Energy Star and Green-e,
has been one approach to promote and mamketgy efficiency solutions (Banerjee et al.
2003). The governmental role has been impoitaato-labeling, since public programs, such

as Energy Star, have been far more successdulprivate initiatives (Banerjee et al.).

The complexity of managing products inffeient industrial sectors and markets is
demonstrated by the responseook energy efficiency entrepreur who participated in the

survey:

[Among our biggest challenges is] complexity management in different
geographies, product segments, and technology streams.
Birner et al. (2005) offer examples of supgide interventions for promoting energy-
efficiency products, as shown in Table 18. Mafsthe interventions suggested by Birner et al.
have to do with consumer educat and general marketing effertThe survey data analysis
for slow-growth clean energy vemes, using data for energy efficiency firms that participated

in the survey, shows similar results.
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Table 18 Demand-Side I nterventions

Demand-side interventionsto promote ener gy-efficiency products

Educate consumers about the characteristocsts, and benefits of energy-efficient

technology

Conduct media campaigns to increase consawareness of energy-efficient technolg
and to increase its mass appeal

Educate professionals about the charactesistaosts, and benefits of energy-effici
technology

Reduce retail prices of techigly through rebates or subsidies

Conduct bulk purchases and procurements

Provide consumer financing

Offer payback / recycling programs

Facilitate voluntary agreements by indigdtconsumers to improve efficiency

ay,

ent

Inability to sufficiently market the energyfieient products was clearly demonstrated by

those ventures that participated in the surv@sevious research on market creation for

energy-efficient solutions indicates thatthaugh consumers areomcerned about clim

ate

change and generally understand the causal rofessil fuels, they believe that they have

done everything they can or that one persannot make a difference (Boardman 2004). As

one of the entrepreneurs who participated in the survey points out:

[Among our top three challenges are] MARKETING, MARKETING,

MARKETING.

Table 19 demonstrates some examples respaeg@arding the clean energy entrepren

challenge of marketing.

eurial

Table 19 Survey Data Examples Regarding M ar keting Challenge of Slow-Growth Clean Energy Ventures

2nges

Identified Factor |Evidence: Answers to the question: “Among our top three chall¢
is...”
Marketing Explain why our technology works.

Money for marketing.
Now we are struggling with marketing.

Access to market, marketing efforts.
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Proposition 6-6: Slow-growth clean energy mwres face their biggest

entrepreneurial challenges in the areéiraincing and marketing their solutions.

6.5. Discussion

The Van de Ven et al. (1989 and 1993) nidde industry development is presented in
chapter 3.1. The Van de Ven et al. modecludes four subsystems: institutional
arrangements, resource endowments, madatsumption, and propriety activities. As
explained in the literature review (chapterl), the model has been applied to various
industries. The Van den Ven et al. model is shown in more detail in Figure 3.

Laws,

Regulations
Legitimation Standards

Science &
Technology

Cultural
Norms

Market

Financing Creation &
J \ Demand
Competence Competition
Training

Product Resource
Development Business Channels
Functions

Figure3Van deVen et al. (1989 and 1993) model for industry development

The institutional arrangement subsystem udels the governmental agencies, professional
trade associations, and sdiéo/technical communities that legitimize, regulate, and
standardize a technology. The resource amients subsystem includes advancements in
basic scientific and technological knowleddmancing and insurance arrangements, and
training of competent professionals. The netrkonsumption subsystem includes informed,
competent, and responsible consumers. Tlopratary activities transform the available

supply of public resources, such as scientihowledge and work force competence, into

proprietary products and services to meet the customer demand.
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The clean energy industry-level entrepreneurialllehges that were identified in the study
are made apparent by applying the Van De Veal.einodel. A representation of the three
main entrepreneurial challenges identified bgad energy entrepreneurial ventures is shown
in Figure 4. Factors under each of the thremniified entrepreneudiahallenges shown in

List 3 have been placed under appropriatemanent in the Van de Ven et al. model.

Market
Acceptance of
Technology
Legitimation
Public
Per ception
Cultural
Norms
. Market __ Market
Raising___ Financing Creation & Education &
Capital J Demand Awereness
Competence . Market
__ Training Dynamics

Recruiting and
Retaining

Resource

Business  channels
Functions \

Partnering
Managing
Rapid Growth

Figure4 Van deVen et al. (1989 and 1993) model for clean energy ventures

As the Figure 4 demonstrates, the clean eneegyure entrepreneurial challenges are found
in each of the four components of the Vanvam et al. (1989 and 199&odel. However, at
the industry level, clean energy ventures doseem to be hamstrung by laws, regulations,
and standards, or even science, technolagyproduct development issues. The main
entrepreneurial challenges the clean energyture faces are found in the area of resource
endowments, such as capital and human resouwandsmarket consumption, such as market
education and public perception. The area oppetary activities, including management of
rapid growth and partnering with external may, is another major entrepreneurial challenge

facing clean energy ventures.

In the introduction of this chapter (chaptgrl), it was noted that previous research on

sustainable industry emergence has concentmtdtie system level and policy perspective.
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Sustainable or cleantech industry firm level stgdiave remained absent. This study on clean
energy venture entrepreneurial challenges shtvat clean energy ventures struggle with
issues other than institutional arrangememiBich has been the main focus of previous
studies. Further studies that concentrate resource endowments (e.g., raising capital,
recruiting and retaining personnel), proprietacyivities (managing rapid growth, partnering),

and market consumption (public perceptionarket education and awareness, market
dynamics) are needed. This may help to insgeaur understanding of the market solutions
that are needed to facilitate the further gtowf the clean energy industry or cleantech

industry in general.

The identified clean energy venture maintrepreneurial challenges are similar to the
challenges one may expect to find in othenovative industries. Heever, as previous
research has found, entrepreneurial challengay vary based on the industry development
stage (Low et al. 1997 and Aldrich et al. 199¥ture of technology (Kassicieh et al. 2002),
industry context (Chesbrough 1999), or the diffieeein time the industry takes to evolve
(Klepper et al. 1990 and Low et al.). In tlstdy, the entrepreneurial challenges of clean
energy ventures in different industry devel@mnstages were also analyzed. The industry
development stage analysis broughtight differences when ogpared with the clean energy
venture main entrepreneurial challenges identiéadier. This result indicates that a further
study that would analyze clean energy entregueial challenges from the perspective of the
nature of the technology or the time the particalean energy industry category has taken to
develop would be likely to bring even moreriaace to clean energy venture entrepreneurial
challenges. Low et al. noted that it has noerbgossible to identify factors that have
consistently led to entrepreneurial successeBaon the results of this study and the findings
of previous research, it is argued that no gergrategies that coulte applied over different
industries, technologies, and demment stages even exist.drder to provide clean energy
ventures or any other innovative industry veesuwith efficient strategies to tackle the
entrepreneurial challenges the ventures fae,in-depth understanding of the industry

context, technology, industry development stagsijtutions, and industry history is needed.

Chapter 9 contains a more detailed discussiotherfindings, limitatons, and contributions

of the findings of this chapter.
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7. Clean Energy Venture Risk Characteristics

The previous chapter showed that ventunaricing is a common eepreneurial challenge
for clean energy ventures independent offtim’'s development stage. This chapter takes a
closer look at clean energy ventures’ searahdioe particular typef venture financing:
venture capital. The chapter develops a modetledn energy venture risk characteristics

from the VC perspective.

7.1. Introduction

Previous studies suggest that the decision-maletavior of venture capitalists is affected
by biases similar to those affecting aletbther humans, despite the “homo economicus”
rational decision-makers that they are suppdedae (Zacharakis et al. 2001 and 1998). The
essential argument of this chapter is that, intaafdio risk characteristics that are generally
recognized by both the VCs and the clean enemgytures, venture capitalists’ cognitive
biases in decision-making create additionak rcharacteristics. These additional cognitive
risk characteristics are demonstrated to be @alhe severe for ventures that operate in a
complex environment involving not just ewmmical, but also social and environmental
aspects. Gompers et al. (2001) point out that tataleding VC risk and return is one area of
empirical academic research on venture capital $hill remains relatively unexplored. The
goal of this chapter is to Bd understanding on clean enenggnture risk characteristics from

the VC perspective.

Studying venture capitalist dsgdn-making is not novel. Howereat the same time that
certain aspects, such as the VC decision-majgiingess, have been widely studied (Tyebjee
et al. 1984, Fried et al. 1994, and Roberts 1981gnitive factors in VC decision-making that
try to explain “how decision actually happerthexr than how they ought to happen” (March
1994) remain understudied. During the pdstade, some steps have been taken on the
cognitive side of the venture capital decisioaking process (Shepherd 1999 and Zacharakis
et al. 2001 and 1998). Based on the study residtan energy venture risk characteristics can
be divided into two groups. The first groupnswsting of five risk characteristics, is named
generally recognized risk characteristicBhe second group, consisting of four risk
characteristics, is named cognéivisk characteristics. Based on the study, nine propositions
that can be tested in future research wkreeloped. The developed model on clean energy

venture risk characteristics suggests that cognitisk characteristicef venture capitalists
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are key to understanding why clean energy vestirave received only a small amount of

venture capital investment.

7.2. Methodological Notes

Both the VC and CVC interviews and the clearergy venture financing survey were utilized
as the source of empirical data in the theoryding of this chapter. Both the interviews and
the survey are described in detail in the rodttogy chapter (chapter 4). The main flow of
the data analysis proceeded as described intehd8.2. The Sitkin et al. (1992) model on
risky decision-making behavior was utilized ifimeng the results of this study. The Sitkin et
al. model is described in more detail in cha@&. The Sitkin et al. model was chosen since
the model has been previously successfutigliad to entrepreneurship and venture capital
research (Mullins et al. 2002, Carpenter et2803, Manigart et al. 2002, and Simon et al.
2000). When quotes from the empirical datawsed as prototypical examples of the study
results in the chapter, labels [VC] and [Vaefuare used to indicate whether the quote came

from the clean energy venture financing survey or the VC and CVC interviews.

7.3. Clean Energy Venture Risk Characteristics

Results of the previous chapter show tkateking funding from venture capitalists is a
strenuous exercise for most clean energywest As Zider (1998) notes, “Many excellent
entrepreneurs are frustrated by what they sesnamfair deal process and equity position.”
Venture capital investing is all about balancirgkrand return; this applies to both the clean
energy or cleantech ventures (Wuestenhageh. @006 and Ruhnka et al. 1991). According
to Zider, venture capitalists focus on the midolet of the classic industry S-curve, avoiding
both the early stages, when technologiesuacertain and market needs are unknown, and the
later stages, when competitive shakeouts amdalaations are inevitable and growth rates

slow dramatically.

Based on an iterative process between epgirdata and previous literature, a model
emerges. The model that emerges from the studlgas/n in Figure 5. The model consists of
two types of risk characteristicgenerally recognized risk characteristics and cognitive

risk characteristics. Altogether, nine risk characterissi are identified. Next, both risk

characteristic types will be discussed in more detail.
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venture \
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> Cognitive risk factors

Figure 5 Clean energy venturerisk characteristics

7.4. Clean Energy Venture Generally Recognized Risk
Characteristics

Based on the clean energy venture financsugvey and VC intefiews, five generally
recognized risk characteristics are ideatfi These five characteristics are: (harket
demand and adaptation, (2) incompatibility with the VC model, (3) technology, (4)
regulatory control, and (5)exits. These five characteristics are similar to the ones identified
in previous research (Wuestenhagen et 8620yebjee et al. 1984, and Zider 1998). Next,

all five risk characteristicare discussed in more detail.

7.4.1. Market Demand and Adaptation

Under the risk characteristic of marketntlnd and adaptation, several themes could be
identified. These are scale of change, dominarigearket incumbentsand speed of market

adoption, as shown in List 7. These tlesmvill be discussed in more detalil.
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List 7 Risk characteristic: Market Demand and Adaptation

The first identified theme associated witlhe market demand and adaptation risk
characteristic is thecale of change needed to alter the current industry infrastructure, in this
case, the energy infrastructure. The intervieW&s expressed this concern as the “need to
change the world” before a large-scale mad@dptation could take place. In the words of

one interviewed VC:

[VC]: And you have to change the way the infrastructure is and so many
other big things that, when you look at it, you think, “ This technology is
fantastic and it can really solve some problems, but it will take ages for it to
have real breakthrough.”

Another point of concern is whedr the energy market has insically different qualities that

would inhibit successful market introductiohnew products. As expressed by one VC:

[VC]: And I think the thing that is still the big question mark is [whether]
the electricity and power market just has a different kind of technology
adoption practice or curve or time line, [which] really affects how
successful venture capital can be in this area. So it's how we tend to think
about it here and observe it. There is obviously nothing we can do, very
little we can do other than focus on making our investments that can
actually shift the balance of power here. It's really watching how the big
electricity and power customers or power providers, you know, companies
like Shell and BP, [are] doing as they identify new market areas. And then
[you] look at the companies they need to work with or invest in to take
advantage of those new market areas. So, [thereis] alot to do.

Second theme that emerges is dloeinant position of market incumbents. In the current

study context, this indicates the dominant posittectric utilities and oil firms have of the
energy market. This concern is expressed both by VCs and clean energy ventures. In the
words of an interviewed VC:

[VC]: The energy market is not really a competitive market when you have
five players really controlling the market. They are doing what they can to
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protect their business. I'd say it is more cartel- looking business. It
sometimes takes months to change supplier[s], or changing the network
supplier isalmost impossible. That’s their way of keeping the market.

Another interviewed VC describes the control the market incumbents have as follows:

[VC]: All of the energy sectors are within the control of the environment.
Extremely controlled with very large players. So there is very little
innovators can do to change the roles. In information technology, you just
invent the Internet. You invent a new protocol to communicate over the
Internet and you can compete with Goliath.
Clean energy ventures experience the reluctafc®Cs to invest in the energy sector
dominated by large corporations that havergjrbusiness models. In the words of one survey
respondent:

[Venture]: Engine industry is dominated by big corporations. VCs don't
want to deal with large, lethargic corporations controlling markets and
prices that makes the work of small start-ups all the more difficult.
The size of the industry incumbents may netessarily scare VCs away. One example is the
pharmaceuticals sector, where the industrguibents are large players. However, the
pharmaceuticals market is not as concentratethe energy sector, and this makes VCs more
at ease when compared with investing ventagital into the energy sector. As one of the

interviewed VCs comments:

[VC]: The pharmaceutical sector is very competitive. The largest pharma
company right now is GlaxoSmithKline, [which] has 8% of the market. If |
give you another example in the field of transmission equipment, which |
know well in detail, if you look at power equipment for transmission lines or
transformers or all of that. Three players control over 70% of the market.
ABB, Semens, GE. [...] It'sway more concentrated than pharma.
The third identified theme is thgpeed of market adoption. For a VC to invest, the
opportunity, mainly concerning the growth ratethe area, needs to be perceived as big
enough (McDougall et al. 1994y investing in areas with gin growth rates, VCs primarily
consign their risks to the ability of the coamy’s management to execute (Zider 1998). Zider
continues: “Picking the wrong industry or liegt on a technology risk an unproven market

segment is something VCs avoid.” Clean enemphnologies, such as solar PV and wind,
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have experienced rapid growth curves during plast ten years. Despite of the impressive

growth rates, market adoptiortea are still a concern for VCs:

[VC]: | think the two things that are constraining, so that’s one thing
certainly that constrains electricity, is that your adoption of a technology
still isin [the] hand[s], largely, of utilities.

One aspect of market adoption speed is hawtfee habits of comsners are changing. The
majority of the interviewed VCs express centover the knowledge level and motivation of

consumers to change. An interviewed VC comments:

[VC]: People use energy without being aware of that. When they enter a
room, [they] turn on the air conditioning, [thus] they buy something from
the electric utility. So they don’'t see the value. They just see the downside;
they see when the lights go off. They see the bill. It's just negative. They're
not awar e where the energy comes from.

Most of the concerns related to consumer tisabkpressed by the VCs are associated with
insufficient knowledge of end-ass on the available alternative solutions. In the words of an

interviewed VC:

[VC]: Energy is not visible. People have an opinion about it. They don’'t
have knowledge about it. Ok? [...] When it comes to energy, [..] in the
traditional energy supply system, it's always being top-down. It's always
being top-down whether it's electricity or oil or gas. You have some big
companies owning some sources, you have some transmission systems,
which are still owned by some big companies. And then the companies tend
to get a little bit smaller when it comes to distribution, but it's still kind of
anonymous. It's just there, whether it’s oil or gas or electricity or fuel for
your car, you know. It's just there and you don't think about it. As a
consumer, as an energy consumer, when do you, how many people decide
upon fuel consumption?

The venture survey respondents experiencecdiffes in convincing td VCs on the market

adoption speed, as is demonstrated by thengke survey responses shown in List 8.

List 8 Example Venture Responses Regarding Speed of Market Adoption

[Entrepreneur]: [The problem we experienced with the VCs was] industry growth and
potential market.

[Entrepreneur]: [ The problem we experienced with the VCs was] acceptance of the slower
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growth of the business in the energy sector compared with IT.

[Entrepreneur]: [The problem we experienced with the VCs was] size and emergence of
mar kets.

Proposition 7-1: One of the five most important generally recognized risk
characteristics of clean energy ventuissmarket demand and adaptation risk,
consisting of the large scale of changeeded, dominant position of market

incumbents, and insufficient market adoption speed.

7.4.2. Incompatibility with VC Model

The optimal VC investment target is gerlgradescribed as having a short lead time,
preferably leading to an IPO (Zider 1998)ypically, the VCs look at exiting their
investments within two to eight years aftee tmvestment. Naturally, some variations to
optimal VC investment targets exist. Fexample, Baum et al. (2004) studied the
biotechnology industry and identified three tgp# capital that determine the VC’s decision
to invest in a start-up: alliance capital, intelual capital, and humecapital. Biotechnology
start-ups financed by VCs typically have higheltectual capital, in the form of patents.
Although the lead time to an IPO for matyotechnology firms may be long, this is
compensated by the high intellectual capital efstart-up, which enables the VC to make an

early exit in the form of a trade saleasecondary sale (Cumming et al. 2003).

Capital intensity of a deal also increases ttownside risk, forcing the VCs to build large
investment consortiums in order to make stimeir portfolios remain diversified. Both of
these two themes, long lead times and tehpntensity, emerge from the VC and CVC
interviews and the clean energy venturavey data, as a generally recognized risk
characteristic. This risk characteristic ismmead incompatibility withthe VC investment

model, as shown in List 9.

List 9 Risk characteristic: Incompatibility with the VC M odel
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The first themegapital intensity of the energy sector investnts, is a cause of concern for
VCs:

[VC]: Another thing is the capital intensity. There are so many big projects.
Either you have a windmill park of hundreds of stations costing billions or
you have some wave energy project costing large amounts.

Clean energy venture survey responses résowndth the VC interview findings, as is

demonstrated by the following comment:

[Venture]: Entering into the mass market of consumer electronicsis difficult

for a small company. In consequence, the capital need is rather high and

might not be raised by one VC but rather a VC consortium.
The second theme that emerges has to do Il lead times. Most venture capital funds
have a limited lifetime of seweto ten years, making multi-year investments impossible. As
Zider (1998) notes: “The idea is to investa company’s balance sheet and infrastructure
until it reaches a sufficient size and credibilitytsat it can be sold to a corporation or so that
the institutional public-equity nmieets can step in to providaore liquidity.” Not being able
to create a credible short-term story to suppovC investment decsin may thus become a

barrier for a VC investment. In the words of an interviewed VC:

[VC]: In the energy field, the investment times are often too long for a VC.
Even though a VC would say five to eight years, what they really mean is
three to four years and then they want to exit. The venture has gone badly if
they wait until the end of the discussed period (eight years). Snce they don’t
want to sound opportunistic, they make it sound like they are a good partner
instead of saying that [their] investment times are one to three years. You
start planning the exit right away: thisis what the professional investors do.
Snce you want high profits, you wait until the firm is worth enough ( i.e.,
you wait a few years).

Long lead times have created diffities for most of the ventures that participated in the
survey. Several ventures that were asked vehailenges they had faced in selling their
business ideas to the VCs refksit time-scale concerns as@mmon hurdle. Some examples

from the survey are collected in List 10.
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List 10 Example Venture Responses Regarding L ong Investment Lead Times

[Venture]: [VCs] think that the timescales are too long for VC investment. They need an exit
and positive cash flow in three years from a start - thisis unrealistic, but what they require.

[Venture]: The future business is still far away, so the risk seems big for a VC; therefore
they ask a big share of the company for relative little sum of money.

[Venture]: The time to market for our product, the micro fuel cell, israther long.

[Venture]: [Our challenge with the VCs is] lack of a defined market in the short term
because the hydrogen economy has been delayed.

[Venture]: [Our challenge with the VCsis that] we cannot show a big pop in three years.

[Venture]: [Our challenge with the VCs is the] time horizon to commercialize and deploy
technology necessary to meet fund/return objectives

The investments in clean energy technologeesain relatively modest, and experience from
clean energy venture investment exitséarce among the VC community. Therefore, many
VCs rely on the image, not actual personal egpee, they have of the energy sector lead

times. An interviewed VC comments on tlad) lead time perception among VCs as follows:

[VC]: At least the perception among venture capitalists is that [the] energy
field has long investments times, whether or not thisis true. There have been
so few investments and exits that this has not been verified yet. Everything
in the energy field works on a longer time horizon, so investors feel that the
same istrue for their capital.

Proposition 7-2: One of the five most important generally recognized risk
characteristics of clean energy ventuigsincompatibility with the VC model

consisting of long lead times and capital intensity.

7.4.3. Technology

The third generally recognized risk characterishat is identified from the interview and
survey data is technology risk. The conceroscentrate around lack of intellectual property

rights (IPR) protection and¢bnological uncertainties, as shown in List 11.
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List 11 Risk characteristic: Technology

The interviewed VCs point talack of IPR protection as a potential weak point in the clean
energy ventures and cleantech ventures in geréra interviewed VCs tend to contrast the
clean energy ventures with biokegentures, for which patentirgractice is more widely in

use. A survey respondent venture comments on the patent protection issue as follows:

[Venture]: Biotech and IT investors require levels of IPR protection that are
difficult for usto provide. We are basically an engineering company, where
to steal the IPR would be easier in the longer term than a formula for
biotech or [a] piece of nanotechnology or minute component in I T.
However, non-patentability is not necessarily avefstopper in raising venture capital, as the
nature of the business opportunity may diffendamentally from a biotech venture. An
interviewed VC comments the lack of patem¢aiechnology among clean energy ventures as

follows:

[VC]: What | want to emphasize is that these new companies are not
technology companies that have extensive patent portfolios. Of course this
would be nice, but the companies coming to the field are either distribution
channel[s] or concept innovations. | think these are the most interesting
innovations. Examples of this are services that do off-site reading of
electricity meters and send it to reporting software. This is not rocket
science technology and often not even patentable. But the [genius] isin the
concept itself and it may be based on conventional technologies.
Technological uncertainties are common for all new ventures. At the time of raising growth
capital for the venture, only an early versiortla# final product or a preliminary prototype of
the technology may exist. Demonstration, tegtifuture development of the technology, and
the impact the new technology will have on tharket all contain uncertainties that raise the
VC investment risk. The risk of whethdhe technology actually works and can be
successfully demonstrated to potential oostrs is expressed by the majority of the
interviewed VCs and the ventures that resfed the survey. Some example responses are

collected in List 12.
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List 12 VC and Venture Responses Regarding Technological Uncertainty of Clean Energy Ventures

[Venture]: Our technology is new to the iron-making industry and to achieve market
acceptance, full-scale testing of our product will be required, even though it meets all
necessary quality requirements. Producing enough products for full-scale testing requires a
sizeable investment into building a demonstration facility. The risk associated with the
demonstration facility and possible market rejection of an unproven product is viewed by
potential investors as high.

[VC]: Because | don't think [fuel cells] are financeable right now, [the] same goes for high
energy stuff. They probably would be financeable in 15 years or so, but not right now with
venture money.

[VC]: One of the things that we have been seeing in the fuel cell scene is that, for instance,
your technology devel opment time continues to be long.

[Venture]: The toughest problem [we have encountered] has been the time to develop our
revolutionary technology, which can make investors nervous.

Proposition 7-3: One of the five most important generally recognized risk
characteristics of clean energy venturesabitelogy risk consisting of lack of patent

protection and technological uncertainties.

7.4.4. Regulatory Control

The fourth generally recognized risk charaetieithat is identified from the interview and
survey data is regulatory risk. Although mangilustrial sectors are regulated, the interviewed
VCs tend to view the energy sector as particulaigngly affected by regulation. The central
problem with regulation, according to survegspondent ventures, is that the control of
market direction is in the hands of the reguist and not VCs or the ventures themselves
(List 13).

List 13 Risk characteristic: Regulatory Control

The interviewed VCs recognize that the governtakintervention may also create new profit

potential, but with the price dfanding the control over to governmental regulators.
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[VC]: | think that in the late [19]80s and early [19]90s, there was a big
interest, particularly in California, [in] what they called environmental
technology. [..] But the problem was that most of it, or all of it, was an
added cost and that it was regulated. And as long as it remained, so that the
law was in place but it wasn't enforced, a lot of companies and their good
technology ended up on a shelf and the companies went bankrupt. [..] |
think a lot of people who remember that [ California experience] that when
itisregulated, it is not true market force, there are too many unknowns and
you will shy away from investing.

Whether or not the interviewed VC see oppotiasior threats with regulatory intervention,
the majority of the interviewed VCs view regtdry power as a definitive risk for clean
technology market formation. Some exampdsponses from both the interviews and the

survey are collected in List 14.

List 14 VC and Venture Responses Regar ding Regulatory Risk of Clean Energy Ventures

[Venture]: [VCs] are nervous of the [energy] market, as it depends on government
intervention.

[VC]: Alot of business plans rely on other extensive factors that you cannot control and VC
is getting very nervous when you see big investment in capital-intensive and regulated
market[ s] relying on a fundamental change in the environment.

[VC]: So it might be that some of these political aspects might favor you. Because you are
investing and suddenly there is a new law and you capitalize on that by selling. And two
years later that law is changed. So you have to make a distinction between your holding
period and your success as a VC and the success of the technology in the long run. [..] If
you are well informed, [regulation] brings an extra opportunity.

[VC]: | have to say, the regulation in the energy sector is not easy. | mean, it's easy to
blame all the governments. California crisis[...] was caused by deregulation but I’ m pretty
careful to [not] blame anybody because | don’t have any better suggestion.

[VC]: If thereis no clear need for the government, make them stay out of the way.

[VC]: VCs often see a red flag with government money. The nice way of doing it isto put the
government money into a professional fund or institutions to support the industry.

[VC]: Tthe problem with governments is they always have to make sure everybody gets
treated equally. And that’ s very difficult because certain things aren’t equal. So they have to
establish certain rules and publish them[...] The rules say white shirts, and it was too easy
to get to the money, and investments were made too fast before we really knew what we
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needed, because the money was there, you know. So, | doubt that [governmental
intervention] is good.

[VC]: In energy, you have two compounding uncertainties. You have one uncertainty,
which is the technology and will it work, does it work. This is the same as in biotech, ok?
But you’' re compounding another uncertainty, which is the regulatory uncertainty. And that,
in most cases, you don’t have that in biotech.

Proposition 7-4: One of the five most important generally recognized risk
characteristics of clean energy ventures is regulatory risk, as the VCs feel that the

regulators have too much control over the market direction.
7.4.5. Exits

The fifth generally recognized risk charactecighat is identified from the interview and
survey data is insufficient amant of exit opportunities for ean energy ventures. Exits are an
essential part of the VC business modal aare considered carefully at the time of
investment. Two routes, initial public offerin@$0Os) and trade sales, are the most common
forms of VC exits. Other exit tdes include a secondary saidere the VC sells its share to

a strategic investor or another VC, managenterybut, where the VC sells its share to the
entrepreneurial firm or its managementdaa write-off in case the venture fails
(Wuestenhagen et al. 2006, Cumming et al. 2003, and Gladstone 1989).

Many of the interviewed VCs express concevith the fact that they feel there anet
enough exit opportunities in the clean energy market, whatle the form of IPOs or trade
sales (List 15).

List 15 Risk characteristic: Exits

An important part of the scarcity problem ig ttoncentration of market power in the hands of

relatively few players, as discussed earlier (chapter 7.4.1).
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[VC]: | think what the industry is lacking is [exit opportunities]. [...] You
remember the joke that is always made on the water deals where every
single business plan has a section about a potential exit and they say, “ We
could be bought one day by Vivendi.” And Vivendi doesn’t know how many
companies they' re supposed to buy.

Some example responses regarding the exit tyouby scarcity are collected in List 16.

List 16 VC and Ventur e Responses Regar ding Scar city of Exit Opportunities

[VC]: Currently there is not enough exit potential in the market. The market is still too
immature. | think the exit market is immature and you have to see some success stories in
the exit market for this sector to take] off] .

[VC]: Well, it could be, just again my perspective of looking out for the interests of the
investor, but | almost think that it starts with not enough sustainable exit opportunities.
Following that logic, [...] if you put the emphasis on the exit, not enough exits means that
VCs need to spend their time looking at different kinds of deals in different industries or
whatever. And therefore they pay less attention to the broad base of business plans/ They
might only pick amongst the very very best in the energy sector.

[Venture]: VCs believe that utilities are a “ bad” or difficult market to sell to and are thus
hesitant to invest in this space.

[VC]: My belief is that not so [many] traditional utilities are [exit targets] yet. Maybe we'll
see the same trend as in telecom, that they first try to solve the problem themselves and then
they realize that it is cheaper and easier to buy an existing company that has looked into this
field for several years, to buy incompetentsin a way.

Proposition 7-5: One of the five most important generally recognized risk
characteristics of clean energy ventures is sk, as the VCs perceive that the exit

opportunities in the clean energy market are too scarce.
7.5. Clean Energy Venture Cognitive Risk Characteristics

7.5.1. Investment Outcome History

The first cognitive risk characteristic that identified is the outcome history of venture
investments. According to Sitkin et al992 and 1995), the decisionakers’ propensity to

take risks is contingent upon the degree otomie success associated with their propensity
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to take risks. In other words, if previous Hisiking was successful, decision-makers will seek

new opportunities in similar situations.

For clean energy ventures, this implies thaisthventure capitalists that have not yet made
investments into clean energy ventures ha&webase their investment decision on the
experiences of other investors. Survey respahalean energy ventures are more inclined
than the VCs to argue that VC risk aversisma product of the recent technology bubble
collapse in the late 1990s and early 2000s. Sofrithe early experiences in clean energy

investing may have been very negatiae the following quotes demonstrates:

[VC]: Based on our experiences, | could say bitter experiences with the
energy sector, | can say this. We have had two investments into [clean
energy] and both of them have gone bust.
Among the interviewed VCdack of clean energy success stories or absence of clean
energy investment category track record is the most often quotedsk related to investment

outcome history, inhibiting new invess from entering the market (List 17).

List 17 Risk characteristic: Investment Outcome History

Some example responses regarding the laakeain energy success $#sr or absence of a

track record are collected in List 18.

List 18 VC and Venture Responses Regarding Clean Energy Venture Outcome History

[VC]: With information technology, this bubble happened and you could earn a lot of money
and | know many investors who have this wet dream of doing it again because it happened
once, so why cannot it happen twice. But in the energy field, this has not happened yet. So
you don’'t know yet whether you' re going to see these huge valuations.

[VC]: We don’'t have enough track record in the sector, where we could say, look at this.

[Venture]: The situation is improving, but the problem of few success stories remains and
[thereis] only modest participation by mainstream VCs.

[Venture]: Energy-focused funds do not have a poster child success story to point to. These
funds tend to be smaller. The size and ability to participate in follow-on financing is a
concern for large, traditional VCs. When we started to look for funds in early 2003, the VC
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industry was still licking their wounds from the dot-com bust. VCs were reluctant to invest
and few of the traditional funds had any understanding of the PV market. Draper-Fisher-
Jurvetson’s investment in Konarka got many funds interested in looking at the PV sector, but
many of these funds were primarily trying to get educated on the investment opportunities,
as opposed to being committed to making an alter native energy investment.

Proposition 7-6: One of the four most important cognitive risk characteristics of
clean energy ventures is the lack ofant energy success stories and absence of a

clean energy investment category track record.

7.5.2. Venture Capitalist Risk Preferences

The second cognitive risk characteristic thatentified from the research and survey data is
venture capitalist risk preferences. AccordingSitkin et al. (1992), the risk propensity of
decision-makers is consistent with their prefexes concerning risk. For a venture capitalist,
venture decisions are about weighing the rigkd the potential returns of an investment
(Tyebjee et al. 1984). In order for a venture cédigitéo take on more sk, the expected return

on an investment needs to be higher as well.

Clean energy venture investingratts both generalist andespalist venture capital funds.
For early-stage ventures, going with a specidlistl may be a bettestrategy in regards to
venture capitalist risk preferences, as spemdliventure capital funds are associated with
lower required returns for early-stage ventuidanigart et al. 2002)Among venture capital
funds that have invested in clean eyerspecialized funds, such as Nth PoWweand
Sustainable Asset Managenténhave been more active in their investments in energy sector

than generalist funds.

11 \www.nthpower.com

12 \www.sam-group.com
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Three main themes emerge from the studyngtnisk aversion among investors, reluctance
to invest in early-stage deaémd unwillingness to be seen as tfirst mover investor” in the
market (List 19).

List 19 Risk characteristic: VC Risk Preferences

The interviewed VCs exhibit high levels a@isk aversion in regard to clean energy
investments. Some example responses regattmg/C risk aversion are collected in List
20).

List 20 VC and Venture Responses Regarding VC Risk Aversion

[VC]: Venture capitalists are risk-averse, even if they are venture capitalists. They basically
look for opportunities that other people didn‘t understand, not opportunities [where] they
feel they'll be taking a very large risk. They feel and they know they're taking a very low
risk, but that the other people didn’t understand [the opportunity]. If that technology has to
change habits and ways that people work, think, buy, sell, then that risk is extremely high, so
they won't touch that billion-dollar opportunity if it means that everybody has to change
their way of working or thinking, which is the case of energy.

[Venture]: VCs prefer to invest many millions in one risk-free company [than] to invest
small sums in many start-ups. VCs have forgotten what "V" means venture.

[CVC]: We are actively looking for fuel cell investments. But | think they will still require
quite a lot of money and you will not be punished not to invest right now [...] To get fixed on
one technology right now is very dangerous and you will not be rewarded by taking this risk
right now. [..]If you see [how many] funds are going for fuel cells, it is like [the 3™
generation mobile networks in the telecom sector], you can never get this money back.

[VC]: And what happened was that, in the boom time, [the] late 1990s, so much money
came into VC that VCs shifted over here in order to chase deals and returns, crowded out
the angels, who stayed here, because that’s all they could afford to do. And the risk profile
of the public companies came over here. [A clean energy venture called] Proton Energy
raised, what was it, $240 million on the public market with a trickle of revenue, right. You
can't do that in today’s market. But it was a sort of a sign of the market times. Well, now
today the problem is that everyone [is] risk-averse. VC now wants to be over here. The
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public market wants to be over here. And angels are still over here. So, two effects, there are
two effects: one isthere’ s a financing gap for start-ups, the second is these people are not as
wealthy, so the overall size of this pie, [...] has got smaller.

[Venture]: [VCs exhibit] risk aversion dueto [the] tech bubble collapse.

[Venture]: Venture firms have strong ideas of what kind of company they want to fund: Low
risk, existing revenue stream.

[Venture]: Risk-adverse nature of investment in energy sector, particularly for electricity
industry, is next single biggest obstacle - most investors are in a wait-and-see mode -
wanting to invest in plays that actually are profitable.

[Venture]: VCs do not want to invest in innovative start-ups, but prefer no-risk, mid-size
companies with some years of profitable business.

[Venture]: VCs do not take real risks. They are only looking for companies they can expand
with little or no risk.

[Venture]: VCs as a rule -- energy sector/other, corporate/independent, whatever -- are
much more conservative than they like to appear.

Most of the interviewed VCs are vengluctant to enter early-stage deals in the clean

energy sector. Some example responses are collected in List 21.

List 21 VC and Venture Responses Regarding Reluctance to Enter Early-Stage Deals in Clean Energy

Sector

[Venture]: There is a total reluctance, by both corporate and independent VCs, to invest in
early stage devel opment. The interest is solely in commercializing proven technology.

[VC]: About the companies presenting [in the European energy venture fair], an analogy can
be drawn to companies in the [clean energy] field in general: so many of themare in such an
early phase. This is why there are so few investments. Many of them are in the seed phase.
They have[...] very capital-intensive products. Thisis[a] very unfortunate position.

[VC]: And it takes longer or it's harder for start-ups to even get their first round of money,
because the VC team wants to play [with] more mature companies and angels are harder to
find to support the companies. And even the angels, if you can find them[...] the company has
to raise enough or to make progress enough that VCs will pay attention to them. Eventually
thiswill normalize, this should normalize back to the point where VC is moving back to early-
stage risk. The public market becomes a place where public or IPOs or mergers and
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acquisition markets become a place where VC-backed start-ups have a place to go. But that
adjustment will take some time and | don’t think we will see a return to the time when the
overall VC market is, you know, investing in a hundred billion dollars of start-upsin a given
year. You know, in the year 2000, a hundred billion dollars of investment went into venture
capital start-ups.

The third theme that is identified is that the VCs are velyctant to be seen as the first
movers in the clean energy VC market. Surve@gpondent clean energy entrepreneurs view
the reluctance to commit until others coihras VC herd-like behavior. Some example

responses are collected in List 22.

List 22 VC and Venture Responses Regar ding Reluctance to be First Movers

[Venture]: Herd effect - going where others have gone.

[Venture]: Expectation for othersto commit first.

[Venture]: We had no lobbying power. It seems these guys just give to the kind that one of
them already invested. Nobody wants to be the first to invest.

[Venture]: They are pack animals.

Proposition 7-7: One of the four most important cognitive risk characteristics of
clean energy ventures is the VC risk prehces consisting of VC risk aversion,
avoidance of early-stage deals, and relwaio be seen as the first mover in the

market.

7.5.3. Clean Energy Venture Investment Domain Familiarity

The third cognitive risk characteristic thatidentified is clean energy venture investment
domain familiarity. According to Sitkin et g11992), decision-makers with moderate levels of
domain familiarity will have more accurate estites of risk than will decision-makers with

high or low levels of domain familiarity. In ¢hventure capitalist decision-making process,
investment domain familiarity igist one measure of venturepdalist experience. Zacharakis

et al. (2001) found a curvilinear relationship beén experience with the venture capital task
and the accuracy or efficiency of their deaisiprocesses. In other words, as the venture

capitalists become more familiar with the istreent domain and other factors related to the
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venture capitalist decision-making process,rtheliability first increase but then decreases.
The finding of Zacharakis et al. resonates wath Sitkin et al., who note, “As experience
increases, decision makers are more likelfotus on their own abilities and past successes

rather than current situational constraints.”

Clean energy venture investing is still an egimey area and thus the curve depicting the
relationship between venture capitalist expergeand accuracy of their decision-making is

argued to be still increasing for most venture capitalists.

Many clean energy ventures who participatethm survey feel that their business ideas are
not appreciated and understood by venture cagialised to investing in IT or biotech
sectors. According to Zider (1998), the lamkunderstanding goes both ways: “Most VCs
have never worked in the fued industry, or have never been in a down cycle. And,
unfortunately, many entrepreneurs are selbdiesd and believe that their own skills and
ideas are the key to success.” Zider continuasttie growth in fund size and the amount of
investments one partner needsrtanage leads to a situation evl “the partners are usually
far less knowledgeable about the industry gredtechnology than the entrepreneurs.” Finding
a suitable VC firm to fund the venture waspainstaking activity for most of the survey
respondent ventures. The followiguote demonstrates well tbeallenges of the fundraising

process:

[Venture]: Also, there is huge variability in knowledge, experience,
technical sawiness, ethics, etc. across all categories of VCs. And contrary
to the popular expression, a dollar is not a dollar. It takes a great deal of
effort to find a good match with an investor who brings not only the right
amount of money on acceptable terms, but also good practical value.
Lack of clean energy venture business domammlfarity is the most often quoted challenge
clean energy ventures face with the VCs. The iM@rviews confirm the ventures’ view of
insufficient clean energy caery knowledge. Two main themesan be identified, as is
shown in List 23. First, due to a low lévef sector knowledge, VCs have difficulties
identifying clean energy business opportunitiesy would be willing to fund. Second, VCs

are hesitant to invest in a sector whigwey feel they have not enough knowledge.

114



List 23 Risk characteristic: Investment Domain Familiarity

The difficulty of identifying clean energy busiss opportunities due to insufficient sector

knowledge is described adlws by an interviewed VC:

[VC]: Are VCs competent enough to see, to think in a contrarian fashion
and see the opportunities today that aren't obvious in the market today?
Because that's ultimately where VCs, where the really good venture
capitals, make their money: investing their time where nobody sees it
coming. And that may be just an issue [that there] aren't enough
practitioners in the energy area. How many [..] really creative
revolutionary thinkers are out there investing in energy and really see
where this industry is transforming and changing? There aren’t that many
and there aren’t that many that have funds behind [them].

Naturally, the survey respondent venturae more eager than the interviewed VCs
themselves to point out that the VCs are cmnpetent to understand the presented business
opportunities due to their low level of knowltge of clean energy market drivers. Example
responses regarding the clean energy opportuedggnition difficultyare collected in List

24,

List 24 VC and Venture Responses Regarding VC Ability to ldentify Clean Energy Business

Opportunities

[VC]: Software has no limitations; it is just people. Electricity, power has limitations. It is
certain. Newton’'s laws you have to follow. So now [the] whole IT sector is spinning into
services and entertainment and there is no limit, you can use it everywhere. You can also
say that energy is everywhere, but it is almost always in the same form. There is always this
sinewave. | mean, “ How's your sine wave today?” We are not that interested.

[Venture]: Investors tends to look at the payback time as the one criteria; unless the buyer
makes profit within a few years, they expect nobody is interested to buy a renewable energy
system.

[Venture]: VCsare just not interested.

[Venture]: We have a PV technology based on crystalline silicon, and it was often judged as
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"not radical” when compared to nanotechnology or thin-film companies.

[Venture]: Because our initial focusis renewable energy, VCs feel that our potential market
is too small. They don't want to consider that the technology, once developed for renewable
energy, can transfer easily to other energy and monitoring applications.

[Venture]: The biggest problem with the VCs is the Slicon Valley high-tech mentality of the
VCs.

[Venture]: They do not like the marine risk - they cannot assess it, and believe that it
requires too much capital.

[Venture]: VCs are investing in low-risk, ongoing expansionary vehicles and do not have
technical basisto understand exotic, new energy (mechanical) technology concepts.

[Venture]: [VCs]’ lack of knowledge of sector and opportunities in the sector are the
biggest obstacle [we have faced with the VCg].

[Venture]: VCsare morons, or at least the ones that operate the local circuit. They are pack
hounds, scared shitless to do anything the big dogs are not already doing. They talk up
prospects that are already obvious prospects. They also are full of buzzwords and, this is
just my opinion, achieved their personal success because of their verbal prowess, as
opposed to any innate knowledge or true skill [...]. Then there are a few who do have
experience and are true good guys, but they don't understand climate, and grasp why others
would be pushing renewables, while coal is so much cheaper. Alas.

[Venture]: My experience with non-energy specialized VCs is they are arrogant in their
assessments and not very capable either. [For them,] energy is special, long-term, small
number of players, etc. Those who aren't in it should get out, and those who are in it should
continue to invest.

[VC]: The media publicity that I'T and telecom got during their years of boom [was great]. If
the energy sector could have more media attention, it probably would boost the investments
aswell.

[VC]: I think thisis one of the problems: there are not enough people that made their money
from [the energy] sector. No Bill Gates.

Following the money trail of previous investnts allows VCs to accumulate the knowledge
of certain sectors, such as biotech and ITRe second identified theme is that the VCs are

hesitant to invest in an unfamiliar area. The following quote from an interviewed VC
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demonstrates the power of previous sector exposudriving the investment interest into a

familiar direction:

[VC]: Venture capital was nothing like an industry in the 1970s. It was
really small-scale stuff and, in the [19]80s and [19]90s, it really grew. And
it grew, | think, in the area of communications, biotech, software systems,
and information technology. So the returns come and the investments go
into areas that the managers know.

Some example responses regarding the hegit@nenter an investment area where the VC

has no previous experience or knowledge are demonstrated in List 25.

List 25 VC and Venture Example Responses Regarding VC Hesitancy to Enter Unfamiliar Investment

Areas

[Venture]: The VC community, at least in California, does not understand energy
technology and has no sound basis for making logical early-stage funding decisions. One
VC told me, "There are at least 500 companies like yours. | don't understand any of them.
You can sort yourselves out and | will invest in the survivors for the next stage.”

[VC]: It's kind of hard to get [venture capitalists] to invest in new type[s] of technologies,
new type[s] of green or environmentally safe technologies. It's a question of identifying of
what he understands best. Most of the venture capitalists, when they have operational
backgrounds, the operational backgrounds are actually in research or managing I T, telecom
or bio companies.

[VC]: People tend to invest in technol ogies that they know, where they know people they can
talk to, where they can check the technology is good.

[VC]: When [VCg] hit an energy deal, they don't want to do it [...] because you have so
much work to do when you have a deal and it’s difficult to find [...] and they just put it away
and never answer to it. And it just dies because people don't get it and that’s probably
certainly one key reason for the lack of people in funds.

[Venture]: If VCsdon't understand the market, they don't want to look at the deal.

[Venture]: No one has enough background in our particular technology to be comfortable
leading an investment round. Same lack of background or knowledge means they can not
share our vision and passion.

[Venture]: Most VCs who operate in the technology sector do not understand energy, and
those that operate in the energy sector are interested in asset-based companies and not
ener gy technology.
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Proposition 7-8: One of the four most important cognitive risk characteristics of
clean energy ventures is VCs’ low levela&an energy venture investment domain
knowledge, consisting of difficulties indentifying business opportunities and

hesitance to invest in an unfamiliar area.

7.5.4. Venture Framing

The fourth cognitive risk characteristic thatitentified is clean energy venture framing.
According to Sitkin et al. (1992positively framed situationsill be perceived as involving
higher risk than negatively framed situatio@acharakis et al. (2001) studies framing of
information in venture capitalist decision-makiagd shows that venture capitalists are more
confident with decisions badeon information framed in a ffaliar way than information
framed in an unfamiliar way. This result shotliat venture capitalists are intuitive decision-
makers (Zacharakis et al.) who formulate thetuse information into a mental model, which

is then used to make a decision.

Clean energy venture proposals emphasize ecieagnsocial, and environmental factors.
This may lead to a situation where thenture is framed as a way of solving problems
outside of the traditional scope of economical factors, affecting the venture capitalist risk

perception (List 26).

List 26 Risk characteristic: Venture Framing

Some example responses regarding the veframang issue are demonstrated in List 27.

List 27 Entrepreneurs Tendency to Solve Problems Beyond Traditional Economic Scope

[VC]: [Clean energy entrepreneurs]’ drive for doing [the venture] is to solve the energy
problem of the world. So they have this ideological way of trying to solve the global energy
problem.

[VC]: Enough peoplein the renewables space, their primary motivation is to save the world,
create jobs, equal opportunities, and interestingly enough, many times making a lot of
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money is almost unethical, you know. And obviously, VCs, they shy away from that.

[VC]: Environmentally oriented people, they see the end of the world coming.

Proposition 7-9: One of the four most important cognitive risk characteristics of
clean energy ventures is the tendencyaeftures to frame the venture proposal so
that it argues to solve problems outsidehaf traditional economic scope, raising the

VC'’s perceived risk.

7.6. Discussion

The study presented in this chapter argues thaaddition to risk characteristics that are
generally recognized by both the VCs and theail energy ventures, venture capitalists’
cognitive biases in decision-making create add#laisk characteristics that make it more
difficult for clean energy ventures to raisenture capital funding. Results of this study
demonstrate that clean energy venture riskatttaristics can be divided into two groups. The
first group, consisting of five risk characteristics generally recognized risk characteristics.
The second group, consisting of four risk cheeastics, is cognitiverisk characteristics.
Based on the study, nine propositions that catebted in future research were developed.
Chapter 9 contains a more detailed discussighefindings, limitations, and contributions of
the findings in this chapter.
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8. Parent Firm’s Organizational Culture and CVC Fund
Performance

The previous two chapters argue that venturenfimay is one of the main challenges of clean
energy ventures and that complex clean energyuve risk characteristics may diminish the
willingness of VCs to invest in the cleaneegy sector. This chapter complements and
expands the clean energy venture financirglehge argument by empirically developing an
organizational culture-based modeat aims to explain how the organizational culture of the

corporate venture capital (CVC) fund’s parémnh affects the performance of the fund.

8.1. Introduction

A review of previous literature (chapter 33)ows that large corporations play an important
role in new industry development. For exaepihey provide exit opportunities for VCs,
supply competent personnel for start-ups twuk, and offer partméng opportunities for new
ventures. Corporations have also become imaporfunders of new venture activity through
corporate venturing programs. One form of cogbe venturing is a ¢porate venture capital
(CVC) fund, as discussed earlier in the literatveview (chapter 3.3.3). A fair amount of
academic research has been carried out regp@VC activities during the past decade.
However, one of the central direnduring research questioims corporate venture capital
(CVC) research is: Why is the outcome of CVWunds often disappointing, leading to poor

performance or even a failure of a fund?

The strategic and financial outcomes of CM@hds of large corporations, in the form of
equity investments in entrepreneurial ventuge found to vary substantially (Sykes 1986,
Siegel et al. 1988, Gompers et al. 1998, andsBiough 2000). Part of the variance is due to
differences in goal-setting, as some paremigi emphasize strategic benefits over financial
returns. Also, the life span of a CVC fund aaihd to be shorter and, in general, more volatile
than that for an independent VC fund (Gomgpet al.). In short, CVC investing is a
painstaking activity for many parent firms, some cases leading to failures reported by
several studies (Baird et al. 2062nd 1981, Sykes 1990, and Gompers 2002).

This chapter develops an organizational umeltbased model that aims to explain how the
parent firm organizational culture affects fimrformance of a CVC fund. The chapter utilizes

empirical data gathered from CVC and VC mitews and the clean ergy venture financing
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survey. Prior to introducing the model, the tmational factors for aorporation engaging
itself with corporate venture capital activitytime clean energy sector are presented, followed
by a brief review of difficules the survey respondent clean energy ventures face with CVC
funds. The developed model on the effect ef plarent firm’s organizational culture on CVC
fund performance is introduced in chapteb.8The model consists of the following
components, each of which will be discussed in detailind)stry context, (2) parent firm
organizational culture, (3) organizational decision-making practices, (4) managing,
measuring and compensating success, and (5)CVC fund performance. Propositions are

developed that can be tested in future research.

8.2. Methodological Notes

Both the VC and CVC interviews and the clearergy venture financing survey are utilized
as the source of empirical data in the thdauyding of the chapter. The interviews and the
survey are described in more detail in thehmdblogy chapter (chapter 4). The data analysis

proceeded as described in chapter 4.

As shown in Table 7 most of the parent frrof the interviewed CVC funds are electric
utilities. The organizational culture of elactrutilities can be regarded as having been
founded on similar “assumptions about customeosppetitors and society” (Gordon 1991).
The energy industry context is briefly reviewiadchapter 5. The organizational culture part
of the developed model, shown in Figureisspased on interviews with CVC funds whose
parent firm is an electric utility. Interviedata from other than electric utility-backed CVC
funds are used in understanding the energy ingdashtext. When quotes from the empirical
data are used as prototypical examples of tidystesults in the chapter, labels [VC], [CVC],
and [Venture] are used to indicate whethiee quote came from the clean energy venture

financing survey respondent or the CVC or VC interviews.

8.3. CVC Fund Motivation for Investing in Clean Energy

CVC funds backed by large corporations hheeome significant players in the VC market.
By 2000, CVC funds were managing approxirhat€5% of all VC investment that year
(Dushnitsky 2004).

All of the interviewed CVC funds had made/éestments into clean energy ventures. Among
the interviewed CVC funds, strategic reasdominate the investment motivation. The most

important strategic benefit for the interview€¥C funds is to engage the organization in a
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learning process, providing inside informoat of the market trends and technological

development that could not be gained from ¢brporation’s everyday business activities.

[CVC]: You don't see the same things when you invest in a company and
when you monitor from outside. If you check from the Internet, you don’t get
the same information. That is information that is available for everybody. If
you invest, you feel what the ecosystem of a sector is. all the relationships
with the players and so on.
Many of the interviewed CVC funds note that, ptio establishing a CVC fund that invests in
external ventures, internal venture activity Hesen tried out. In some cases internal venture

activities are run side by siadath external CVC activities.

[CVC]: We had this internal incubator... In fact, to have this incubator, we
saw that there were much more interesting projects outside of [our
company] than inside.

Another interviewed CVC fund manager cominseon the reasons behind setting up a CVC

fund as follows:

[CVC]: So we had projects that were not in the hands of anybody and there

was a [ connection missing] [...] between R& D and the market. So the board

of [our company] asked us to create this [ CVC fund].
However, the vision of the fund direction andgse are not always clear for the CVC fund
manager running the fund. The original goalghe market situation from the time of fund
initiation are modified or changes in the pareomnpany leadership alter the parent company
priorities. Many of the interviewed CVCumd managers find themselves defending the

existence and continuation of the fund.

[CVC]: [Our company] is very core-areas focused and lots of companies

are these days. That means it is not obvious why you need a CVC unit. You

still need it to spot migration opportunities.
As CVC funds have grown to be significaptayers in the VC market, many of the
interviewed independent VCs followed closelg tactivities of the CVC funds investing in
the clean energy sector. Several of the inésved independent VCs remain skeptical about
the motives and dedication of the corporate wentapital activity they saw sprouting around

them. The interviewed independent VCs comis@tout the CVC activity as follows:
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[VC]: You see Norsk Hydro, BP, and others having their own venture fund
doing separate venture investments in this field. My analysis of that is that
they still want to believe that the oil will be there for so many years yet that
they don’'t have to worry about it during their life cycle. They are not so
sure that they can bet on that the new technologies won't happen so they
“buy insurance” in case fuel cells are going to hit. They have to be
somewhere in that market.
During the past decade, some large firms hagquired clean energy start-ups or have
launched clean energy R&D activities within tb@poration. The activity of these strategic
investors is reviewed briefly in chapter 5.2Many of the strategic investors active in the
energy sector are potential trade-sale partfugr¥Cs that invest in the clean energy sector.
Despite this, the interviewed VCs express skegm about the motivations of large energy

firms entering the alternative energy business:

[VC]: BP has got a big solar business, and so does Shell. What did they see

in this? The efforts in renewables so far are such a small piece of the

business [..] | think [these businesses] allows them to be present and

involved in new power sources. But it's, you know, | think it’s still a mystery

about whether they' re planning that ever to be a huge business.
The interviewed VCs see the CVC activity asay for the industry incumbents to control the
industry direction and protect their own busingegerests. However, based on the interviews
carried out with the CVC units of European gyecompanies, there is no large-scale concern
among the power producers that their dominant jposih the power sector is under a threat
unless regulatory conditions in the industrygben. This would seem to suggest that the
current regulatory framework largely insulatdédeast the European energy firms from some

of the environmental uncertainties.

[VC]: Most oil companies are very protectionist and, in their heart, they
want cars to be driven with petroleum. They don’t really like the idea of
hybrid cars and that stuff. But they have to be proactive so that, in 20 years,
they don’t have to look at others taking their business.
Most of the interviewed European CVC fundgere founded during the height of the
technology investment boom of the late 1990se Tienzied investment activity of the so-
called dot-com era activated many traditioeaérgy companies to set up their own corporate

venture capital funds and other venturing activities in the energy sector:
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[CVC]: At the time [of founding the fund], it was very hip to speak about e-

commerce and Internet and so on, and we were thinking, “ Let’s do this

game in the energy sector, why not.”
Most of the interviewed electric utilityvned CVC fund managers have a long career
working for the parent company and an extemsigareer in the energy sector. Most of them
had been working with either business development or corporate finance related activities
prior to their appointment with the CVC fund. &hare familiar with the problems of pushing
through new radical innovations within the cg@ynal units, and see the CVC fund as a way

to ensure that disruptive innovationere pursued within the firm.

[CVC]: Disruptive innovations were not taken up by the operative branches
of [our company]... They could handle the incremental R&D, like
improvements for the nuclear plant or some other existing business. But if
you had a disruptive innovation for new activities and business, they didn’t
know how to do it. It was not in [our company] culture to create companies
and new activities...The only movement that is done is to reduce the
personnel and the budget by 3-5%.

8.4. Clean Energy Venture Experience with CVC Funds

The clean energy venture financing survespmdents express problems with CVC funds in
three main areas, when compared with independent VC fummsnpatibility between the
venture offering and the CVC fund strategic goals, CVC fund decision-making process,

andunprofessional management practices (Table 20).

Corporate venture capital funds have dual gdaalgeach both strategic and financial gains
(Chesbrough 2000, Siegel et al. 1988). A vemtoifering needs to be compatible with the
CVC fund strategic goals in order to enter iamestment. The “strategic fit” criterion is
recognized by most of the interviewed CVGQnds, but slowness in decision-making or
unprofessionality is not brought up by the CVCs themselves as a factor affecting the CVC
fund deal flow. Table 20 demonstrates ttineee problem areas clean energy ventures

experience when trying to raisapital from the CVC funds.
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Table 20 Venture Responses Regar ding Challenges with CVC Funds

Challenge Response

Incompatibility | [Venture]: You must demonstrate a strategic benefit for the corporation
of venture| funding you [in order to get funding].

offering with
CvC fund
strategic goals

[Venture]: [The CVC fund had a] pre-defined view of the kind of company
they needed.

[Venture]: [The challenge we faced with the CVCs was] finding a close
match between our technology and their investment "needs.” Many just
follow the pack and look for investments like others have made.

CcvC fund | [Venture]: [Problem with the CVC funds was the] long decision processes
decision- depending on corporate structure, which could be changed overnight.
making

[Venture]: [Our problem with the CVC funds was a] lack of "insider"

Process promoting an investment.

[Venture]: [CVC funds have] too many layers of decision-making.
Corporate lawyers are too eager to show they are still relevant.

[Venture]: [CVC funds] are slow to make decisions.

Unprofessional |[Venture]: [In CVC funds] no onein particular seemsto bein charge.
management
practices

[Venture]: [In CVC funds there is] a lack of commitment to the whole
process.

[Venture]: [In CVC funds there is] a lack of business knowledge about
core business of parent.

[Venture]: [In CVC funds there is| inexperience at financial due
diligence.

The CVC fund managers themselves tend temistic of their chances to attract clean

energy ventures, and see their fund aslaal partner for many of the ventures:

[CVC]: When we talk to [entrepreneurial] companies, [our parent
company] is reasonably attractive because it has a good reputation that it is
a fairly easy corporation to deal with. So they are not afraid that they're
going to get screwed. And then they know it is a fairly big company so there
is potential help in marketing the products and that there is a potential
technology help.
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8.5. Developed Model

In order to gain a better understanding offdeors that determine the performance of a CVC
fund, a view concentrating on the organizatlooalture of the parent firm was chosen.
Selecting organizational culture as the viewpaointhe analysis is argued to bring fresh new
perspectives on the CVC fund performance chghs for two main reasons. First, many of
the obstacles faced by the CVC funds mentiome previous research, such as venture
manager incentives (Block 1987 and Cheslgh 2000), internal politics (Sykes 1986), low
level of fund autonomy (Siegel et al. 1988), dack of clear mission (Siegel et al.), have
their source in the interface between the pafiemtand the CVC fund. Thus, the findings of
previous research on CVC indicate that studyiregdiganizational culture of the parent firm,
defined as being “based upon internally oréel beliefs regarding how to manage, and
externally oriented beliefs regarding how compete” (Davis 1984), could be helpful in

understanding, and possibly even pre-detengirthe performance of a CVC activity.

Second, organizational culture of the firmdathe surrounding industry context are closely
linked. Gordon (1991) presents a model on stidudeterminants of organizational culture
that is described as follows: “Organizaticare founded on industiyased assumptions about
customers, competitors, and society, which fémebasis of the company culture. From these
assumptions, certain values degeconcerning “the right thing to do,” and consistent with
these values, management develops strategiesctures, and processes necessary for a
company to develop its business.” Most of thevpus CVC research relies on empirics from
the ICT or telecom sector. The empirical dafathis study comes from the energy sector
where the industry context differs from the ICTctee in many respects, such as in market
concentration, regulation, and patentingtivaly. Analyzing energy sector CVC fund
investments in clean energy ventures is argoedoring out new perspectives that have gone

unnoticed in previous research.

The dependent variable of the research ifopmance of the CVC fund. Previous research on
CVC shows that firms engage in CVC activitfes both financial and sttegic reasons. Since
most of the interviewed CVC funds had been inrafien for less than five years at the time
of the interview, the financial performancetbé funds was not yet available. For many of the
funds, the strategic goals had been alteredgatbe way and therefore comparison with the
original goals could have led to misleading fessurhe volatile nature of the CVC funds is

mentioned earlier (chapter 3.3.4). Closurel@mr investment activity of the fund can be
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regarded as a sign of a decrease in top genant commitment to the CVC fund operation.
Therefore, in this study, the perfoance of CVC fund is defined #se degree to which the
strategic and financial goals the firm has set for its external corporate venturing are

met, measured by the level of activity, and survival of the fund.

The explanatory model shown in Figure 6 emerges as a result of the data analysis of CVC and

VC interviews, clean energy venture financisgrvey, and previous research findings on

organizational culture, industry cext, and decision-making behavior.

Figure 6 Effect of parent firm’s organizational culture on CVC fund performance

The model is based on the argument thafptirent firm organizational culture affects the
CVC fund performance. The effect of the orgaional culture is moderated by risk-taking
practices in the parent firm’'decision-making process and theparent firm’s skills in
managing, measuring, and compensating fund success. The industry context has an
indirect effect on the fund performance throuighimpact on the parent firm’s organizational
culture. Therefore, depending on the strengtti mature of the two moderating factors and
constraints and opportunities set by the industmtext, the parent firm’s organizational

culture may have more or led$eet on the CVC fund performance.

Although organizational decision-making praes and parent firm skills in managing,
measuring, and compensating fund success Hoenmted by the parent firm’s organizational
culture, they are included in the developmwdel (Figure 6) as separate organizational

activities. In other words, it is argued thdly developing additional skills in these two
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organizational activities, the parent firm caodwarate the effect the its organizational culture
has on the performance of the CVC fund. ThHeowang chapters discuss the model in more

detail.

8.6. Industry Context

Industry context is, in this study, used as wanbrella term for institutional, regulatory,
competition, and innovation relakéactors that form the openag environment for a network
of firms that operate in the same industsaktor, such as forestrghemical, energy, or
pharmaceutical industry. According to @on (1991), industries cause organizational
cultures to develop within defined parametdrBus, certain cultural e@nacteristics will be
widespread among organizations in the sandkistry, and these are most likely different
from characteristics found in other industriesc@®&se of this relationship, the potential for
changing a company’s culture is limited totiacs that are neutral to, or directionally
consistent with, indusg demands (Gordon). Industry conteoan also act as a constraint,
causing organizations to follow mental modébenge 1990) that are “deeply held internal

images of how the world works, images that limit us to familiar ways of thinking and acting.”

The industry context where this study takes @lecthe energy sector. As discussed in the
methodology chapter, most of the parent §rof the interviewed CVC funds are electric
utilities (Table 7). The organizational culture el&ctric utilities can beegarded as having

been founded on similar “assumptions aboudta@mers, competitors and society” (Gordon
1991). Interview data from otheéhan electric utility-backedCVC funds, independent VC
funds, and the clean energy venture financing survey are used in understanding the industry
context.

In the energy sector, innovations are tiadilly incremental in nature (stakeholder
interviews, chapter 4.3.2). Therefore, acoeptradical innovations from small ventures
challenges the basic assumptions electric uslitield on innovation and market potential.
Discovery and extraordinarily rapid marketroduction of nuclear fission (Smil 2003) can be
regarded as an exception to the energy seatoenmental innovation rule. Traditionally, large
players whose competitive advantage is basedcharket power and price-based competition,

not technologically innovative products asetvices, dominate the energy sector.

Previous research identifies some linkgween CVC performance and industry context.

Gompers (2002) shows that the probability safccess is substantially higher for funds
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operating in industries related to the pareompany’s businesAlthough CVC studies
analyzing the effect of industry context avet numerous, strategy scholars recognize the
importance of industry context. According to Rakl999), it is widely agreed that research
findings in strategy differ with industry contsx Dess et al. (1990) shows that a lack of
industry controls in what was referred to e “40 most important strategy research
contributions of the 1980s” led to inconsistamd misleading results. Miller (1987) shows
that there are significant links between what calls environmental characteristics, namely

dynamism, heterogeneity, and hostility, and changes of strategy.

8.7. Parent Firm’'s Organizational Culture

The parent firm’s organizational culture, asown in Figure 6, is defined in this study
(chapter 2.6) as being “based upon internafignted beliefs regarding how to manage, and
externally oriented beliefs regarding howdompete” (Davis 1984). CVC funds operate as
separate entities within the parent compasyme more autonomously than others. CVC
managers interact with the parent companywuestment decision-nmkang, due diligence, and
other services such as legal help. Whenettgirical data from the CVC and VC interviews
are analyzed, large numbers of the CVC funallenges are shown to link to interaction with
the parent company. When these challenges algzad further, three nmafactors related to
parent firm organizationatulture are identifiedparent firm view on innovation, parent
firm view of industry development, and parent firm entrepreneurial spirit (List 28).

These three factors are discussed in detail below.

List 28 Factorsrelated to Parent Firm’s Organizational Culture
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8.7.1. Parent Firm’'s View of Innovation

From the CVC and VC interviews, two issuase identified regarding innovation in the
energy sector. First, many electric utilit@isl not per ceive innovation as a key competitive
advantage, which in turn makes the life of a @/fund, concentrating on identifying new
innovative business approaches promoted hy wentures, difficult. Second, even in cases
where the parent firm realizes that scoutfiog new innovative business approaches is
important, theparent company saw no urgency to act. The lack of urgency is due to the fact
that parent companies are used to reactingxternal regulatory preares, not to business
threats imposed by new external ventures. heotvords, the CVC activity is not perceived
as a crucial activity, but rather a convenieppr@ach to keep track of the latest market

developments.

The term innovation has become a buzzwordmany industrial sectors, with biotech,
pharmaceuticals, and ICT leading the way. €nergy sector seems to have headed to the
opposite direction in innovation when measureterms of R&D spending, both in the public
and private sector. Kammen et al. (2005) stwidiee U.S. energy industry and finds that both
the federal government and the private industry investments in energy R&D “at a time
when geopolitics, environmental concerns, asdnomic competitiveness call instead for a
major expansion in U.S. capacity to innovatethirs sector.” According to Kammen et al.,
investments in energy R&D by U.S. commnfell by 50% between 1991 and 2003. When
the energy sector spending is cargd with other sectors, such as biotech, the picture is even
bleaker. Total private sector energy R&D isdehan the R&D budgets of individual biotech
companies, such as Amgen or Genentech fdamet al.). An interviewed VC comments on

the electric utilities as follows:

[VC]: The way that the power industry has changed in the last three years
has been one of reverting [...] to the kind of the core business of serving
customers, generating electrons, and managing risks and things like that.
Not really about innovation and not about innovating service. So, | think
most of them have done away with innovation culture.
However, previous research has shown thatderoior the CVC activity to be successful, the
parent firm organizational culture must malanturing a mainstream function of the business
(Sykes et al. 1989) or create an atmosphetlestmicture that supports the innovative activity

(Quinn 1985). In other words, the parent fenorganizational culture must provide a
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supportive structure for innovation, which megnsist, for example, of R&D or corporate
venturing activities within the parent firm. Cteg a structure or atmosphere that nurtures
innovation may take a long time to develogcArding to March (1988), preferences tend to
adapt in response to experiendderefore, firms that have ndeveloped competencies for
innovation and R&D operations, also tend to lack a taste for these activities, which, in turn,

shows in the level of organizational support a CVC fund enjoys.

Currently, the large electric utilities have gosg hold on their customers, but not on energy
technologies (stakeholder interviews, chapt@:3}. They are in the business of generating
and supplying the heat and pewservice, but they are nat charge of bringing new
technological innovations to the energy sectéor many electric utilities, competitive
advantage through innovation is not a famil@mncept. Kammen et al. (1999) argue that
cutbacks in energy R&D during the past decaddaaed the capacity of the energy sector to

innovate. In the words of oneterviewed CVC fund manager:

[CVC]: The messageisthat it isreally difficult to make a CVC unit exist [in
a large electric utility] when you are not convinced that innovation will be
the key in competition. [At] the corporate level, they don't think that
innovation will be the key in winning the competition. They think it is the
price or classical services.

Regulatory authorities, rather than identifgw business innovations and practices, enforce

the push for innovation in the energy sector.

[CVC]: | think the extent to which the established corporations like [our
company] are ready to accept innovation and invest in new business models
largely depends on the regulatory framework. Because it is relatively stable,
they do not have any urgency to change their business model. Just do
nothing and do nothing new, is the best strategy. I’'m definitely convinced
that thisis the best strategy.

The independent VCs that observe the energy company CVC fund activities are more

optimistic about the chances of success@fC funds backed by energy technology

companies than of the funds backed by electric utilities.

[VC]: [Energy technology companies] are the ones that ultimately are much
more focused on innovation [than electric utilities] because they know how
to absorb it and turn it into a value proposition. There's very little that an
electricity company can innovate on, because again, ultimately, | think that
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they are just in the core business of selling, you know, electrons. And there
are no big changes that have happened [in] over two hundred years, not
that long, sorry, but since the beginning of last century, that has really
changed the way that the wholesale power has been delivered to customers.

Proposition 8-1: A parent firm whose organiianal culture does not view
innovation as a key component in gainingnpetitive advantage negatively affects

the performance of a CVC fund.

8.7.2. Parent Firm’s View of Industry Development

From the CVC fund interviews, a theme is idBati regarding the parent firm’s view of
industry development. The theme is concerned wittp#nent firm’s not recognizing that
the surrounding business environment is undergoing a change and acknowledging that

some of the new entrants could potenyi#tireaten the firm’s market position.

According to Bettis et al. (1995), the ®2tentury faces new aspects of competition and
strategy due to rapid technological changeluding the blurring of traditional industry
boundaries as substitute products are devdlapeother industries. This phenomenon is
starting to take hold in the energy sectorr Ewample, several of the independent VCs that
focus on the clean energy market have dargpn-energy corporations as investors. One
example is the Canadian fuel cell VC fur@hrysalix, whose invests include Ballard,
BASF, BOC, Boeing, Shell, and Mitsubishi (chapter 5.2.1).

An interviewed CVC manager comments on #ews of his parent company managers on

the change that is taking place in the energy sector:

[CVC]: This industry is moving slowly, the driver is not technology but
market power. So we are not really in the battle, even if [the new market
entrants] claimthat we are in a battle. In the mind of a manager, we are not
in a battle. So we are anticipating here and it is not easy to anticipate in big
companies.
Many of the interviewed CVC fund managers gale that the parent company’s views on the
changes in the surrounding industry context gnedintroduction of new business models are
in conflict with the views of the CVC fund, gascially when it comes to acknowledging the

speed of change taking place. As ongéhefinterviewed CVC managers comments:
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[CVC]: I'd say we are not completely mature in Europe today to think that
the additional services and businesses will be the key to differentiate
between the competitors. So [at the parent company] the battle was the
price, and in the minds [of the people] it still is the price. And we [at the
CVC fund] think that in two to three years, considering the mass market,
thiswill be on service, competition on services.
Although the clean energy market and the larggesimtroduction of new technologies is still
modest, many of the interviewed CVCs andsv&&e the momentum for change building as
the new technologies continue to flow to thergy sector and synergistic benefits among the

new technologies start to be apparent.

[CVC]: Right now, the biggest issue in energy is the decentralized
production. It starts, definitely, in the technology sector with fuel cells and
steam cells and whatever. And the mor e these technologies are stable and in
the market, the more they will generate follow-up business.
According to Aldrich et al. (1994), estalbled industries may withhold recognition or
acceptance of the new industry when they festatened. Sometimesethare even able to
change the terms on which resources ardlabla to emerging industries. This kind of
blocking behavior is not foreign to the Cvmanagers, who involve the parent firm’s

managers in the CVC fund investment decision-making:

[CVC]: Then we have had deals that have been very convincing. And

[corporate headquarters] say, “ People are great, as a technology it seems

to be very, very interesting.” Then came, “ If these guys become a success,

they will cannibalize our business. We cannot invest in a company that is

cannibalizing our own business.”
According to Abernathy et al. (1978) and Ulieck (1994), product and process innovation
follows a general pattern of three stagesthe first stage, during the early years of an
industry, a high rate of innovation takesqdaand new players entdre market. However,
making sense of the new developments may bélestging, since, according to Sanders et al.
(2004), during the emergence of new industriegestors and analysts lack a codified body of
knowledge and industry-specific experience.efdfore, identifying the winning business
models among the various unproven but intergsmodels explored by competing start-up
firms is difficult, even for an energy-company backed CVC fund manager. The CVC fund
managers are, at times, in a position, where fe&ypotential threats to the status quo of the

parent company, but take no serious countermacin behalf of the parent company itself:

133



[CVC]: I'd say it is not very easy to compete against [our parent company].
S0 perhaps we don’t see the sign [that we need to act], we see a lot of start-
ups working on these special systems to measure the consumption, to
evaluate the right services to cut on consumption. But we don’t see a big
movement of [a] large energy company heading to catch the value of these
start-ups.

Proposition 8-2: A parent firm whose managersveanot internalized that their

business environment is changing negagiedtects the performance of a CVC fund.
8.7.3. Parent Firm’s Entrepreneurial Spirit

A theme related to the parent firm’s view emntrepreneurial activities within the organization
emerges from the CVC and VC interviews. The theme is concerned wititkaof
entrepreneurial thinking and spirit within the parent firm that is a cause of conflicts in

the CVC fund and parent firm’s interaction.

Levinthal et al. (1993) argue that orgeations find and construct their private
comprehensible worlds. The parent firm’s viefsthe world may differ strongly from the one
present in the CVC fund. The organizatiomailture mismatch may lead to a clash of
management cultures if the parent firm doespnovide adequate autonomy for the venturing
activity to establish its own more entreprenal management processes. An interviewed
CVC fund manager comments about a clashda experienced with the parent company as

follows:

[CVC]: [Our company], of course, tried to duplicate their controlling
system here at [our CVC fund]. And | said, “ Hey, I’m not willing to accept
this.” Otherwise you are calculating every project to death. You are not
able to [apply the corporate] mindset [to a CVC fund]. We have a different
mindset and culture.

One example of the entrepreneurial mindset ratstnmay show in belittling the significance
of the emerging industry context when compaséth the existing business, as the following

guote demonstrates:

[CVC]: And [the person] from the corporate HQ was saying to me, “ Hmm,
you are right, obvioudly it is a great company, but do | really want to have
this fight with the operations just because of this small company?”
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According to Bettis et al. (1995), due to thergmsing rate of techraajical change in the 21
century, firms in mature industries cannomeen static but are foed to develop an
entrepreneurial mindset in order to survivea@iing the prevailing mindset means adopting
a different worldview. Until recently, electricilities in many countries have been part of a
government-owned and -regulated entity (shakeer interviews, chapter 4.2.3). For these
firms, switching to an entrepreneurial mooieoperation and thinking can be difficult. An
interviewed CVC fund manager’s frustration svavident in his comments on the lack of

entrepreneurial spirit in his parent company:

[CVC]: You always have to ask why people are working with a bhig
conglomerate or a big energy company and not working as an entrepreneur.
They have a different spirit. And | asked a board member, very close
relationship with the board of [our company]. And he said: “ Look at these
people. They are not entrepreneurs.” So you are trying to do something that
isimpossible, to move these people to your side.

Another interviewed CVC fund manager descsildgs parent company’s research center

activities as follows:

[CVC]: It isalways a question of people. And if you have a research center
with 100 people or 200 people, they can gather all the information available
in the world about technologies and trends and so on. But they are not
thinking in terms of business, they are just thinking in terms of a department
that delivers information.

Foster (1986) shows that the reason incumbent fiaihg the face of technical change is not
due to the character of the technology but the cognitive errors the managers make in
understanding the challenge of the emerging strgucontext. One interviewed independent
VC fund manager, who was following the C\&Ctivities of energy companies, comments on

the willingness of electric utilities to engagebimsiness activities with small firms as follows:

[VC]: The other characteristic of this industry might be that the utilities
have a tendency to really only want to work with more mature companies
and not with companies that they are concerned would disappear. Whereas
you see in companies, like, you know, Cisco or maybe even in the biotech
area partnerships between, you know, small lab companies and these big
pharmaceutical companies. And, you know, lab companies don't make the
required discovery or something like that. They disappear or go away but
this is probably their whole plan to work with this diversified portfolio of
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small companies. Utilities don’t seem to approach it that way. So you have

to pass a certain level of maturity before the utilities really want to do

business with you.
In a similar fashion, Henderson (1996) finds treatical innovation could displace incumbent
firms for organizational reasons due to cognitiveits and inertia, in addition to the more
rational reasons, such as unwillingness tades existing assets obsolete. One example of
cognitive limits is the inability to adapt ta new way of serving the customers. An
interviewed VC fund manager comments on trecteic utilities and the way they conduct
their business as follows:

[VC]: Sofar, they' ve always looked like, “ We are the utility and you are the

subscribers,” and not like, “ You are the customer, how can | serve you and

make a business?” [..] And that is an attitude that, you know, “It has
worked, so let’s not changeit.”

Proposition 8-3: Lack of entrepreneurial spirit thin the parent firm’s personnel

negatively affects the CVC fund’s performance.

8.8. Risk and Organizational Decision-Making

In the CVC fund manager interviews, two theneeserge regarding organizational decision-
making in risky situations, mainly concethevith venture due diligence and investment
decisions as show in List 29. The first thergaining an outside view, both in technical
and market matters, through the parent company’s involvement in the CVC fund
investment decision-making, and thus balag the overconfidence of the CVC fund
managers, has an upside effect on theCGW¥hd performance. The second themeplving
the parent firm’s managers with no venturing experience in the decision-making, has a

downside effect on the fund performance.
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List 29 Factorsrelated to Decision-Making in Organizations

The parent firm’s risk-taking practices the organizational decision-making process are
argued to moderate the effects the parents$imnganizational culture has on the performance
of the CVC fund, as shown in Figure 6. THecision-making process regarding the fund
investments often involves managers both froengarent firm and the CVC fund, making the
decision-making behavior and the biases eacly gaihgs to the table critical in making

decisions on venture investments, divestments, and the direction of the fund.

The basic assumptions and valtlest are part of organizationalilture also affect decision-
making in organizations. Kahneman et al. (199B)dies cognitive perspectives of decision-
making and argues that decision-makers in miggdions are prone to two types of biases.
First, their forecasts of future performanae® often anchored on plans and scenarios of
success rather than on past results, and are therefore overly optimistic. Second, their
evaluation of single risky prospects neglects plssibilities of pooling risks and is therefore
overly timid. Kahneman et al. introduce a coriagpan inside view and an outside view. The
inside view is generated by focusing on theecat hand, by considering the plan and the
obstacles to its completion, lopnstructing scenarios of future progress, and by extrapolating
current trends. The outside vids/a conservative approach that relies on statistics of cases

similar to the present one.

One example of the outside view’'s upside effiecthe help provided by the parent firm’'s
technical experts in technical due diligendée interviewed CVC fund managers tend to

appreciate the technical knowledge that tfemeive from the parent company side.

[CVC]: If you are investing in start-up companies, [the knowledge needed)]
is definitely more on the technical side, definitely. The evaluation of the
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technology is really the core and very essential for calculating the risk and
reward scheme.
The parent firm’s managers can offer the ¢ view” to the CVC managers in order to
help balance the overly optimistic scenatmosl thus avoid hype over a certain technological

solution.

[CVC]: For our investments, we have invested in very early-stage
companies. It was really technical due diligence and we were working
closely together with [our parent company]’s engineering. And they do
have four or five hundred specialists. Every specialist really has a specific
area that he is concentrating in so you really get the best of technical
experiences.

Involvement of parent company personnelynadso shield the CVC fund managers from
overconfidence. Managers may view risk as allehge to be overcome and believe that risk
can be modified by “managerial wisdom andl’skKahneman et al. 1991 and Donaldson et
al. 1983). Zacharakis et al. (2D0shows that VCs are overcagent in their decision-making

and the same result can be assumeppy also to CVC fund managers.

[CVC]: In the beginning, we were very broad. Everything was energy but
we were able to invest in batteries, for example, which was really not core
of the energy business. But we were able to do almost everything. And it was
really essential to do so. But as soon as we got into discussions with the
operating units, and we had to get into contact whenever we make a project
or an investment, of course, we have to involve them and to get some
technical feedback.

One example of the outside view downsideeeffis the involvement in the investment
decision-making of the parent firm's manag&rih no venturing experience. The parent
firm’s managers’ involvement in the venture@stment decision-making process may lead to
overly timid decisions, demonstrating loss auem as losses and disadvantages are weighted
more than gains and advantages, favoringtimacver action, and the status quo over any

alternatives (Kahneman et al. 1993).

[CVC]: | had very deep discussion with all the board members, and also the
ones that have been on my side. And | discovered one phenomenon. They
feel definitely uncomfortable in making the decision if they were not able to
under stand the business. And you are not doing them a favor by giving them
a proposal. The better way is to say, “ Give me the money and let other
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people [..] decide for this money.” So they can always say: “It was

somebody else's decision.”
The loss aversion problem becomes especsaiiyere when the CVC fund has to involve the
parent firm’s managers in the investmeetidion-making who have insufficient market or
technical knowledge to judge @hnvestments accordingly. iBhinvolvement may lead to
excessive loss aversion and inhibit the CWE@d from necessary risk-taking. Kahneman et al.
(1993) proposes that one way to avoid excesssle aversion is to analyze whether the
organizational context in which the decisione arade is more likely to enhance or inhibit
risk aversion. As the quotes below dentoate, involvement of the parent firm’s

inexperienced managers clearly enhances skeasiersion in investment decision-making.

[CVC]: The problem was the corporate headquarters (HQ). The people who
were deciding about the investments, they were corporate people from
corporate HQ, they didn’'t have any knowledge of the technical things and
the market things. So they were very insecure.

Fighting against loss aversion may require Qv@nagers to spend time on internal lobbying

work, instead of focusing on the operation of the fund.

[CVC]: So you have to convince people about the VC idea, who have not
ever thought about VC. And maybe you get 50% of them, if you are really
convincing. So it was pretty much fighting against the organization.

Proposition 8-4A: Parent company involvement in technical and market due
diligence positively affects theerformance of the CVC fund.

Proposition 8-4B: Parent company involvement imvestment decision-making

negatively affects the performance of the CVC fund.

8.9. Measuring and Managing Success

An important theme that emerged from the CVC interviews,pdrent firm’s skills in
measuring and managing success (List 30), is argued to moderate the effects the parent

firm’s organizational culture has on the perfonoa of the CVC fund, as shown in Figure 6.
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List 30 Factorsrelated to Managing and M easuring Success

The term managing success is, in this stuggd to analyze the way firms reward the fund
managers, the extent to which out-of-the-baxkimg is encouraged, and the level of trust
and patience the parent firm has with the fommhagers. The term measuring success is used
to describe the methods parent firms use to tifyahe strategic and financial benefits for the
firm.

Managing success requires understagdihat Levinthal et al. (199 refer to as the political
structure of an organization. Managers who Haeen successful in the past are launched into
positions of power in the organization. Theadividuals tend to carry the recipe for past
successes in their mind, which discourages dtir@-box thinking. As Levinthal et al. argue,
“Organizations code outcomes into success®s failures and develop ideas and causes for
them.” This easily leads to a situation wd@mnconventional thinking within the CVC fund is
not supported or rewarded from the parent firgitde. Levinthal et al. also notes that, since
return from any particular innovation or techogy is partly a function of the organization’s
experience of the new idea, even successfubvations tend to perform poorly at first until
the organization has gathered experien®e.interviewed CVC fund manager comments
about his parent firms’ disinclination to suppomovative approachdke fund was trying to

promote as follows:

[CVC]: The problem [with venturing] is that if you are really innovative,
you get in trouble with the traditional organization...And if [the ventures]
are gaining market share, the headquarter or the operating unit is losing
market share. And losing market share in the traditional sector or an
operating unit is valued more than chances in the new growth area.
All of the interviewed CVC funds are small coarpd to the annual turnover of the parent
company. This may lead to a situation emd failures get punished and success goes

unnoticed. As an interviewleCVC fund manager comments:
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[CVC]: So we have only risk and even if you are very, very successful, it'll
never be so successful that it will be reported in the quarterly report. So we
as a supervising team can only lose. So if the money is [gone], the
shareholders are asking, “What happened to our money? Is it really
necessary to do these kinds of investments?” And if you're successful, it is
“ So what.”
Not having a clear view of how strategic betsere measured and compensated and what is
regarded as a successful execution of stratdgectives is also found as a constraining factor
in the CVC fund managers’ interviewsspecially difficult for many of the interviewed CVC
managers is finding a balance betwsg&ategic and financial objectives.
[CVC]: [By focusing on strategic objectives], I'm definitely limiting
potential. Sometimes you cannot do a deal that is financially very attractive
because of strategic reasons.
Since finding the balance between the stratagit financial objectives may be difficult, the
fund managers may try to follow the traditad VC model and concentrate solely on the

financial return.

[CVC]: S, basically, it means we go after profits. If you don’t go after the

profits, how do you know what you're finding? Is it going to be the market

leader in the future? So, by definition, if you can’t spot the best deals and

get the best returns, you cannot spot what the market is doing.
Measuring the success of the CVC activitycisllenging, since the investment committee,
consisting often of both parent firm managerd fund managers, needs to be able to quantify
the strategic value of a venture investmenaddition to the potential of future financial
returns. Emerging industry operating procedures, competitive environment, firm size, and
market dominance strategiesay differ from the currentndustry context, making the
strategic value quantification difficult for manageduned to the current industry context. An
attempt to fulfil the strategic goals may reguieasing on the financial targets, as the

following CVC fund manager’s quote demonstrates:

[CVC]: I’'m now concentrating on delivering strategic benefits and maybe
I’m suffering on the return side, because | cannot invest so many resources
to making financially really attractive deals.

In addition, the self-interest of the parentrfimanagers may cause bias in quantifying the

strategic gains of the CVC activity. The financigturns from small ventures may also appear
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modest when benchmarked against the existisgnbas units. A morfair quantification can
be reached by benchmarking the CVC fund agarsmilar fund outside of the firm. Parent
company managers may also see an investineatventure as threatening and attempt to
contain a negative strategic value for the paream, especially if competing firms are

investing in the same venture. Asiaterviewed CVC fund manager comments:

[CVC]: It was odd to have so many other corporate [funds] in there. It is
very hard to argue for this investment from a strategic point of view. If you
go to your investment committee they say, “ Ok, it is an interesting case and
you have these risks and benefits.” But then they also notice that [ competing
firm] is inside and then they say, “Hey, what is [thig]...competitive
advantage? Maybe it is a disadvantage if they invest and we don’t.” Butitis
not so convincing. It is always more convincing when you say, “ We have
this exclusive deal and, if it is a big hit, we have the advantage to acquire
[the] rest of the shares and make a huge business out of it.” That is really
convincing.

Proposition 8-5: Parent firms who fail to reward out-of-the-box thinking and
accomplishments of the CVC fund, and hanat been able to develop appropriate
mechanisms to measure both strategic famhcial success of the fund, negatively

affect the performance of the CVC fund.

8.10. CVC Fund Performance

The majority of the CVC fund interviews wee carried out between Fall 2003 and Spring
2004, as is demonstrated in Table 21. Whendirrent status of éhinterviewed funds is
analyzed in October 2005, the electric utilitgeked funds seem to have fared the worst,
supporting the results of the study. Some offtimels are closed down, e still exist but are
not actively investing, and sonm@ave been spun off to operate independent VC funds. The
first signs of the struggle are already evidentriyithe time of the interviews in many of the
electric utility-backed funds. In many caséle parent firms of interviewed CVC funds

seemed to have forgotten why thadihad been set up in the first place.
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Table 21 Status of Interviewed CVC Funds, October 2005

Fund Fund Status on 10/2005 Interview Date
Electric utility CVC fund Spun off from the electric utility via |a

(RWE dynamics) management buy-out in 2005. 17.2 2004
Electric utility CVC fund Spun off from the electric utility via |a
(MVV/Accera) management buy-out in 2005. 18.2 2004
Electric utility CVC fund Fund essentially closed down.

(Eon Venture Partners) 19.2 2004
Electric utility CVC fund Not actively investing.

(Vattenfall Europe venture) 5.2 2004
Electric utility CVC fund Closed

(Suez Novinvest) 24.3 2004
Electric utility CVC fund Closed

(EdF Business Innovation) 25.3 2004
Electric utility CVC fund Active, although no recent investments.

(EdF capital Investissement) 24.3 2004
Electric utility CVC fund Active

(EasEnergy) 17.2 2005
Non-electric  utility CVQ Active, although not many recgnt

fund (Norsk Hydrainvestments.

Technology ventures) 6.11 2003
Non-electric  utility CV(Q Active

fund (Schneider Electric

Ventures) 23.3 2004
Non-electric  utility CV(Q Active

fund (BASF Venture Capital

GmbH) 18.2 2004

In many of the interviewed CVC funds, changethe corporation leadership, re-organization
of competitor CVC funds, anthanges in the competitive erasiment affect the commitment
corporations have in their CVC funds. Aseoglectric utility-backed CVC fund manager
frustratingly comments:
[CVC]: What | see now is that all the CVCs [in the energy sector] arein a
more defensive position. All of them, | cannot tell you one exception, are

struggling with their own company. And everybody is looking at his
competitor. And they say: “ If they are closing their business, why should |
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be in this business? There are only risks and if | do nothing, | will be
punished. If | don't make the decision other people have already taken,
maybe I’'m proven wrong and I'm fired in two years’. S0, it is very, very
difficult.

Some of the electric utility-backed CVC funai®e already ramping down their business at the
time of the interview, as times had turnetfidilt and the support of the upper management

for the CVC activity had decreased.

[CVC]: We are now [at] the low point of the curve for investment in the
company, but we still produce a very high cash flow in the company, and so
the priorities are now to consolidate and reduce debt, but in two years, the
situation will change and we will come back to the investment period. And
we want to keep the contacts so that when the investment will start again,
we want to be ready.

CVC funds were the first movers in the enekggnture capital market prior to independent
VC funds entering the market. The fact that several of them are planning to exit their
investments due to changessimategy, provides independenCs with opportunities to get

involved in clean energy investing at a bargain price:

[CVC]: Some independent VCs are entering the market for energy, they are
interested in it but they are a little bit hesitant, of course, because they don’t
know too much about the business. So they really try to link with these
[CVC] guys over their funds... That is definitely a trend. Others are, of
course, going in a secondary market [....] They can make great deals right
now with the [ energy companies].

The interviewed CVCs generally feel thahe of the reasons independent VCs are not
entering the sector in larger numbers isltveer level of knowledge, lib in terms of energy
markets and technologies. The interviewed CV@dfmanagers generally feel that they and

their parent company, are accrueing someegra benefits by learning through venturing.

[CVC]: We have gone through a learning curve ourselves. We'll now avoid
capital intensive deals. The other lesson is the market adoption time: [you]
just need to look at microturbines. Market adoption takes a lot of time. And
people tend to be incredibly over-optimistic about that. And even when you
have discussions with large suppliers on how long it takes to take products
to the market, they can also be far [more] optimistic than they should be.
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For many of the parent firms and their CV(hdis, it also becomes clear that the unique
selling points they thought had existed attihee of founding the fund, in most cases during
the boom years of the late 1990s, are not supjgpottiem in the investment activity. In other
words, the struggle with the parent organizaaon the inability of the CVC fund to harness
the capabilities, such as technical knowkedgf the parent organization to achieve a
competitive advantage over other VC funds hasnarked out as planned. As an interviewed

CVC fund manager comments:

[CVC]: Our previous model was that the pearl that we thought we [had]
detect[ ed], could not be detected by other funds, because they look|ed] at it
with the financial eyes and we look|ed] at it with the strategic eyes. So now
we just look at the [financial] opportunities, the pearls, and think of them
also as strategic.

8.11. Discussion

The study presented in this chapter develths notion of the role of the parent firm’s
organizational culture as a determinantOdfC fund performance. The developed model on
the effect of parent firm organizationallitwe on CVC fund performance consists of the
following components: industry context, paremtrfis organizational culture, organizational
decision-making practices, managing, meaguand compensating success, and CVC fund

performance. Propositions are developed ¢thatbe tested in future research.

The main argument that derives from the Itssis that understanding the parent firm’s
organizational culture limitaths may offer the firm tools tavoid the CVC fund activity
pitfalls and diminish the chance for fundld@e. The status of the interviewed CVC funds
(Table 21) also indicates the difficulty of openg a CVC fund in general, and specifically in
the area of clean energy. Corporations ta planning on launching external venturing
activities should carefully consider the olod¢s involved in operating a CVC fund.
Significant savings in capitand labor costs could be acheelvif a corporation planning a
CVC fund would analyze the limitations of itsganizational culture and the challenges posed
by the surrounding industry context. Instesida CVC model, maybe another internal or

external venturing model would be founmbre suitable in the pre-launch phase.

Chapter 9 contains a more detailed discussiotherfindings, limitatons, and contributions

of the findings of this chapter.
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9. Discussion and Conclusions

The last chapter of this dissertation summarthesfindings and puts them in perspective. In
addition, theoretical contributions of the digstion and implications for practitioners are

identified. Finally, limitations of the studyd avenues for future research are presented.

9.1. Discussion of Results

The aim of this dissertation was to expand the knowledge base of clean energy venture
entrepreneurial challenges, especially in éinea of venture financing. Figure 7 shows the

integration of the results frotheory chapters 6 through 8.

Clean energy entrepreneurial ventures

Clean energy Venturefinancing triangle

i

.................

Venture capitalists Large firms / Strategic investors

Figure 7 Summary of the study results

The results from chapters 6 througltome together in what isfegred to as the clean energy

venture financing triangle (Figure 7). Withithe financing triangle, three stakeholders,
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namely the venture capitalists, clean energyepnémeurial ventures, and large firms in the
form of strategic investors, epate and interact in the emergiclean energy market. Chapter
6 identifies three main clean energy venturé&regmmeneurial challenges: financing, market
education, and growth management. One ofethd®llenges, financing, is identified as a
common challenge for all clean energy ventuiedependent of the clean energy industry
category development stage. The financing chgbeis studied further, in chapters 7 and 8,
from the perspectives of VCs and CVC funddasfe firms. The two other identified main
entrepreneurial challenges, growth managenaaot market educationyere not studied in
more detail in the consecutive chapters. Irtaastudying the relationships between the VCs
and clean energy ventures, or operational pestmgs between large firms and clean energy
ventures, the focus is on operational chgks within VCs and CVC funds. Chapter 7 aims
to bring in new knowledge on cognitive riskctors of VCs. Chapter 8 brings new knowledge

on operating a CVC fund from an organizational culture perspective.

Since the goal of this study was theory-buitgithe dissertation employed a grounded theory
approach. Three data collection approaches wtdized during the cource of the study. First,
interviews with European and North American ¥@d CVC firms that have invested in clean
energy ventures were carried out. Secondlean energy venture financing survey that
consisted both of qualitative, essay-format gfioms and some quantitative questions was
conducted. In addition, interviews withean energy stakeholde media search, and
attendance of conferences in the clean energglaeadtech area were carried out in order to a

gain better understanding of the emerging sector.

9.1.1. Clean Energy Venture Entrepreneurial Challenges

Chapter 5.3 provides an overview of clean gpenarket drivers anghows that most OECD

countries have national policies in placeatthprovide support both for clean energy
technological R&D programs and clean enemgpduction. However, the current set of
national and international energy policies ac¢ enough (IEA 2004b). s estimated that

both the world’s energy needs and the,@@issions will be almost 60% higher in 2030 than
they are now (IEA). An addition to introducing receffective policy instruments that support
clean energy market creation,jstimportant to gain a betteinderstanding of the challenges
clean energy ventures are facing in developiegy solutions to the energy problem. The goal

of chapter 6 is to bring more light to the enteapeurial challenges of clean energy ventures.
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Previous literature related to cleantechlustry emergence emphasizes system-level and
policy perspective (Kemp et al. 1998, TsoutsoaleR005, Jacobsson et al. 2000, and Russo
2003). These studies widen the understandihgooth system-level policy drivers and

technological regime-induced barriers to de&chnologies. However, cleantech or clean
energy industry firm-level studies remain absewen though entrepreneurial firms form the

core elements of emerging industries. Thed for further research among sustainable, or
cleantech, technology entrepreneurial firms entified in the previous studies (Jacobsson et
al. 2000, Russo 2003). This dissertation eyt a micro-level approach and studied the

firm-level entrepreneurial challenges in clean energy market creation.

The goal was to study the clean energy wententrepreneurial challenges building on
empirical data. The source of empirical datadus the theory-building was the clean energy
venture financing survey that was specificalgsigned for the study. The survey data include
firms less than 10 years of age that operatiéhénclean energy technology area. The survey
received 164 eligible responses. In the cowfsthis study, three maiohallenges of clean
energy entrepreneurial ventures were idedifiThese three entrepeaurial challenges are
financing, market education, and growth nmggraent. The financing challenge consists of
one main factor, raising capital for the vemtuFor the survey respondent firms, venture
capital funding had been the second mosgtartant source of funding (after the founder’'s
personal funds). The second main entreprenleanallenge, market education, consists of
three factors that surface from the survey: pubdicception, market education and awareness,
and market acceptance of technology. Thediste three main entrepreneurial challenges of
clean energy ventures, growth management, dsnsisfour factors: partnering, recruitment

and retaining of human resources, gromnagement, and market dynamics.

A study of three clean energy industry categonieveals additional challenges that vary
according to the industry development stage ffinee industry devabment stages are early-
stage, rapid-growth, and slow-growth stageslfaells and other hydrogen related technology
ventures are selected as an example of esalye clean energy ventures. Early-stage clean
energy ventures are found to face their biggasgtepreneurial challenges in the area of
financing, growth management, and techggladevelopment and cost reduction. Solar
photovoltaic technology ventureseaselected as an example of rapid-growth clean energy
ventures- and energy efficiency ventures asxample of slow-growth clean energy ventures.

The major entrepreneurial challenges rapid-grosigan energy ventures face are found to be
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financing, growth management, market ediwcatand ramping up production while reducing
unit costs. Slow-growth clean energy venturesfaund to face their biggest challenges in the

area of financing and marketing of their solutions.

The main argument deriving from the studesults is that clean energy venture
entrepreneurial challenges concentrate onro#ineas than what the previous clean energy
industry related studies have emphasized. Inrotlueds, in order to facilitate clean energy
industry growth, further research needsb® conducted to understand the venture level

obstacles in greater detail.

9.1.2. Clean Energy Venture Risk Characteristics

Previous research has shown VCs to famapvation and emergence of a new sector for two
reasons. First, new emerging sectors, sudbiaschnology and ITC, k& been financed, in
large part, by venture capital investment in¢hely stage of the sector development. Second,
venture capital has been shown to have a sgposgive impact on innovation (Gompers et al.
2001). The study was motivated by the fact tbagnitive factors in VC decision-making
remain understudied. During the past decadmessteps have been taken to understand the
cognitive side of venture capital decisionkimg process (Shepherd 1999 and Zacharakis et
al. 2001 and 1998), but cognitive biases, espedialgted to clean energy ventures, have not

been researched.

The goal was to develop a model of clean enexgyture risk characteristics from the VC
perspective. The source of empirical datedusn the theory building was VC and CVC
interviews and the clean energy venture fimagcsurvey. All together, 29 interviews were
carried out among independent, corporate, anémowent-backed VCs, both in Europe and
in North America. The clean energy venture ficiag survey was specifically designed for
the study. The main argument of the study was thatddition to risk caracteristics that are
generally recognized by both the VCs and theail energy ventures, venture capitalists’
cognitive biases in decision-making create add#laisk characteristics that make it more
difficult for clean energy ventures to raisenture capital funding. Results of this study
demonstrate that clean energy venture riskagttaristics can be divided into two groups. The
first group, consisting of five risk characteristics generally recognized risk characteristics.
These five generally recognized risk chaedstics are market demand and adaptation,

incompatibility with the VC model, technology,g@atory control, and exits. Each of these
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risk characteristics consists of several themasahe discussed in more detail in chapter 7.4.
The second group, consisting of four risk chaeastics, is cognitiverisk characteristics.
These four cognitive risk factors are investin@utcome history, VC risk preferences,
investment domain familiarity, and venture fragni The four cognitive risk characteristics
consist of several themes discussed in motaild@ chapter 7.5. For example, one of the
identified cognitive risk characteristics, inyesint domain familiarity is found to contain
two themes: difficulties of VCs in identifyinigusiness opportunities and hesitancy of VCs to

invest in an unfamiliar area.

Based on the study, nine propositions that camebted in future resech were developed.
The main argument deriving from the results @&t thognitive risk characteristics of venture
capitalists are key to understanding why clemergy ventures have received only a small

amount of venture capital investment.

9.1.3. Parent Firm’s Organizational Culture and CVC Fund

Performance

Previous literature finds that the strategied financial outcomes of CVC funds of large
corporations vary substantially (Sykes 1986g8i et al. 1988, Gompers et al. 1998, and
Chesbrough 2000). The CVC funds are also foundetshort-lived and more volatile than

independent VC funds (Gompers et al.). Bhedy was motivated by the following research
question: Why is the outcome of CVC fundseofdisappointing, leading to poor performance

or even a failure of a fund?

The goal of the study was to complement axgand the clean energy venture financing
challenge argument by empirically developiag organizational culture—based model that
aims to explain how the organizational cultwethe CVC fund’s parent firm affects the
performance of the fund. The performanceCdC fund was defined as the degree to which
the strategic and financial goals the firm hasfeeits external corporate venturing are met,
measured by the level of activity and surviwdl the fund. In addition to developing the
model, the motivation of CVC funds to investdlean energy ventures was reviewed briefly.
The source of empirical data used in the thdmilding was VC and CVC interviews and the

clean energy venture financing survey.
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The developed model on the effect of pérérm organizationkculture on CVC fund
performance consists of the following cooments: industry context, parent firm’'s
organizational culture, organizational deaisimaking practices, managing, measuring, and
compensating success, and CVC fund performahoe model is based on the argument that
the parent firm’s organizational culture affe the CVC fund performance. The effect of the
organizational culture is moderated by riskitak practices in the parent firm's decision-
making process and the parent firm’s skiismanaging, measuring, and compensating fund
success. The industry context has an indieffgct on the fund’s performance through its
impact on the parent firm’s organizational audt. The model components consist of several
factors and themes. For example, three mairofacthat are related to the parent firm’s
organizational culture were identified: the pdarBrm’s view on innovation, the parent firm’'s
view on industry development, and the paremh's entrepreneurial spirit. When the factors
were studied further, more specific issuesaetl. For example, two themes were identified
regarding the factor of the pautefirm’s view on innovation. Est, many electric utilities did
not perceive innovation as a kegmpetitive advantage. Secoride parent company saw no
urgency to act, despite the fact that it madlized that scouting for new innovative business

approaches was important fits future survival.

Six propositions were developed that can stetd in future research. The main argument
deriving from the results is &b understanding the parefitm’s organizational culture
limitations may offer the firm tools to avoidahlCVC fund activity pitfalls and diminish the
chance for fund failure. The status of the iviwed CVC funds was reviewed in October
2005 (Table 21) and several funds were founkaee been closed down, spun-off to operate
as independent VC funds, or were in a m@aotive investment mode. The status review
strengthened the study results and also indictte difficulty of operating a CVC fund in

general, specifically in the area of clean energy.

9.2. Theoretical Contributions of the Dissertation

The main contribution of this dissertation isidentifying theoretical models that explain the
clean energy venture entrepreneurial challengess VCs view clean energy ventures from
risk perspective, and how the organizationalwreltof a firm affects its CVC activity. The

dissertation contributes to several bodies ofdiigre in the area of entrepreneurship, new

industry creation, corporate venturing, and venture capital research.
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The previous literature has ignored firm-legaldies related to cleantech and environmental
technology industry and has focused on systeratigtudies only (Kemp et al. 1998, Tsoutsos
et al. 2005, Jacobsson et al. 2000, and Russ0.Z00B& system-level studies have often failed
to analyze whether the system-level environtakindustry creation challenges correspond to
what new firms in the cleantech, or environmérdeea are experiencing. In this dissertation,
three main clean energy venture entrepreneahallenges were identified. In addition, this

study analyzed how the entrepreneurialalidnges varied according to the industry

development stage.

Venture capital research related to investnuatision-making (Tyebjee et al. 1984, Fried et
al. 1994, and Roberts 1991) has been mainbggas-oriented. Some recent studies analyze
the cognitive aspect of the VC decision-nmakprocess (Shepherd 1999 and Zacharakis et al.
2001 and 1998). However, gaps in understandiilg exist. This dissertation provides a
model of clean energy venture risk charactesdby taking into accourthe venture capitalist
cognitive biases. The study contributes to thetwes capital literature by linking behavioral
economics literature with the venture capitatistision-making process. In particular, this
dissertation has contributed to our understandinghy clean energy ventures have received
only a small part of the investeeénture capital to date. In this dissertation, four cognitive risk

characteristics were identified, in additiorfitee generally recognizedsk characteristics.

This dissertation has also demonstrated thatnibet firms, especially the electric utilities
that were the empirical focus of the CVC stumfythis dissertation, face big challenges in
renewing their business through CVC activitiegaaese of the constraints related to their
organizational culture. In this dissertatiothree factors relatedo the parent firm’s
organizational culture were identified thaggatively affect the C¥ fund performance. In
addition, two moderating mechanisms ine tlarea of decision-making practices, and

measuring and managing success were identified.

Finally, the dissertation has contributed te #merging literature on clean energy market
creation. The findings of this dissertati@mphasize that a complex web of social,

environmental, and economical factors laedind the clean energy market drivers.

9.3. Managerial Implications

The dissertation has concentrated on theoridimg rather than testing previous theory.

Despite this limitation, important implicatiofsr clean energy sector stakeholders arise from
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the study. The findings of the study suggestesa pointers to policy-makers, corporations

planning to launch CVC fund activities, venture capitalists, and clean energy ventures.

From a public policy perspective, undarsing and internalizing the identified
entrepreneurial challenges, growth manageménaincing, and market education is of
paramount importance. First, educating therkeiais essential for the small clean energy
firms. Although the survey sample cannot beduas a generic sample of the clean energy
market due to biases in databdesglding, it may still be corladed that the majority of the
clean energy firms remain very small. Oéthurvey respondent companies, 73% employed
25 people or fewer. Therefore, reaching tmtthe market and providing education to the
consumers on clean energy solutions is veffycdit for most clean energy companies due to
their limited resources. Help from goverantal programs that provide consumers
information on clean technologies would speke clean energy market development. For
governmental and private sector programs firamote the clean ergy market, providing
enough help and resources to clean energyuves on financing and growth management
would enable the ventures to cross the “valdéydeath” safely and grow to a sustainable
business. For policy-makers, understanding tharcenergy venture risk characteristics helps
to explain why clean energy ventures have ik@tkonly a small amount of venture capital
investment. The study findings also emphasdize importance of providing public policy
instruments that aim to lower some of these ciséiracteristics, such as providing better seed
funding opportunities, investing &ient government capital” o clean energy VC funds, or

providing better R&D funding supportifearly-stage clean energy ventures.

For venture capital firms, the implications oistlstudy are to analyze the risk perceptions and
risk propensities of their partners and investtranalysts. The study cfean energy venture
risk characteristics shows, for example, tnagrly homogenous venture capital firms having
backgrounds in IT, telecom, amibtech might lead to missespportunities in clean energy

venture area.

For clean energy ventures, an important implicadf this study is to understand the clean
energy venture risk characteristics frome tVC perspective and identify areas for
improvement. For example, clean energy fishsuld analyze how they present their venture
proposals to the venture capitalists. Both themsbarguments and empirical evidence show
that the way venture proposals are framed thiasct implications on how the venture

capitalists view the risks and opportunitiestloé venture. In addition, the dissertation study
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shows that CVC funds, especially the oneskbd by electric utilities, may experience
problems due to the parent firm’s organizatiotidture. Thus, the clean energy ventures that
aim to raise funding from CVC funds shoulake the higher volatilityand even possible

failure of the CVC fund into account whenodsing between the different investors.

The study results bear implications also forpowations that are planning to launch corporate
venturing activities. The status of the intewed CVC funds in October 2005 (Table 21) also
indicates the difficulty of operating a CVC fund general, and specifically in the area of
clean energy. The findings suggest that $irshould closely analyze the parent firm’s
organizational culture and thadustry context in which the firm operates. In this way, the
firm could identify the potential shortcomings itis organizational culture, such as view of
innovation, industry development scenariosid athe entrepreneurial spirit within the
organization prior to setting up the furd.further study on decision-making processes and
skills in managing and measugirsuccess could be carried ontthe firm to alleviate the
negative effects, potentially leading to a betbutcome of the corporate venturing activity.
Significant savings in capital and labor costsilddbe achieved with this kind of pre-study.
Instead of a CVC model, maybe another inteoradxternal venturing model would be found

more suitable in the pre-launch phase.

9.4. Limitations and Directions for Further Research

As this dissertation was concerned with theory-building rather than testing existing theory, a
number of limitations to the results exi§ihe models and propositions were developed
grounded in empirical data. In other wordse findings are based on empirical qualitative
data and the theory developedtimis study has not been testeda quantitative manner. In
addition, the theoretical scope is limited tean energy market development. The empirical
data of this dissertation are from the ventoapital firm side limited to Europe and North
America. On the clean energy venture side, data are dominated by European and North
American ventures, although some Asian andt®@®merican ventures are included in the
data set. The applicability to other cleanteclvironments may be limited due to peculiarity

of the energy sector.

The findings and limitations suggest severalnass for future research. First, the developed
models and propositions should be quantitativeted and further refide It would also be
interesting to use empirical data from a oleah category other than an energy-related

technology in the quantitative testing of the resaftthis study. Furthermore, the effect of the
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parent firm's organizational culture othe CVC fund performance warrants further

investigation, preferably in some context other than clean energy.

Several additional topics for further reseasthfaced during the study. In chapter 6, three
main entrepreneurial challenges were idesdifi but only one of the challenges, venture
financing, was explored further in the conse@itwo chapters. Future research could explore
the two other clean energy venture entrepuené challenges, growth management and
market education, in more detail. When the tdiend clean energy entrepreneurial challenges
were mapped on the Van derVet al model (Figure 4), ingitional arrangements did not

appear significant. However, as discussedahapter 5.3, energy policy and governmental
commitments have made a significant contrimutio the clean energy market development.
The role of institutions and energy policy iretformation of clean energy markets, especially
from the perspective of clean energy ventuaad investors, would be worth exploring in

future research.
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Appendix 1

Exit this Surday ==

Energy vanture financing: Entreprenaur parspactiva
Introduction

Thank you far agresing ta participete in the 2005 energy entrepreneurship and venture financing survey
conducted by Helsinki University of Technology in Finland.

This study will teke & snapshot of the landscape concerning entregrenaurship and venture financing in the
energy sactar, We define an "energy wenture” a5 a cormpany, |ess than 10 years old, thet seeks o bring new

energy technaologies and services o the market.

I exchange for your perticipation, you'll receive an electranic copy of our final report that provides aggregate
findings.

There ara 2 mein sections bo sur 10-15 minute sureey:

- THE BACKGROUND SECTION {1 page) will ask vou far public information sbout yaur company.
- THE CONFIDENTIAL SECTION {5 peges) sk fer infermation en:

'FII'I&I"ICiI'IQ Mtk.lﬂr'lbuﬂﬂ of yvaur Energy wenlure

*Exparience with venture capitalists
*Exparience with corporate venture capitalists.

The survey information will never be relezsed in association with your company's name. It will be reported anly
in the aggregate across surveyed companies.

REQUIRED QUESTICONS: Throughout the sumdey, questions denoted by an sterisk {*) are required and must be
answered in order for you to proceed.
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Energy venture financing: Entrepreneur perspactive
Background section: Your company

¥our position im the compamy

o Leadership/Senior Managerment

) Directar/Manager

o Professional (legal, accounting, product engineering]

) Other {please specify)

Please specify the year your company was founded

—

* Are you one of the founders of the company?
o et

o No

How many people are employed full-time by your company?
- 0-5

i 525
o 26-50

o s1-100

J 101-250
J #5i-500
o s01-1,000
o =1,000

Where is your company headquartered?
[T usa - califarnia

™ usa - other

[T canada

I- Europs

[T asia-pacific

[ aica

Which of the following legal forms of organization desoribes your compamy
. Sele Proprietorship

« General Partnership

o Lirnited Partnarship

) Corporation, privately-owned

o Corporation, publicly-owned

o Lirmited Liability Company

o Other {please specify)

Which category best describes wour main business?
I- Fuel cells ¢ Hydrogen infrastructure
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I- Colar PV

[ solar other

I wind

 wave

r Binenergy

[T Teansportation solutions
Tl cue

[ hew rmatariaks

I- Energy efficiency solutions
r Energy management solutions
I oor gas technology

[T other {please spacify)

E

What would you describe as three of your company's biggest challenges?

=]

Exiit this survey =>

! '.-.H"
\F TEKMILLINEM \ CULL

TERMIFKA HOG

HELSIMEL UNMIVERSLTY OF TECHMOLOGY

Energy venture financing: Entreprenaur perspactive
Venture founder

Do you hawe prior start-up experience?
o Tes
) Na

If your venture is a spin-off of a federal research institute or an wniversity, please give the name of the institution.

Please provide a brief description of the founding of your venture

El

<< Prav Next >>
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R ISLLL

A
\F TEENILILINEMN KOR

TERMISKA HOGEROLAM

HELSIMKE] UMIVERSITY OF TECHMOLOGY

Energy venture financing: Entrepreneur perspactive
Energy wentura fimancing background

Has your company participated in an energy venture fair or other event in order to look for capital?

- Tes
o Mo

If yes, name the energy venbure fair that has been most beneficial to your firm
|

* Has your company sought venture capital funding?
o es
« No

Since your company was formed,; please indicate the SOURCES of financing your company has obtained relative to total

capital raised.

Lass than Abaut Mare
1/2 172 than 1,2

Founder's parsonal funds r r r r r

Hane Mast

Friends and family
Bank loans

Anged investors
WVenture capitalists
jLu]

Government [grants)
Carporations

Other

o Jale lulelulela
ETEREEEm
mEmEmEaEm
L L EERELER]
mmEnEnaEn

Which federal programs or funding efforts hawe been most sucoessful for your firm?

=

<< Prav Next >>
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[ _I.’;
k TERKMILLINEN KORKEAKCOULL

TERMISKA HO
Y

HELSIME]I UNMIVERSLTY OF TECHMNOL

KOLAMN

Energy venture financing: Entreprensur perspective
COMFIDENTIAL SECTION: Venture proposal presantation

* V€ funding was sought from
[ ncependent Ve funds
r Carporate WC funds
r Government backed YV funds

Describe how the initial contact with VCs was made

=

Please rate how your company emphasized the following benefits in its business plan presented to the Vs
Strong Medium Low
ermphastis erriphasis emphasis

Caost-savings for the consumer - | - | -

Revalutionary technology that will change the current energy business environment
HMore reliable electricity production

Providing energy basis for economic growth in develeping countries

Lower indeor and autdacr air pallution

Less greehouss-gas emissions

Lower Ernissions

L S T Sy O S R &
L S T Wy A RS
EEEREEE

Security of supply
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.I.";-_i'
L TERMILLINEN KORKEARKCULL

TEKMISKA HOGEKOLAY
HELSIMEL UNMIVERSITY OF TECHMO LG

Energy venture financing: Entrépreéneur perspactive

CONFIDENTIAL SECTIOM: Corporate venture capital

Based on your experience with corporate Vs, do you agree with the following statements:

fes Na Mok sure
Carporate VCs are no different from independent WCs - - -
Carporate WCs can maka their investment decisions against the corporate interest o - | -
Energy company corporate WCs cannat be trusted of - | . |
Energy sector corporate WC decision-making is slower than for independent Vs - -l -
Energy sector corporate WCs are willing to take on mere rigk than indepenent Wis o ot |
Energy sector corporate WCs are & significant source for funding for energy wentures - - -
Opersting & corporate VT fund is difficult for an energy company o 4 d

Please desribe the biggest obstacles your company faced when seeking corporate VE funding

E
=< Prev Naxt >>
Exiit this survev >>
I’;
TERMILLINEN KORKEARKOULL
TEEMIZKA HOGEROLAY

HELS[MEI UNIVERSITY OF TECHMOLOSY
Energy venture financing: Entrepreneur perspective
COMNMFIDENTIAL SECTION: Venture capitalist decision-making

Based on your company’s experience with venture capitalists:

fes Ha
Wiz whe have not invested in energy ventures are more risk-averse than the cnes that have made prevous o | £ |
Inwestments
Wils that have made successful investmants into energy sector are willing to take more risks o " |
Wils that have specialized energy funds are more willing to enter an investment o o
Wils with mederate experience with energy sectar investing compared with high experience are mone o o
therough in their due diligence
There are too many WCs with IT, telecom and bictech backgrounds, that den't understand our venture o o

offaring

Please describe the biggest obstadles your company faced when seeking venture capital funding from independent VCs
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E
* Has your company raised venture capital funding?
o fes
o Mo
<< Prav Naxt >>

A

\ TEKMNILLINEN KORKEAKCOULL

SR LAY

TERMIS KA HES

HELSIMEL UNIVERSITY OF TECHMO LG

Energy venture financing: Entreprenaur perspective
COMFIDENTIAL SECTION: Venture capital search background

You are more than half way done!

Funding for your enengy venture came from:
r- Independent general venture capital fund(s}
r- Independant specialized venture cagital fund{s)
F' Corporate venture capital fund(s)

r- Government venture capital fund(s)

r- Other {please spacify)

How many financing rounds have you gone through?

M=l

How much venture capital have you raised for your energy venture {in millions of USD)?

Hanee your wenture capital funding deal{s) been syndicated by a lead VC?

o Tes
o o

Exit this survew =>

What do you think will be the most likely way for VCs that hawve invested in your company to exit their investment?

o Trade sale
=« IPD
o Other (please specify)

Name the leading venture capital firm that imeests in the enengy sector

<< Prav MNaxt >>
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Exit this survew »>

\ TERMILLIMEN KO

TERMISKA HOGERO LAMN

HELSINE]I UNMIVERELTY OF TECHMOQLOGY

ZARCUILL

Energy venture financing: Entrepreneur perspective
Thank You

Thank you very much for participating in the survey. Survey results will be tabulated owver the spring 2005, We
expect bo release and distribute our report in May 2005.

If you hawve any questions, please do not hesitate to contact ws,

Tarja Teppo, Research project manager, tarjabeppoi@hut. fi

If you want to receive an electronic copy of our final report; please provide your email address

Any final commiznts, suggestions or feedback not covered by this survey?

184



