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Samenvatting

Deze doctoraatsthesis is een studie van Europeseokapitaalverschaffers, die
investeren in hoogtechnologische bedrijven die mcken vroege fase van ontwikkeling
bevinden. Alhoewel slechts een beperkt percentaggonge high tech bedrijven venture
capital of risicokapitaal kan aantrekken in eenege fase van ontwikkeling, blijkt het
toch een belangrijk financieringsalternatief voaze bedrijven. Dit heeft vooral te
maken met het feit dat weinig andere financieriliggaatieven voor handen zijn. Banken
schrikken er immers vaak van terug om leningendeane ondernemingen te verstrekken,
aangezien ze slechts beperkte, of geen garantiesvaamborgen kunnen voorzien.
Daarnaast is geld van familie en vrienden (in #rggn 3F genoemd) slechts in beperkte
hoeveelheden beschikbaar, en schrikken businesslsarg dikwijls van terug om te
investeren in projecten met een zekere complexivet hoogtechnologische projecten

meestal kenmerkt.

De resource-based view, die stelt dat het sucaeg@a onderneming bepaald wordt door
de middelen waarover de onderneming beschikt, loesahventure capital als een

financieringsbron voor hoogtechnologische bedrijdaast de puur financiéle middelen
die door de VC aangereikt worden, zijn er een damtdere indicaties waarom bedrijven
die gefinancierd zijn met venture capital beter nem performeren dan bedrijven die

geen gebruik maken van dit type financiering.

Ten eerste heeft het selectieproces van de VC empact. Vooraleer
risicokapitaalverschaffers beslissen om middelemyesteren screenen ze uitgebreid de
achtergrond van de oprichters en hun bedrijfscaircepRisicokapitaalverschaffers
worden geacht precies die projecten te selectei@rmet potentieel hebben om sterke
groei te realiseren. Ten tweede spelen VCs eeavactbl in hun portfoliobedrijven, en
zijn ze betrokken in activiteiten die waarde toeyee aan de onderneming. Ze zijn met
andere woorden naast financier ook consultant deasnderneming. Ten derde versterkt
het feit dat venture capital aangetrokken wordtrelgutatie van de onderneming. Een
geslaagde financieringsronde bevestigt en versterktwaliteit van de onderneming en



vermindert de onzekerheid over het potentieel fige@ de onderneming. Hierdoor zijn
potentiéle werknemers sneller geneigd om bij hefrifeaan de slag te gaan, gezien de

positieve reputatie die het aantrekken van risipgkal meebrengt.

In deze thesis analyseren we eerst het selectegedan deze vroege fase,
hoogtechnologische investeerders, en bestuderedewiactoren die dit gedrag kunnen
beinvioeden. In tweede instantie analyseren we bptvolggedrag van deze
risicokapitaalverschaffers, en bestuderen we wélctoren dit gedrag kunnen sturen.
Ten derde brengen we deze selectie-en opvolgeffscimen en bestuderen we de impact
van venture capital op groei van de portfolio bjgen.

De analyse van het selectiegedrag van Europesegerré@se, hoogtechnologische
investeerders toont aan dat er duidelijk versehiltijn tussen de VCs onderling. We
vinden dat er één groep van investeerders is, dentdogie-investeerders, die de
klemtoon legt op technologische criteria, zoalschesmbaarheid en uniciteit van de
technologie. Een tweede groep investeerders, del@awvesteerders, legt de nadruk op
menselijke factoren, zoals de karakteristieken fiah team van ondernemers en het
leiderschap van de ondernemer. Een derde groepdkedbcus vooral op financiéle

criteria, zoals het potentieel rendement van destering en de tijd die het bedrijf nodig
heeft om rendabel te worden. We vinden dat veidschiin de sectorfocus van deze
fondsen, de oorsprong van de financiéle middelendeafondsen en de ervaring van de
investeringsmanagers verklarend zijn voor dezechdlen tussen VCs. Technologie-

investeerders ontvangen significant meer finanaiéiiddelen van publieke bronnen. De
investeringsmanagers in deze fondsen hadden gewenge-profiel in vergelijking met

de rest van de VC industrie: ze blijken veel mesr dndere investeringmanagers vorige
ervaring in de academische wereld opgedaan te helfteople investeerders hebben
investeringsmanagers die significant meer ervahglgben in de financiéle wereld en die

meer ervaring hebben bij andere fondsen.

In tweede instantie onderzoeken we de intensiteit aard van post-

investeringsactiviteiten en welke factoren een ichpaebben op deze factoren. We



vinden geen indicatie dat de betrokkenheid door ideesteringsmanager Dbij

‘controlerende’ activiteiten bepaald wordt doortéaen met betrekking tot het fonds of
de investeringsmanager. Met betrekking tot eendedgpe post-investeringsactiviteiten,
namelijk activiteiten die toegevoegde waarde biedan de high tech onderneming,
vinden we dat factoren die verband houden met dgenechappen van de
investeringsmanager als mens een belang hebbelit verband vinden we dat eerdere
consulting ervaring en ervaring als ondernemereleitbt een sterkere betrokkenheid in
deze waarde toevoegende activiteiten. We vinden idaésteringsmanagers die
investeren voor publieke fondsen of filialen vamken en diegene die geconfronteerd
zijn met een hoge graad van fondsdiversificatisgngndustrieén minder betrokken zijn.
Daarnaast vinden we dat de investeringsmanagersleza publieke fondsen en grotere
fondsen significant minder tijd spenderen met hwrtfplio bedrijven. Daarnaast

spenderen meer ervaren investeringsmanagers nueier apvolgactiviteiten.

In derde instantie brengen we deze factoren sarneedalgroei van VC-gefinancierde
bedrijven kunnen beinvioeden, namelijk opvolg-efedeegedrag. We gaan na in
hoeverre verschillen tussen VCs bepalend zijn veerschillen in groei van
portfoliobedrijven. We vinden dat VCs die veel gjehechten aan marktcriteria in hun
selectieproces, en die vooral die projecten selectdie niche markten en snel groeiende
markten willen bespelen, portfoliobedrijven hebloén sneller groeien. Daarnaast vinden
we dat de fondsgrootte een significante impactthgefgroei van de portfoliobedrijven.
Dit kan enerzijds veroorzaakt zijn door het effegh de reputatie van de VC dat sterker
is wanneer grotere fondsen investeren. De analysét @venwel aan dat dit ook
veroorzaakt kan zijn doordat grote fondsen betares&n hebben om die snel groeiende
projecten te selecteren. Dit kan doordat ondernemaerst proberen bij grotere fondsen
financiering te vinden, en pas na afwijziging doeze grotere fondsen bij de kleinere
terecht komen. Daarnaast blijken grotere fondsem inuesteringsvoorstellen dikwijls
aangereikt te krijgen door andere VCs, waarmeebiijvoorkeur syndiceren. Deze

bevinding doet grote vragen rijzen over de overiggkansen van deze kleinere VCs.



Deze thesis maakt een aantal contributies, zowaf da onderzoekswereld, als naar
ondernemers, investeerders en overheid. Tot nbge# weinig onderzoek zich exclusief
tot vroege fase, hoogtechnologische investeerderghy. Dit is verbazingwekkend,
aangezien eerder onderzoek uitgewezen heeft dastenen in een vroege fase
verschillend is van investeren in late fase, enimatsteren in technologie anders is dan
investeren in niet-technologische dossiers. Dezszipke focus maakt dit onderzoek
interessant voor ondernemers met een hoogtechsolodiedrijfsidee. Voor hen is het
immers belangrijk te begrijpen hoe een financign mvesteringsbeslissing maakt, hoe
deze na investering waarde kan toevoegen aan daerermding, en wat de impact van de
VC op bedrijfsgroei kan zijn. Een beter begrip d@ze factoren helpt de ondernemer om
de meest aangewezen investeerder te selecterergrieoogt zijn of haar kansen om
effectief financiering te vinden. Dit onderzoekr&devant voor beleidsmakers, die sterk
geinteresseerd zijn in de factoren die ondernergnogs en werkgelegenheidsniveaus
kunnen stimuleren. Daarnaast duidt dit onderzoeak \walke investeringsvoorstellen
gefinancierd worden via (deels of volledig) pubgekiiddelen, en duidt het aan hoe
publieke fondsen hun portfoliobedrijven opvolgenbegeleiden. In laatste instantie is dit
onderzoek interessant voor venture capital bedripgie de bevindingen rond de impact
van de achtergrond van de investeringsmanager raabekunnen nemen bij het
uitbouwen van hun investeringsteams. Daarnaast deéafnderzoek hen inzicht in wie
potentiéle syndicatiepartners zijn en met wie ze@antoekomst zullen concurreren voor
gelijke deals. Dit onderzoek geeft hen daarnaastiedicatie van hoe ze groei van
portfoliobedrijven kunnen beinvioeden, en op dienima waarde van de portfolio
bedrijven kunnen verhogen, wat uiteindelijk hunaiste bezorgdheid is.



Summary

This dissertation is a study of early stage higthtgenture capital in Europe. Even
though only a limited number of high tech comparsesm to be able to attract venture
capital during their early years of existence, ibyes to be an important financing
alternative to these companies. This is causeddydct that only little other financing
alternatives are available. Indeed, banks aretaititco provide loans to these companies
that often can not provide any collateral. Besigesney from family and friends is only
available in limited amounts, and business angeid to provide financing for projects
that are not too complex.

From a resource-based view, venture capital isueceoof finance to high tech ventures,
helping them to overcome the liability of newneBssides the purely financial resource
that VC funding, just as other types of fundingyresents, venture capital literature has
indicated how venture capital can affect portf@mmpany growth and why VC-backed
firms can be expected to have higher average groatéis than early stage firms without

this type of financing.

First, the selection process of the VC matters.oBefmaking an investment, VCs
carefully scrutinize the founders and their bussnesncepts, and are expected to select
those proposals that have the potential to obtigin growth and a management pursuing
high growth. Second, VCs play an active role inirthgortfolio companies and are
involved in value-adding activities. Besides tH#iancial role, they often take the role of
consultant in the portfolio company. Third, VCsngia reputation effect that facilitates
growth. A round of financing confirms the quality the high tech company and
decreases the uncertainty about its potential sscemhancing the likelihood of potential
employees joining the company.

In this research, we first analyse selection behavof early stage high tech investors in
Europe, and look at what drives this selection bigha. Second, we analyse follow-up
behaviour of these VCs, and look at what factorgedthis follow-up behaviour. Third,



we unite selection behaviour, follow-up behavicamd study their impact on portfolio

company employee growth.

First, the analysis of selection behaviour showat tBuropean early stage high tech
investors exhibit heterogeneity in their selectioehaviour. We found one group of
investors, the technology investors, which maimgused on technological criteria, such
as protectability and uniqueness. A second groupingéstors was called people
investors, as they stressed human capital criteti@h as team characteristics and
leadership potential of the entrepreneur duringrtkelection process. A third group
mainly focused on financial criteria, such as retom investment and time to break-even,
and was called the group of financial investors. ¥dend that differences in sectoral
focus of these funds, the origin of the funds, dnel experience of the investment
manager could explain the differences in seledbenaviour. We found that technology
investors invested significantly more in biotecbgwsals, and less in ICT proposals. This
group of investors received significantly more fumgdfrom public sources than the other
investors did. The investment managers in thesésfimave a profile that is not common
for the VC industry: they tend to have worked ie cademic world more often than
investment managers working at other funds. Pelopkstors have investment managers
that have significantly more experience in the riicial world and that have had

experience with other VC funds before.

Second, we examine both the intensity of followhghaviour and the nature of post-
investment activities and what determines the eatof an investment manager’s
involvement. We find no indication that involvement monitoring activities by the

investment manager is determined by either fundwonan capital characteristics. In
relation to value-adding activities, human capitariables matter, with previous
consulting experience and entrepreneurial expegiemontributing to a higher

involvement in value-adding activities. We find thavestment managers of captive
funds and those confronted with a large degreeund fdiversification across industries

were less involved. We find that captive funds #ardger funds spent significantly less



time with their portfolio companies. Besides, maerienced investment managers

spend less time in follow-up activities.

Third, we unite these factors that are likely tthuence growth of VC-backed companies,
being selection and follow-up behaviour, and lovkhew differences between VCs on
these aspects translate through in difference®itigho company growth. We find that

VCs that put high importance to market selectioiteda such as market growth and
niche markets have portfolio companies that grostefa Besides, the VC fund size was
found to impact portfolio company employee growithis may be caused by the
signaling effect, which is larger when larger V@gast. However, further analysis shows
that larger funds are more likely to have the opputy to invest in the business
proposals with higher growth potential. Entrepresemay first try to find finance with

larger and established funds, and may only consenaller funds after rejection by these
larger VCs. The analysis also shows that largedsumay get investment proposals
presented to them by other VCs, which are syndinapartners. This finding raises

guestions on the survival chances of smaller funds.

This dissertation offers several contributions tanagement science and has important
implications for practitioners. So far, little reseh has focused on early stage high tech
investing only, which is surprising, given that yims research has shown that early
stage investing is different from late stage invgstand that high tech investing is
different from non-tech investing. This specificcis makes this research extremely
interesting to high tech entrepreneurs. Understandiow the VC makes a selection
decision, can add value during the post-investnpraise, and could affect company
growth, is of major concern to the entrepreneurfefter understanding of these factors
can help the entrepreneur to select the appropmatestor and may increase his/her
chances of finding finance. This research is afgpasticular interest to European policy
makers, concerned about increasing employmentdewBssides, this research shows
what kind of business proposals public money igdigd in and how these publicly
funded funds follow up on their investments. Anadlfly, this research can help venture
capital firms to build their investment manageméeams with a human capital

10



consideration in mind, and may give indicationspotential syndication partners. It also
gives an indication of how they could affect pditficompany growth, and thus increase

company value, which is of major concern to them.
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1 Introduction

New Technology-Based Firms (NTBFs) in general, high tech start-ups specifically,

have received a lot of attention from academichélast two decades (e.g. Bollinger et
al., 1983; Utterback et al., 1988; Roberts, 199drey and Tether, 1998; Autio and Yli-

Renko, 1998; Shane, 2001).

This is caused by the fact that New Technology-BaBems are especially seen as
offering a significant potential contribution inuo cardinal areas of economic activity:
innovation, new employment creation, export salesvth, and regional development
(Rothwell and Zegveld, 1982; Freeman, 1983; Oakey.£1988; Keeble, 1989; Roberts,
1991; Murray, 1996).

Although there is consensus about the importarg tbat these companies play in a
national innovation system, there is confusion ale individual performance of these
companies, especially at a European level. RickiteJacobsson (1999) found that the
vast majority of high tech start-ups establishetivben 1975 and 1993 in Sweden,
remained very small. Also Autio and Yli-Renko (1998ported that most NTBFs in
Finland did not grow at all. Similar findings wereported in France (Mustar, 1997,
Delapierre et al., 1998), Italy (Chiesa and Picgalu2000) and Germany. However,
several researchers have indicated that high teoitrugps, once they have reached a
certain critical mass, exhibit faster average emplent growth rates than non-high tech
starters (Licht and Nerlinger, 1998; Storey andn&gt 1998). Since there is consensus
about the growth rates after critical mass, thecbqgestion seems to be related to the
probability and speed at which these high tech-sias reach this mass, which is usually
interpreted as the liability of newness (Oakey,3;%orey and Tether, 1998).

In order to understand why some high tech startarpsperforming well and others are
not, and why some high tech start-ups reach critizess faster than others, quite a lot of
attention has been paid to what drives early stage tech venture growth. Since the
original “theory of the growth of the firm” in Pawse (1959), where managerial resources

19



played a pivotal role, several factors have beaygested as affecting growth. Some
factors are external to the organization, such aiket forces and environmental carrying
capacity (Aldrich, 1990; Singh and Lumsden, 199her factors are internal, such as
capabilities, culture, strategy and finance, andehlbeen addressed from the resource-
based view of the firm (Barney, 1991; Chandler &fahks, 1994; Zahra et al., 2000;
Canals, 2000).

The analysis of growth of early stage high techtwess, and the drivers of this growth
have been of major importance to policy makers dwoide, and have been a major
concern to European policy makers in particulag.(&isbon European Union Summit
2000). This concern has come about through therdifices that exist between Europe
and the US with respect to early stage high teattuve growth. While the US has
pioneered a new technological revolution based amgel numbers of new small
enterprises, the European Union, meanwhile, hagethdpehind in the growth of ‘new
economy’ high-tech activity. Compared to the USnhawative small and medium
enterprises appear to find it more difficult to gearted and grow (Gill et al., 2000;
Martin et al., 2002). As mentioned above, someaet®ers even indicate that high-tech
start-ups do not grow at all. The dominant viewhist this is due to the nature of capital
markets and the problems of raising finance forlsmsky businesses (Martin et al.,
2002).

Empirical research in the US has shown that VC éddikms are more innovative and
produce more and more valuable patents (KortumlLamder, 2000). They are faster in
developing their products and introducing themh® market (Hellman and Puri, 2000).
They have a higher rate of executive turnover, eotihg faster managerial
professionalization (Hellman and Puri, 2000, 20@ttazzi and Da Rin (2002) indicate
that a wide consensus exists among economistyjdassieaders and policy-makers that
a vibrant venture capital industry is a cornerstoofe America’s leadership in
commercialization of technological innovation. O tother hand, Gompers and Lerner
(2001) indicate that demonstrating a causal relatipp between the presence of venture
capital investment and innovation or job growthaischallenging empirical problem.
Besides, the success of the US VC industry is asilyeduplicated in other countries. A
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recent empirical study suggests that European V& dgrawn vigorously in terms of
volume invested but seemingly had not much infleean growth and employment of
their portfolio companies (Bottazzi and Da Rin, 2D0Bottazzi and Da Rin (2002)

conclude that the quality of European VC is a mogent issue than sheer quantity.

In general, opinions vary about how successful ¥&sin allocating resources. Amit et
al. (1998) build on agency theory to explain whysvéxist in the first place, showing
that informational asymmetries are the key to usideding the venture capital industry.
They state that there are two major forms of infional asymmetry. The first is called
adverse selection or “hidden information”. In thease, the entrepreneur is better
informed about the new product development tharpttential financing party, and may
have an incentive to mispresent this information th@ venture capitalist. The
entrepreneur may for instance overstate the paleotithe new product development,
which causes that it is hard for investors to dgiish between good-quality and low-
quality projects. The second form of informatioaaymmetry is called “hidden action”,
leading to “moral hazard”. In this situation, onarfy cannot observe relevant actions
taken by the other party, which may have an ingento act out of self interest, and
causing the first party to run high costs. Besi&spienza and Korsgaard (1996) point
out that entrepreneurial CEOs will have an incentiv delay or obscure performance
results when things are going poorly as most imaest agreements contain provisions
for the removal of the CEO by the board of direstibicertain performance indicators are

not met (Gladstone, 1988).

Both adverse selection and moral hazard may amisey investment environment, but
Amit et al. (1998) point out that they are partanly acute in entrepreneurial finance.
Entrepreneurial early stage firms lack collatenadl daave not developed a reputation,
which may mitigate the negative effects of moratdrd and adverse selection. Venture
capitalists try to reduce the problems arising frioformational asymmetries by staging
the investment (Sahlman, 1990) or by syndicatinth wther financial parties (Lerner,
1994). Amit et al. (1998) state that VCs emergectixdecause they develop specialized
abilities in selectingand _monitoringentrepreneurial projects. They become skilled at
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selecting good projects in environments with hiddeformation and are good at
monitoring and advising entrepreneurs who mightentise be vulnerable to moral
hazard problems. Therefore, according to Amit et (4B98), VCs will operate in

environments where their relative efficiency inesting and monitoring investments and
providing value-enhancing services gives them a paopative advantage over other
investors. Therefore, VCs are expected to be premim industries where informational
concerns are important, such as biotech, ICT eithikthese classes of projects where
VCs have an advantage, VCs will still prefer prtgewhere the costs of informational

asymmetry are less severe, being firms with soaektrecord rather than pure start-ups.

Also other authors, like Chan (1983) and Sahim&9@), argue that the presence of a
VC encourages efficient capital allocation. Amilo&en and Muller (1990), however
state that the most promising entrepreneurs willseek venture capital financing, and
are likely to make slower progress in the develgpmand commercialization of
emerging technologies. They further state that \&Ckled firms are less likely to succeed
in developing their ventures because of their gt low ability. Some recent research
results seem to support this view. A recent studyibirman and Clarysse (2005) of 220
Flemish high tech start-ups indicates that non \ACkled companies are outperforming
some VC-backed ones. A study by Manigart et al.02X0Oshows that VC backed
companies have a lower probability of survival andignificantly higher probability of
going bankrupt than non-VC backed companies, wthiely attribute to either an adverse
selection problem or either an inherent part of iteestment process (with the VC
liquidating living deads and focussing on star siw@nts). Interestingly, these
researchers concluded that receiving VC from tgbktribacker is perhaps more important
than receiving VC per se. Schoonhoven et al. (189@w that US high tech start-ups
that receive VC are even worse performing thandltbat do not and that they need more
time to ship their first product for revenues. Thigding is attributed by the authors to

the slack that is the result of the more comfodaialsh position of VC backed start-ups.

From a resource-based view, venture capital isuacecof (external) finance to the high
tech venture. Several researchers (Romanelli, 188Bponhoven et al., 1990) indicate
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that the lack of financial resources is a key congmb of the liability of newness that
high tech start-ups are faced with. Lee et al. (30@dicate that there is a positive
relation between the amount of financial resoumiesechnological start-ups and their

performance.

Besides the purely financial resource that VC fagdijust as other types of funding,
represents, venture capital literature has indichtev venture capital can affect portfolio
company growth and why VC-backed firms can be etgue¢o have higher average
growth rates than early stage firms without thigetyf financing. According to Amit et

al. (1998), venture capitalists are financial intediaries with a comparative advantage
in working in environments where informational asyetries are important, and may
lead to costly problems, such as moral hazard dmdrae selection . According to them,
VCs emerge because they develop specialized abilith selecting and monitoring

entrepreneurial projects.

First, before making an investment, VCs carefultyuinize the founders and their

business concepts (Fried and Hisrich, 1994). Besid€s are expected to select those
start-ups that have potential to obtain high groatid a management pursuing high
growth (Zacharakis and Meyer, 1998, 2000). Severatarchers indicate that formal

venture capital contributes to the sustainabilitythee financial resources (Tyebjee and
Bruno, 1986; MacMillan et al., 1985, 1987; Hall addfer, 1993; Fried et al., 1998; Rah

et al., 1994).

Second, VCs play an active role in their portfammpanies and are involved in value-
adding activities (Sapienza et al., 1996; Friedalet 1998; Hellman and Puri, 2000;
Schefczyk and Gerpott, 2001; MacMillan et al., 1.9&brman and Sahlman, 1989;
Bygrave and Timmons, 1992). Researchers studyirg effiect of involvement on
portfolio company performance have however foundtrealictory results. MacMillan et
al. (1988) found no straightforward significant fdiences in portfolio company
performance between clusters of different suppugnisities, but found that various VC
activities correlated with performance. On the otiend, Sapienza (1992), Sapienza and
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Timmons (1989) and Schefczyk (2001) detected pesitorrelations between VC
management support intensities and portfolio compperformance. More recently,
Baum and Silverman (2004) pointed out that VCs at“scout” identifying future

potential and as “coach” that can help realize it.

Third, VCs may bring a reputation effect that faates growth. According to Davila et

al. (2003), a round of financing confirms the quabf the company and decreases the
uncertainty about its potential success. Based sangple of both VC-backed and non-
VC backed firms, Davila et al. (2003) showed ttreg funding event provides a strong
signal that reduces the risks that potential emgdsymay perceive and, accordingly,
enhances their likelihood of them joining the compaDiamond (1991) posits in his

reputation-based theory that inside investors, sacCs, can transmit valuable signals

to outside parties, such as personnel, suppliegtsastomers.

So far, entrepreneurship research has mainly isdC as a dummy variable (Davila et
al., 2003; Hellman and Puri, 2000; Baum and SihaTn2003), next to the amount of
finance that was raised by the companies studiegtu€ing the effect of venture capital
by including a dummy variable may however be profalgc as it does not allow to
account for differences that exist between VCs wahpect to their resource bases,
selection and follow-up behaviour. Therefore, parthis study aims at understanding
what VC characteristics, selection behaviour diofetup behaviour are affecting growth
of early stage high tech ventures. In this reseasehwill first study whether European
early stage high tech VCs exhibit heterogeneityhiir selection behaviour, and if so,
what is driving these differences. Second, we wllestigate whether differences in
follow-up behaviour between early stage high tentestors exist, and what factors drive
this behaviour and differences. And finally, welwtudy the impact of venture capital on
portfolio company growth, taking into account difaces that were found with respect

to selection behaviour, follow-up behaviour and 8@racteristics.

The current study, focusing on European early stagle tech investors, is of particular

interest to policy makers, venture capitalistsyepreneurs and academics.
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First, policy makers are interested in understagdivhich factors VCs base their
investment decision on, and in understanding whiabtors drive this selection

behaviour. Besides, it is interesting to them twwnwhether public funds behave
differently from non-public and public/private pagtships, both with respect to selection
and follow-up behaviour. And finally, understandihgw venture capital could affect

company growth is of major concern to Europeancgolnakers, trying to increase
employment levels, and concerned about the laggéignd of Europe in comparison to
the US.

Second, venture capitalists can learn from how tbey obtain a portfolio of high
growing companies, be it through selecting the slemith higher growth potential
(selection behaviour), encouraging growth (follogi-behaviour) or by initiating a
signaling effect. Company growth, and more speaiigployee growth, is what is of
major importance to them given the positive cotretathat was found to exist between
employee growth and company valuation (Davila, 20@®sides, it is of particular
interest to them to understand how other VCs sehesit investments, and what criteria
they stress during selection. This will provide rthénsight into which VCs could be
potential syndication partners or which VCs theyldobe competing with on specific
deals. Next, it is interesting to them to undertdrow human capital and fund
characteristics can affect follow-up behaviour.sTknowledge may for instance lead to
building investment management teams with a humagital consideration in mind. Or it
may help them to select those funds that are likelpe complementary to them with

respect to follow-up behaviour.

Third, this research is interesting to entrepresieunderstanding what criteria matter to
VCs during the selection phase, and what factonge dhis selection behaviour is of
major importance to the entrepreneur. It can heiplter to better select the appropriate
investor, and may increase his/her chances of fqnd¥C financing. Also a better
understanding of what drives VC follow-up behaviaimportant to the entrepreneur,
and may help him to better select the appropriatestor, which may be a hands-on or
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hands-off investor. Finally, understanding how weat capital can affect company
growth is of major interest to the entrepreneurisTimderstanding can allow him to
select the investor that is likely to fit the buess plan growth perspectives best, and may
increase his/her chances of finding the right ventcapitalist for the business. What
makes this research particularly interesting tdherh early stage entrepreneurs is that it
focuses specifically on this group of investord @ interested in investing in high tech
early stage ventures, whereas previous researcstindied the venture capital industry as

a whole.

Fourth, this research is interesting to academmcscan make an important contribution
to management science. Little research has focaeedarly stage high tech investing
only, which is surprising, given that previous @®h has shown that early stage
investing is different from late stage investindaftfo, 1995; Sapienza et al., 1994), and
that high tech investing is different from non-tectesting (Lockett et al., 2002; Murray
and Lott, 1995). This may be caused by the fadtW@aresearch so far has mainly been
carried out in the US, where venture capital seémstick to its traditional role of
investing in early stage high tech companies (BisH®96). This seems to be less the
case in the EU, with MBO investments taking a mgpart of all venture capital
investments (see 2.3.1). This lack of Europeanarebeis caused by the fact that, in
comparison to the US, little data on European ventapital is publicly available.
Besides, European venture capital has emergedquitly recently in comparison to the
us.

The doctoral thesis takes the following structure.

In chapter 2, we provide an overview of early sthggh tech venture capital in Europe.
First, we provide a general overview of which kiidfinancing is available to the high
tech venture, which is, amongst others, dependanthe stage the company is in.
Second, we discuss the availability of early stagg tech venture capital in Europe.
Third, we provide an overview of the sources ofyeatage high tech venture capital in

Europe.
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In chapter 3, we describe how the sample framebudisand provide an overview of the

sample used to carry out this study. Next, we gl@wan insight into the methodology

used during data collection, and data collected.

Chapters 4, 5 and 6 present the core of this thexstspresent three studies.

In chapter 4, we present the results of the fixgtyy analyzing the selection behaviour of
European high tech early stage investors.

In chapter 5, we analyse the follow-up behaviouEofopean high tech early stage VCs,
and look at which factors, such as fund and humegital characteristics drive this

behaviour.

In chapter 6, we analyse how venture capital cécafjrowth of early stage high tech
ventures, uniting selection behaviour and followb@haviour.

Chapter 7 is a concluding chapter, providing, nexthe conclusions, an overview of

implications of this research, limitations, andigadions for further research.

27



1.1 References

Aldrich H. (1990). Using an ecological perspectiee study organizational founding
dates Entrepreneurship Theory and Practice. Spring, 7-24.

Amit R., Glosten L., Muller E. (1990). Entreprenialiability, venture investments, and
risk sharingManagement Science. 36(10): 1232-1245.

Amit R., Brander J., Zott C. (1998). Why do ventwagpital firms exist? Theory and
Canadian evidence. Journal of Business Venturidng441-466.

Autio E., Yli-Renko H. (1998). New, technology-bdsierms in small open economies.
An analysis based on the Finnish experieResearch Policy. 26: 973-987.

Barney J.B. (1991). Firm resources and sustainedpettive advantageJournal of
Management. 17(1): 99-120.

Baum J.A.C., Silverman B.S. (2004). Picking winnens building them? Alliance,
intellectual and human capital as selection catamiventure financing and performance
of biotechnologyJournal of Business Venturing. 19(3): 411-425.

Bishop B. (1996). Venture capital in the United gaom. OECD Working Papers.
Volume IV Venture capital and innovation. No. 9&riB: OECD.

Bollinger L., Hope K., Utterback J.M. (1983). A Rew of Literature and Hypotheses on
New Technology-Based FirmResearch Policy. 12(1): 1-15.

Bottazzi L., Da Rin M. (2002). Venture capital imrf&pe and the financing of innovative
companieskEconomic Policy 34: 231-269.

Bygrave W., Timmons J.A. (1992). Venture capitathe Crossroads. Harvard Business
School Press. Boston, MA.

Canals J. (2000). Managing corporate growth. Oxtémdversity Press, New York.

Chan Y. (1983). On the positive role of financiatermediation in allocations of venture
capital in a market with imperfect informatialournal of Finance. 38(5): 1543-1561.

Chandler G., Hanks S.H. (1994). Market attractigsneresource-based capabilities,
venture strategies and venture performadoarnal of Business Venturing. 9(4): 331-
349.

Chiesa V., Piccaluga A. (2000). Exploitation antfugion of public research: The case
of academic spin-offs in Italyr& D Management. 30(4): 329-340.

28



Davila A., Foster G., Gupta M. (2003). Venture talpfinancing and the growth of
startup firmsJournal of Business Venturing. 18:689-708.

Delapierre M., Madeuf B., Savoy A. (1998). NTBFdieTFrench casd®esearch Policy.
26(9): 989-1004.

Diamond D. (1991). Monitoring and reputation: thieoice between bank loan and
directly placed debtlournal of Political Economy. 99(4): 689-721.

Elango, B., Fried, V.H., Hisrich, R.D., Poloncjek, (1995). How Venture Capital Firms
Differ. Journal of Business Venturing 10: 157-179.

Freeman C. (1983). The economics of industrial wation. Cambridge, MA: MIT Press.
Fried V., Hisrich R. (1994). Toward a model of wet capital investment decision
making.Financial Management. 23(3): 28-37.

Fried V.H., Bruton G.D., Hisrich R.D. (1998). Segy and the board of directors in
venture capital-backed firmdournal of Business Venturing. 13(6): 493-504.

Gill D., Martin C., Minshall T., Rigby M. (2000). Unding Technology: Lessons from
America. London: Wardour Publications.

Gladstone D. (1988). Venture capital handbook. &wgbd Cliffs. NJ: Prentice-Hall.

Gompers P., Lerner J. (2001). The Venture CapigtdRition. Journal of Economic
Perspectives. 15(2): 145-168.

Gorman M., Sahlman W.A. (1989). What Do Venture i@digts Do? Journadf Business
Venturing. 4(4): 231-249.

Hall, J., Hofer, C.W. (1993). Venture CapitalisB8ecision Criteria in New Venture
Evaluation.Journal of Business Venturing. 8: 25-42.

Heirman A., Clarysse B. (2005). The initial res@sg@nd market strategy to create high
growth firms. Forthcoming in: Academy of ManagemBast Paper Proceedings, 2005.

Hellmann T., Puri M. (2000). The interaction betwgeroduct market and financing
strategy: the role of venture capit@he Review of Financial Studies. 13(4): 959-984.

Hellmann T., Puri M. (2002). Venture capital anc tprofessionalization of start-up
firms: Empirical evidencelhe Journal of Finance. 57(1): 169-198.

Keeble D.E. (1989). High-technology industry andioeal development in Britain: the
case of the Cambridge phenomennvironment and Planning. 7: 153-172.

29



Kortum S., Lerner J. (2000). Assessing the contidiouof venture capital to innovation.
The Rand Journal of Economics. 31(4): 674-693.

Lee C., Lee K., Pennings J.M. (2001). Internal bdjees, external networks, and
performance: a study on technology-based vent@estegic Management Journal. 22:
615-640.

Licht G., Nerlinger E. (1998). New technology-bagdiechs in Germany: A survey of the
recent evidencedResearch Policy. 26(9): 1005-1023.

Lockett, A., Murray G., Wright M. (2002). Do UK vame capitalists still have a bias
against investment in new technology firfRssearch Policy. 31. 1009-1030.

MacMillan, I.C., Siegel, R., Subbanarashima, P.N986). Criteria used by venture
capitalists to evaluate new venture proposkhisgtnal of Business Venturing. 1: 119-128.

MacMillan, I.C., Zemann, L., Subbanarashima, P.M98({). Criteria distinguishing
successful from unsuccessful ventures in the ventareening procesgpurnal of
Business Venturing. 2: 123-137.

MacMillan I., Kulow D., Khoylian R. (1988). Ventureapitalists involvement in their
investments: extent and performandmurnal of Business Venturing. 4: 27-47.

Manigart S., Baeyens K, Van Hyfte W. (2002). Thevawal of venture capital backed
companiesVenture Capital. 4(2): 103-124.

Martin R., Sunley P., Turner D. (2002). Taking ssk regions: the geographical
anatomy of Europe’s emerging venture capital madaetrnal of Economic Geography.
2(2): 121.

Murray G. (1996). A synthesis of six exploratoryr&pean case studies of successfully
exited, venture capital-financed, new technologgeokfirms.Entrepreneurship Theory
and Practice. Summer. 41-60.

Murray, G., Lott, J. (1995). Have UK venture calista a bias against investment in new
technology-based firmdResearch Policy. 24: 283-300.

Mustar P. (1997). Spin-off enterprises. How Freachdemics create hi-tech companies:
the conditions for success and failUseience and Public Policy. 24: 37-43.

Penrose E.T. (1959). The theory of the growth effttm. New York: Wiley.

Oakey R. (1995). High Technology New Firms: VaratBarriers to Growth. Paul
Chapman Publishing Ltd. London.

30



Oakey R.O., Rothwell R., Cooper S. (1988). Managenoé innovation in small firms.
London: Francis Pinter.

Rah J., Jung K., Lee J (1994). Validation of theituee evaluation model in Korea.
Journal of Business Venturing. 9(6): 509-525.

Rickne A., Jacobsson S. (1999). New Technology-8&3ems in Sweden- A study of
their direct impact on industrial renewgkon. Innov. New Techn. 8: 197-223.

Roberts E.B. (1991). Entrepreneurs in High Techgpldxford University Press. New
York.

Romanelli E. (1989). Environments and Strategie©fanization Start-Up: Effects of
Early Survival Administrative Science Quarterly. 34: 369-387.

Rothwell R., Zegveld W. (1982). Industrial innowati and small and medium sized
firms. London: Francis Pinter.

Sahlman W. (1990). The structure and governanceeoture-capital organizations.
Journal of Financial Economics. 27(2): 473-521.

Sapienza H.J., Korsgaard M.A. (1996). Proceduratige in entrepreneur-investor
relations.Academy of Management Journal. 39(3):544-574.

Sapienza H.J., Timmons J.A. (1989). The roles oftiwe capitalists in new ventures:
what determines their importancé@ademy of Management Best Paper Proceedings.
74-78.

Sapienza H.J. (1992). When do venture capitalisid @alue?Journal of Business
Venturing. 7: 9-27.

Sapienza, H.J., Amason, A.C., Manigart, S. (1994)e level and nature of venture
capitalist involvement in their portfolio comparniesstudy of three European countries.
Managerial Finance. 20(1): 3-17.

Sapienza H.J., Manigart S., Vermeir W. (1996). Vdemtcapitalist governance and value
added in four countriedournal of Business Venturing. 11: 439-469.

Schefczyk M. (2001). Determinants of success ofn@er Venture Capital Investments.
Interfaces. 31:43-61.

Schefczyk M., Gerpott T.J. (2001). Management stpfur portfolio companies of

venture capital firms: an empirical study of Gernvamture capital investmentBritish
Journal of Management. 12: 201-216.

31



Schoonhoven, C.B., Eisenhardt, K.M., Lyman, K. (099Speeding products to market:
Waiting time to first product introduction in newrrhs’. Administrative Science
Quarterly. 35(1): 177 — 207.

Shane S., Venkatarman S. (2000). The promise oémmtneurship as a field of research.
Academic Management Review. 24(1): 217-226.

Singh J., Lumsden C. (1990). Theory and researonganizational ecologyAnnual Rev.
Sociology. 16: 161-195.

Storey D.J., Tether B.S. (1998). Public policy meas to support new technology-based
firms in the European UnioiRResearch Policy. 26: 1037-1057.

Tyebjee, T.T., Bruno, A.V. (1984). A model of VCvi&stment activity Management
Science. 30: 1051-1066.

Utterback, J.M., Meyer, M., Roberts, E., Reitberg&. (1988). ‘Technology and
industrial innovation in Sweden: A study of teclowf-based firms formed between
1965 and 1980Research Policy. 17(1): 15-26.

Zacharakis A.L., Meyer G.D. (1998). A lack of insigdo venture capitalists really
understand their own decision proceds® nal of Business Venturing. 13: 57-76.

Zacharakis A.L., Meyer G.D. (2000). The potentibhotuarial decision models: can they
improve the venture capital investment decisidmit nal of Business Venturing. 15: 323-
346.

Zahra S.A., Ireland R.D., Hitt M.A. (2000). Intetimaal expansion by new venture

firms: international diversity, mode of market entrtechnological learning, and
performanceAcademy of Management Journal. 43(5): 925-950.

32



2 Early stage high tech venture capital

2.1 Introduction

The current study aims at understanding how eaalgeshigh tech venture capital could
affect portfolio company growth, and at understagdhow these VCs select their
investments and follow-up on their portfolio compgan The study analyses early stage
high tech venture capital in Europe. Thereforés mecessary to first provide an insight

into early stage high tech venture capital in thgon.

Below, we first provide an overview of sources afahce available to high tech
companies, and comment on their availability inuadpean context. Understanding what
other sources of finance beside VC exist for thesmpanies allows to assess the
importance of venture capital for these early staigh tech companies. Next, we focus
on venture capital only, and discuss the availgbitf early stage high tech venture
capital in Europe. Finally, we provide an overvieiithe sources of VC funds in Europe.

2.2 Linking company stage to financing alternatives for high tech

companies

Entrepreneurs can start up their businesses ierdiff ways. According to Heirman and
Clarysse (2004) most innovative entrepreneurs siartheir business without external
financing. They start up as consultant and thest foroject generates sufficient cash to
start up their company. As these entrepreneurs gpawith little or no employees, and
use a consulting business model, they do not neted #nancing. Heirman and Clarysse
(2004) call these entrepreneurs ‘prospectors’. Aeogroup of start-ups have enough
money of their own, or start up with money fronefrds or family in order to survive the
first years after start-up. This group, was caltednsitional starters’. ‘Product based
start-ups’ do need financing. They have to reqradple in order to bring their product to
the market, may outsource production and often mesdurces to further develop their

product. They often use supplier’'s credit or haweia debts in order to cover their first
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financing needs. This however makes that solveridiiese companies is very bad, and
that banks are reluctant to provide loans.

A last group is the group of ‘venture capital batksompanies. This group uses external
capital in order to bridge the period during whoash is burnt.

The group of ‘venture capital backed’ companiesoaats for about 10% of all start-ups,

according to Heirman and Clarysse (2004). Similadihgs on the proportion of new

technology based firms receiving venture capitatemeported by Burgel and Murray

(1998), who found 11% of their sample of Anglo-GanmNTBFs to be venture capital

backed.

The sources of finance that are available to hegth tcompanies are dependent on the

stage the company is in. This is illustrated inftiiwing figure:

Figure 1. Company stage and sour ces of finance
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In the start-up phase, there are a number of financing alternativeshsag own money

and 3F money, subsidies, business angel finanbiagk financing and venture capital

financing.

As long as the entrepreneur has not got a proafomcept, demonstrating the technical
and economic feasibility of his/her idea, it isfidililt to find external financing. The
entrepreneur will have to finance his busines®lwy means, or call upon the financial
help from friends or family. This money is call@d (Fools, Friends and Family)oney.
With this money, the entrepreneur can finance elfrtiical validation of his idea, the set-
up of industrial partnerships, the development btisiness case or writing of a business

plan.

During this phase, aldausiness angels are potential financing parties. They are often ex
entrepreneurs who want to invest in their own regidhey are not only looking for
interesting financial returns, but also want toilelved in the new venture, and enjoy
building new businesses. Some business angeldbjaimess angel networks that try to
match business angels with entrepreneurs. Somadassangels go one step further, and
set up a fund together with other business angedsiaged by one or few investment

managers.

The GEM (2004) study, which is undertaken yearlEirope, shows that only a small
proportion of these friends or family and businasgels support entrepreneurs (Figure
2). Next to this, friends and family tend to prawifinancing for projects that are not too

complex, as research by for instance Bollingtotile{2003) report.
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Figure 2: Informal investors: proportion of adultsthat invested 3F money, 2004
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Source De Clercq et al. (2005): GEM report, 2004

In most countries, governments provaldsidies, which are however usually to be used

exclusively for financing of technological reseaestd development.

Banks may provide loans in a start-up phase of a compéangy may however only give
loans to start-ups on the condition that thesed@am be based on personal collateral of
the entrepreneur, which may only be available Iméted number of cases. Besides, it

increases the risk the entrepreneur runs.

Research has shown that 3F money, own finance an# bans are often either
insufficient or inappropriate to exploit fully theapid growth potential of a new
technology (Oakey, 1984; Westhead and Storey, 1®&ger and Udell, 1998).
Researchers have argued that, in these circumstatiee provision of risk capital by
venture capital firms may be the most suitable fafrexternal finance (Murray and
Marriott, 1998). So even though only 10% of start-umake use ofenture capital, it

may still be an important way of financing, givérat little alternatives exist.
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According to EVCA, venture capital is professionaduity co-invested with the
entrepreneur to fund an early stage (seed andugiadr expansion venture. A venture
capital fund is a vehicle for enabling pooled inwasnt by a number of investors. The
classic role of venture capitalism is regardednhassupply of capital to risky new, small
and innovative enterprises that have difficultysiag such capital from other sources
(Bishop, 1996).

Quite a lot of differences exist between these wentapital funds with respect to their
sources of finance (public, private, public/privatetnerships), their technological focus
(some VCs specialize in one technology, othersdbaiitliversified portfolio), their stage
focus (some VCs are only investing in an early phasher reserve only a proportion of
their fund for early stage investments), averagestment sizes, size of the fund etc.
Some universities have set up seed capital fundghwprovide financing for research,
and assessing and developing an initial concepirbet business has reached the start-up

phase.

In theinitial growth phase it becomes easier for a company to attract firelnoieans.

The company has acquired a place in the marketianofitable. The company is
looking for financing in order to target new maskedNot only VCs but alsolarger

companies are interested in investing in this phase. Given financial position of the
company and its track record, it is getting eastemttract other than equity capital.
Companies in this phase can appeab&oks that will finance for instance working

capital.

In the sustainable growth phase, the company has proven its profitability in itsnine

market, and may be planning to go internationallyOlew start-ups survive the
sustainable growth phase as independent compangst Mnovative companies are
bought before or at the beginning of this phasdabger corporations. The amounts of
financing the company needs in this phase arefgignt, and therefore business angels
and smaller VCs will not invest in this phase anygnbarger VC funds, corporations
and banks are the financing parties. Only few companies @se money through an
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IPO, orlnitial Public Offering. In the nineties, quite a lot of high growth stoolrkets

were set up (f.i. Neuer Markt, EuroNM, Easdaq) ndles to increase the supply of
financing for companies in this stage, and eveanirearlier stage. Due to the technology
crisis, a lot of these stock markets have disaguear became part of existing stock

markets.

In this study, we will only focus on VC funds thee investing in an early stage of the
high tech venture, which is suggested by Bisho®§)10 be the classical role of VC,
and shown in Figure 1. This phase is similar to ph@se during which early phase
investments take place, according to venture dagtactice, which split up the
investment stages between early phase, expansiase pgnd replacement capital, and
buyout. In this study, we focus on early phase stwents.

According to EVCA, early stage financing can beheit seed financing, start-up
financing or other early stage financing. Seedrfanag is defined as financing provided
to research, assess and develop an initial comedpte a business has reached a start-up
phase. Start-up financing is financing providedctanpanies for product development
and initial marketing. Companies may be in the psscof being set up or may have been
in business for a short time, but have not soldr theduct commercially. Other early
stage financing is financing to companies that hawapleted the product development
stage and require further funds to initiate comma¢rmanufacturing and sales. They will

not yet be generating a profit.

Given that the study analyses European early dtagje tech venture capital, we first

provide an overview of early stage high tech ventapital in Europe.

2.3 Early stage high tech Venture Capital in Europe

First, we look at the availability of VC financirtg early stage high tech ventures in

Europe. Second, we look at the sources of VC fimgnion Europe.
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2.3.1 Availability of VC funding to early stage high tech ventures in Europe

As indicated above, the classic role of venturdtabgm is the supply of capital to risky
new, small and innovative enterprises that havigcdlify raising such capital from other

sources (Bishop, 1996).

However, quite a lot of researchers have indicéitatl compared to the US, European
venture capitalists have a bias against investingarly stage high tech companies
(Martin et al., 2002; Bottazzi and Da Rin, 2002;ckett et al., 2002). European VCs
prefer to invest in later, less risky stages angdase more stringent selection criteria to
technology projects compared to non high tech ptsjé_ockett et al., 2002). So it seems
that the average European VC is not really takinghe classical role of venture capital
when investing. Venture capital in the US howevas had a much longer tradition than
it has had in Europe. In what follows, we desctibg the EU VC industry has evolved,
and highlight the differences that exist betweea WS and EU with respect to the
development of the VC industry and early stagenfoirag by venture capital firms. Next,
we discuss the availability of VC funding in Eurpp@th an emphasis on funding for
early stage high tech companies, and how it halvegdmver the last years. And finally,

we provide some indications on why European VCsatdaking on a classical VC role.

Venture capitalism in Europe- including the UK- gotder way in a significant form only
in the late 1980s. Most of the growth of the indusiccurred since the mid-1990s and
especially at the end of that decade. The Europ&iimdustry obtained its record level
in 2000, raising 48 billion Euro. The UK still reggents by far the largest venture capital
market, accounting for around 44% of the total@@2 (Martin et al., 2002), and the most
similar with respect to size, maturity and typev@s to that in the US (Sapienza et al.,
1996).

The venture capital market in the US first devetbjre the 1950s and 1960s. It grew
slowly in the 1970s, but then began to take othim 1980s (Gompers and Lerner, 2001).
In recent years it expanded dramatically, invessrigtal of 104.3 billion dollars in 2000.

It is estimated that between a third and a haltJ8f venture capital funds have been
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invested in high-technology sectors. Venture fuiod$viBOs in the US typically account
for less than 5% of total venture investment (Meet al., 2002), even though differences
between the US and UK should be interpreted witltica given that most US statistics
only take into account early stage and developnmehistry, with the EU data covering
the whole private equity industry. As Murray andriatt (1998) indicate, it is the ability
of the US venture capital industry to continue tweist predominantly in young
technology based ventures which differentiates th&om its major European

counterparts.

The proportion that the European industry devotesnnagement buy-outs is much
larger than the US amount. In the US, venturetabhpsually refers to equity for seed,
start-up and expansion activity. Even taking intoaunt these definition differences, we
can say, as Murray (1999) notes, that the Europeature capital industry is basically a
‘development capital’ industry. This is supported &n analysis of the EVCA data
(EVCA, 2004). The following figure shows the amaumvested per investment stage

over the last years.

Figure 3: Amountsinvested in Europe per stage
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The industry invested a total of 29 billion Euro2003. Only 2.14 billion Euro (or 7%)
went to companies in their early stage of develagmend 6.95 billion Euro (or 24%)
was diverted towards high tech investing. About %.®f the funds raised in 2003 were

expected to be allocated to early stage high teatstments.

The European high tech venture capital industigy@dical by nature. Due to the dotcom
and internet debacle, investments in and amounsedaor high tech investing fell

sharply. For instance, in 2001, funds raised exguetd be invested in early-stage high
technology companies decreased by 35 percent toilbagh Euro, compared to 6 percent
for funds directed to non high-tech companies tbar\before. The reluctance towards
investing in early stage companies, and the faat tive IT crisis has impacted the VC
investment preferences with respect to stagegsr dfom Figure 3. The internet debacle
seems to have affected the entire VC industry wathl amounts invested dropping from
34.9 billion Euro in 2000 to 29 billion Euro in 2B0it seems that the industry has shifted
from investments in early stage companies and comepain the expansion phase

towards the less risky MBO business.

Some researchers indicate that, given the disappgimisk adjusted returns to early
stage high tech investments, this reluctance tosvaedly stage high tech investing may
have been quite rational (Sahlman, 1990; Amit et18190; Lockett et al., 2002). Murray
and Marriott (1998) report, based on a study of tWen Economics and Bannock
Consulting (1997), pooled IRRs for early stage streents of 5.7% per year, and 17.6%
for MBO funds. If we compare these reported IRRsh® last available ones, from a
similar study by Thomson Venture Economics and EM@804) over the year 2003, we
find that the situation has deteriorated due toltiernet and dotcom crisis. Pooled IRRs
per year for early stage investments were 1.9% eoeapto 12.2% for MBO funds.
Lockett et al. (2002) compared the attitudes of WHfture capital firms towards early
stage high tech investments in 1991 to 1999, arghdothat, despite material
improvements, a bias is likely to remain against @s’ involvement in the earliest
stages of the technology investment cycle. Theycatd the penal effects of indivisible

fixed costs on small scale investments as oneefdhsons for this reluctance towards
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early stage high tech investing, just as Murray Bfadriott (1998) indicate that funds
with fewer than 25 million Euro under managemen¢ &f increasing economic
vulnerability. Next, Lockett et al. (2002) mentighe higher risks and uncertainties
associated with early stage high tech investmestarmther reason for the reluctance
towards this type of investment. And finally, Aneit al. (1998) point out that VCs will
still prefer projects where monitoring and selectamsts are relatively low or where the
costs of informational asymmetry are less seveheréfore, they are expected to favour

firms with some track records over pure start-ups.

Besides these micro-economic reasons for reluctdowards early stage high tech
investing at fund level, Martin et al. (2002) prd@ian overview of macro-economic and
socio-cultural factors that are argued to slow ddia development of venture capital
across the EU as a whole, especially in comparisahe US. First, there are different
attitudes to entrepreneurship, firm ownership andarice, reflecting traditional

differences in national financial systems. Secdinelse are closely related to variations in
stock market development. And third, there continoebe significant differences in

relevant legal, fiscal and regulatory infrastruetubetween European countries.

First, as Martin et al. (2002) argue, many Europeamture markets are influenced by
traditional attitudes to firm ownership. Many Eueam companies, which have largely
been family owned, prefer to rely on bank loams] eetain their financial independence.
In some countries, such as Italy, searching forte@apital has been seen as potentially
damaging the firm's reputation. Besides, entrepuenethemselves suffer from a

relatively low social status. Many commentatorsenhewever argued that globalisation
and integration are at last undermining such ti@u financial patterns and preferences
in the EU (Kluth and Andersen, 1999; Turner, 206i5rding and Paterson, 2000).
Besides, the new wave of younger owners is moreliiko be inclined towards

international markets and the role of equity inrestt (Bowley, 1998).

Second, Martin et al. (2002) argue that therel&ch of active stock markets in European
countries. Like Black and Gilson (1998) indicategliwdeveloped stock markets are
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crucial to the existence of a flourishing VC marleteed, many researchers (Bygrave
and Timmons, 1992; Sutton and Benedetto, 1988; Riamal Shepherd, 2005) indicate
an IPO to be one of the most attractive ways df fexithe venture capitalist. As Martin
et al. (2002) indicate, the situation improvedhat énd of the nineties with the creation of
second tier stock markets for high-growth firmsghsuas the UK’s AIM in 1995, the
French Nouveau Marché in 1996, Frankfurt's Neuerklen 1997, the Dutch NMAX in
1997, the British TechMark (part of London Stockckange) in 1999 and Milan’s
Nuovo Mercato in 1999. Besides, in 1996, Easdaq wamted as the European
equivalent of the US Nasdaq, which has played @amraje in financing the recent wave
of fast-growing American high tech companies (OEA@B96). Euro NM was created in
1997 as an agreement between the Paris, Brussaliskfét, Amsterdam and Milan
Stock Exchanges and was intended to promote thesigiing and trading of their
members. While the capitalisation of EuroNM hasngraapidly over the years, this was
largely due to the success of the Neuer Markt.

Figure 4 shows how these stock markets, specificirgeting high tech, small
companies, have developed over the period 1997:204. total number of companies
listed on AIM, Easdaq and the Euro NM markets gfewn 7% of the Nasdaq total to
27% in three and a half years.
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Figure 4: Evolution of the number of listed companies at European stock exchanges 1997-2001

Number of listed companies

6.000 —

5.000 —

4.000 —

3.000 —

2.000 —

1.000 —

AlM

Easdaq

Neuer
Markt

Nouveau
Marché

Rest of
former

Euro NM

Nuevo
Mercado

Subtotal

TechMA

NASDAQ

ODec 1997 308
B June 2001 576

21
57

17
342

38
166

58

0
13

392
1212

249

5466
4378

Source Fulghieri and Turner (2001)

stock market

ODec 1997
B June 2001

With respect to market valuation, these new Europewrkets obtained a market
capitalisation of 900.9 billion Euro (June 2001ymared to 20 billion Euro (January
1998). Apart from the TechMARK which was part oéthSE, the Neuer Markt had the
largest capitalisation (67 billion Euro).

While Martin et al. (2002) were optimistic abouetkvolution on the European stock

markets in their 2002 study, a closer look into therent situation shows that large

changes have occurred on the European stock maNetgadays, most of these stock

markets are closed or have lost their value. GeymaNeuer Markt, which was the

largest market in terms of market capitalisatioaswlosed in 2002 after losing nearly all

of its value during the period 2000-2002 due toittiernet stock bubble’s deflation, as

Figure 5 shows. Easdaq never really took off, assthe smaller NMAX and Euro NM,

which were closed in 2000. Easdaq was renamed NaBdaope in 2001. In 2000,
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Euronext merged the Paris, Brussels and Amstero@hmages. However, Euronext is a
general stock exchange, not specifically targetiady stage high tech companies.

Figure5: Evolution of Neuer Markt index since founding
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Third, Martin et al. (2002) argue that the compliegal and regulatory contexts of many
European states have stifled the demand for andupply of venture capital. However,
as the authors indicate, major reforms have takarepnd are still under development in

order to decrease the impediments to venture ¢apita

2.3.2 Sources of European VC funds

While Martin et al. (2002) found that there aregtadifferences between the European
states with respect to fiscal and regulatory issthege also seem to exist quite a lot of
differences with respect to the sources of VC fundSurope. Most European VC funds
get financed by banks, pension funds and fund onéfilgu as shown in Figure 6. Banks
provided 22% of a total amount of 26 billion Eurb private equity raised in 2003,
pension funds provided 19% and fund of funds 16%WeBhment agencies provided 7%
of the total amount raised in Europe.

! According to EVCA, private equity provides equity capitalenterprises not quoted on a stock market.
Private equity can be used to develop new products and teghes) to expand working capital, to make

acquisitions, or to strengthen a company’s balance sheet. #&lsmmesolve ownership and management
issues. A succession in family-owned companies, or theubwyad buyin of a business by experienced
managers may be achieved using private equity funding. Vecayital is, strictly speaking, a subset of

private equity and refers to equity investments made folativech, early development, or expansion of a
business.
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Figure6: Private equity raised by source
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There are however apparent differences in the wawhich venture capital finance is
raised in different states. In the UK, Finland, Bemk and Sweden, pension funds have
been the major players, supplying a third or mdrenew funds for investment. Most
European countries, however, lack large instit@igrension funds (Martin et al., 2002),
and instead VCs rely much more on banks for finafi¢es is for instance the case in
Germany, Italy, Austria, France, the Netherlandd 8pain, where banks supply more
than one third of new funds. In general, corponatestors are not major sources, which
they are increasingly becoming in the US.

Most European countries have raised their fundsestisally, except for the UK, where
American pension funds have recently been the $argwestor in UK venture capital
(Martin et al., 2002). Of the 14 billion Euro raism 2003, 45% was provided by non-EU

investors.
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2.4 Conclusion

This chapter provided an insight into venture @lpit a European context. Only about
10% of high tech start-ups make use of venturetalapHowever, given that little
alternatives exist for high tech companies thauiregfinancing in an early stage, it is an
important financing alternative. However, Europ&anture capitalists, that mainly raise
funds from banks, pension funds, and fund of fusggem to be reluctant towards early
stage high tech investing. The major proportionEofropean venture capital is still
invested in MBOs, and this proportion has evengased due to the Internet crisis. There
seem to be both micro-economic and macro-econogasons for this. On a micro-
economic level, returns of European funds were nhigher over the previous years for
MBO investments compared to early stage high taebstments, making it quite natural
that European VCs have mainly focused on MBO inmgstOn a macro-level, the
traditional attitudes towards firm ownership, tlaeK of active stock markets, and the
complex fiscal and regulatory contexts of many Ppean states seem to have stifled both

demand and supply of traditional venture capital.
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3 Sample frame, sample and methodology

In order to carry out this study, information waseded on the selection and follow-up
behaviour of investment managers and the fund cterstics of the funds they worked
for. Besides, information was needed on the pootimbmpanies invested in and followed
up by the investment manager interviewed. In whbds, we first explain how we built
a sample frame of early stage high tech VCs. Ne&tdiscuss how the sample was built
and provide an overview of the type of investorattivere interviewed. Besides, we
discuss the sample of portfolio companies that was#t based on the information
received from investment managers. Finally, we pi®wan insight into the methodology
used in order to collect information on selecticghéviour, follow-up behaviour and

portfolio company data.

3.1 Sample frame

Given that this study focuses on early stage hegh VCs in Europe, we selected those
regions that had high R&D intensity and a high Vi@égence in order to carry out our

field research.

Based on Eurostat data, we first made an overvielR&D intensities in European
countries (R&D intensity expressed as Gross DomeSkpenditure on R&D/Gross
Domestic Product (GERD)/GDP), as shown in Figure 7.

Based on Eurostat data, we selected those coutitaefiad the largest proportion R&D
expenditure compared to GERD in Europe. Denmark M#isout of the analysis for
practical reasons. Within these countries, we sadethose regions that had the highest
R&D intensity and that had a representation ofyeatage high tech investors in their

region. Average R&D intensity for the Europe 1§iom is 1.3.
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These regions were: lle-de-France (France), Halsedion (Finland), Stockholm region
(Sweden), Flanders (Belgium), Bavaria- Miinich reg{@ermany), South-East England
(UK), North-Holland (the Netherlands).

Figure7: Overview of R& D intensities of European countries
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Source Eurostat data. Years: Austria: 1998; Greece: 1999; Luxegnk2000; Belgium, Denmark,
Germany, Spain, France, Ireland, Italy, the Netherlands, Rdrtigland, Sweden, UK: 2001.

The following figure gives an overview of the invement of the selected countries in
early phase investing.

Again, we find the same evolution of the availapilof early phase VC. Early stage
venture capital in the selected countries seenmate suffered from the Internet bubble

deflation, just as it has in Europe as a whole.
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Figure8: Early phaseinvestments per selected country
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The following figure provides an overview of thdate/e importance of these countries

in the supply of early stage venture capital, tgkinto account the GDP of these

countries.

Figure 9: Early phase investments as per centage of GDP
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Given that no complete database of early stagetkigfhinvestors in the selected regions
was available, a dataset was constructed usingaeairces.

We used the EVCA-directory as a starting point.sTisi the directory of the European
Venture Capital Association. EVCA runs conferenitethe domain of venture capital,
provides training to venture capital professionafsl carries out research among its
members and in the European VC community in genltres an online directory of its
members.

Using the EVCA (European Venture Capital Associgtidirectory as only source would
have biased the sample as it is well known thas inostly the larger funds that are
member of this association. Membership fee is daitge compared to the membership
fees of local organisations, causing mainly lafgeds to be part of it. Next to this, very
little government funds seem to be member of thsoaiation.

Therefore, the EVCA data was supplemented withrmé&dion from local and national
venture capital associations (for instance: Swedw&nture Capital Association),
government website information (for instangeww.anvar.f) and information from
independent parties (for instance: academics, govent representatives,...). Next to
this, a previous study on government initiativesdikaert et al., 2003) was consulted in
order to make sure that government initiatives vadse included in the dataset.

We left venture capitalists that had not existedniore than one year and had not made
more than 10 investments in early stage high terhpanies out of this dataset. Given
that corporate funds have a very specific investrfamus (following up on market trends
for instance), we decided to leave corporate fundf the analysis. The sample frame
consisted of 220 VC funds over the seven seleegidns.

3.2 Sample

3.2.1 Characteristics of the sample of European high tech VCs

The sample frame was stratified in different groopsubpopulations according to the
scale of the funds and their institutional invest(private equity arms of banks, private

funds, public funds, private/public partnerships).
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Within strata, funds were selected at random. talt@a stratified sample of 68 VCs was

drawn from the sample frame. These VCs were intgr@d over the period January

2003-December 2003. All interviews were carried bytat least 2 persons and were

fully transcripted. Appendix 8.1 provides a summaiythe transcripts and the data

collected. The following table indicates the numbéVCs that were interviewed per

region.

Table 1: Distribution of interviewed VCs by region

ut

Region Country Number of interviews carried o
lle-de-France France 10
Helsinki region Finland 7
Stockholm region Sweden 11
Flanders Belgium 8
Bavaria (Munich region) Germany 10
South-East England UK 11
North-Holland The Netherlands 11
68

Figure 10 shows the representativeness of thesis funcomparison to the total number

of funds in high tech and early stage and theiitabmanaged per region, selected in our

database.
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Figure 10: Sample of European early stage high tech investors compared to total population
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The sample consisted of 45 funds that had notwedeany public funding. 9 funds were
entirely funded by public means, and 12 had reckiseme public funding, next to

private sources. Of the 68 funds in the dataseg1@ private equity arms from banks.

Using the EVCA classification of small, large anéga fund§ the funds in our sample
follow the following distribution: 33 funds were sthfunds, 21 were large funds and 14
were mega funds.

Response rates were high: in Finland, Sweden afgludg a 100% response rate was
obtained, in Germany and France, 91% of the comiia¢Cs agreed to participate, in the
Netherlands the response rate was 92%. In the B¥, 6f the contacted VCs agreed on
participation, which may be caused by the fact that UK VC industry is the most
established one, and probably the most investigateel The reasons for the high

2 Venture funds having a fund size between 100 million Ewme 250 million Euro are considered to be
large funds for venture investments. Mega funds are thos#sfhaving a size of more than 250 million
Euro, small funds have less than 100 million Euro untkmagement.
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response rates lie most probably in the fact the¢-to-face interviews were conducted
and that we positioned the interview more as a f&gannhan as a traditional
‘question/answer’ interview. With respect to theatt that were used to build the sample,
a response rate of 94% of the contacted small fwadsobtained. For large funds, this
response rate was 91%, compared to 78% for the fouegis. Next to the stratification
based on the fund size, a stratification was maedb on the institutional origin of the
funds managed. Response rates were 100% for guhlis, private equity arms of banks
and for public/private partnerships. A response t85% was obtained for the private

funds contacted. Below, we provide more insighthi sample of funds interviewed.

3211 Fundage

The following figure gives an overview of year o$tablishment of the VC funds

interviewed.

Figure 11: Year of establishment of the VC fundsinterviewed
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Most funds were only established recently withlthbem of the European VC industry as
the figure shows. In this context, it is importamtdistinguish between VC fund and VC
firm. Even though the unit of analysis of this stusl the VC fund, it has been taken into

account whether the fund studied was an indeperfdadtor was established within an

57



existing VC firm. For convenience, we also provide overview of the dates of
establishment of the VC firms. 27 of the VC fundgeiviewed belonged to a holding,
and are part of a group of funds that are estadistithin the VC firm. The others were

independent funds.

Figure 12: Year of establishment of VC firmsinterviewed
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The following table gives an overview of the agetlod funds at the time of interview,
according to the fund size stratification.

Table 2: Fund distribution with respect to fund age (number of years)

Number of Minimum Maximum Mean Median Standard

observations Deviation

Overall sample 68 1 58 8.06 5.00 9.45
Small funds 33 1 2( 6.1P 5.g0 4.01
Large funds 21 1 23 6.0b 4.00 5.93
Mega funds 14 2 58 15.64 9.5 17.00

The table shows that the mega funds are the mtatlisbied funds. The average age of

the complete sample is 8 years, with the oldedl huging in business for 58 years.
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3212 Fundsze

Table 3 shows how the sample was distributed veigipect to fund size.

Table 3: Distribution of fundswith respect to fund size

Number of Minimum Maximum Mean Median Standard

observations| (mio Euro) (mio Euro) | (mio Euro) | (mio Euro) | Deviation

Overall sample 68 0.9 4400.0 269.0 111.6 654.2
Small funds 33 0.8 99.5 3216 219 28.5
Large funds 21 111.6 225)0 159.9 145.0 35.6
Mega funds 14 300.0 44000 1045.5 50D.0 1233.8

The largest fund manages 0.9 million Euro, whethadargest fund has a size of 4400
million Euro.
The following table gives an overview of the siZdte funds, measured as the number

of investment managers that are employed.

Table 4: Distribution of fundswith respect to number of investment managers

Number of Minimum Maximum Mean Median Standard

observations Deviation

Overall sample 68 1 48 7.94 5.00 9.30
Small funds 33 1 11 3.8 3.g0 2.18
Large funds 21 4 48 9.56 6.50 10.p5
Mega funds 14 3 37 16.89 9.00 13.82

The largest fund in the sample is managed by a tdatl investment managers, whereas
the smallest fund is managed by a single investmmamager. The funds interviewed on
average employ about 8 investment managers. Ifake into account that these funds
belong to VC firms, and calculate the investmenbhaggement staff for the VC firms, we
find that the average VC firm is managed by 40 streent managers, with a fund of 300
investment managers (3i) being the largest one.
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3213 Sourcesof funds

Information was collected on the sources of furdfunds were private equity arms of

banks, 9 funds were public funds, and 12 were pigrlvate partnerships. The table

below provides an overview of the distribution loé funds according to the percentage

of public finance in their capital.

Table5: Distribution of fundswith respect to per centage of public capital

Number of Minimum Maximum Mean Median Standard
observations Deviation
Overall sample 68 0% 100% 20.83% 0.00% 35.72%
Small funds 33 09 100% 26.81% 0.00% 39.18%
Large funds 21 09 100% 16.90 0.00% 32.6b%
Mega funds 14 09 100% 12.42P4 0.00% 31.38%

The funds interviewed on average have 21% of pdbhding. The small funds have on

average the highest percentage of public capitalitega funds have the least.

3214 Diversification versus specialisation

Some funds use a diversified approach, others peeiaized funds (that operate
independently, or that are part of a larger VC fitimat may be specialized or not).
Specialized funds focus on one or few technologiemdustries. An example of such a
fund is BioAm in France, focussing on biotechnologgly. We use the industry
classification of EVCA to determine the degree wkdsification/specialisation of a VC
fund. EVCA identifies the following eight high tedectors: communications, computer
related, other electronics related, biotech, meftealth related, energy, chemicals and
materials, industrial automation. The following l@bgives an overview of the

diversification across these sectors for the VQfuimterviewed.
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Table 6: Distribution of fundswith respect to the number of industries managed

Number of Minimum Maximum Mean Median Standard

observations Deviation

Overall sample 68 1 8 4.09 3.00 2.30
Small funds 33 4.5 4.00 2.53
Large funds 21 3.2 2.90 2.03
Mega funds 14 4.1 4.90 1.92

3.2.2 Characteristics of the sample of investment managers interviewed

3221 Educational background

During the interviews, we collected information tive educational background of the
investment manager. We made a distinction betwesestment managers with a
business background (45

interviewees), investmemnagers with a technical

background (36 interviewees), and investment masaglko had both (16 interviewees).

3222 Professonal experience

Information was collected on the professional eiguexre of the investment managers.
Some had been consultants before joining the vertapital industry, others had been
active in the academic world, others had workedatks or audit/accounting firms,
whereas others had been managers in industry. 8athbeen entrepreneurs themselves.
We coded these experience variables with dummyabtas (0= has not had this type of
experience, 1= has had this type of experiencaherone hand. On the other hand, we
also collected the number of years they had betveda business, the financial world or
as consultant. Besides, the number of years thdybban active as investment manager
was collected and whether or not they had workedtla¢r funds than the one they
worked at the time of the interview (dummy varigblé investment managers had
worked in academia, 18 had worked as consultanhaBbeen active in the financial
world, 39 had been managers in industry, and 10ble&th entrepreneurs themselves. 14
of them had previous experience with other VC furidee following table provides the
descriptives for the number of years experiencepkefrom the financial world had on

average worked for 6.6 years in either a bank,tdudna or as accountant. Investment
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managers who had worked in consulting before jgirthre VC industry had on average
3.9 years experience in consulting. Investment marsaafter a career as managers in a
company had on average 8 years of experience.nMastment managers in our sample

had on average 4.85 years of experience as investmanager.

Table 7: Descriptive statistics for the professional experience of investment manager sinterviewed

Number of | Minimum Maximum Mean Standard
observations Deviation
Consulting experience 68 0.00 10.00 1.02 2.03
Financial experience 68 0.90 30.00 2{23 4.65
Business experience a8 0.00 25/00 4.55 6.07
Investment management 68 0.00 17.0Q 4.8% 3.99
experience

3.2.3 The sample of portfolio companies

Mid 2004, all of the interviewed investment manageere asked to provide us with a
list of portfolio companies. We asked them to ig&wnly those companies for which
they had been involved in the selection phase tlaadwere currently being followed up
by them. We received responses from 37 out of thenrviewed VCs. There are two
reasons why only part of the initially interviewed/estment managers co-operated on
this part of the research. First, the interviewgewnearried out in 2003. During these
interviews, no information on portfolio companiesswvcollected as it was felt that a
relationship built on trust with the intervieweeadhto be built, especially as we were
asking for information on the portfolio companié®y were personally managing. We
kept in touch after the interview and provided ihierviewees with our research results
(parts on selection and follow-up behaviour). Whee contacted the investment
managers again in 2004, 10 of the VCs were eithérod business, or either the
investment manager interviewed had left the VC firf@ther investment managers

preferred not to co-operate in this part of theagsh.

This resulted in a database of 172 high tech fittma¢ had been financed by 5 Dutch, 4
British, 5 German, 4 French, 7 Belgian, 7 Swedistt 4 Finnish VC funds. Those firms
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that had only been in the VC’s portfolio since 20f3later were excluded from the

analysis, resulting in a database of 140 firms.

3.3 Methodology: data collection

Figure 13 summarizes the methodology used in dodeollect data.

Figure 13: Overview of methodology used in data collection
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In what follows, we first present how data at V@dewas collected, both with respect to
selection and follow-up behaviour. For more dethil@ormation on methodology used
for data analysis, we refer respectively to chagtdor selection behaviour and 5 for
follow-up behaviour. Second, we discuss the cabbectof portfolio company

information. For more detailed information on thethodology used for data analysis,

we refer to chapter 6.
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3.3.1 VCinformation

Interviews were carried out during the period Jaypu2003-December 2003 in the
selected regions. Interviews took on average 1.BrshoDuring the interviews,

information on selection behaviour, follow-up belvav and fund and investment
management characteristics was collected. Belowdegeribe the methodology used in

order to collect this specific information.

3311 Seection behaviour

So far, the most common approach to study selettdraviour was a post hoc method
which consisted of asking why investment manageis ihvested in certain proposals.
This method could however potentially generatedaagsults because people are poor at
introspection (Shepherd and Zacharakis, 1998)o#ie:n motivated to bias results in a
post hoc rationalisation (March and Feldman, 198hyl have limited capacity to recall
what has happened (Fischhoff, 1982). As a reactianthese post hoc methods,
researchers started to experiment with real tim#haas such as verbal protocol analysis
(where VCs think ‘aloud’ during the screening preg)e which was in turn criticized for
its subjectivity of analysis and interpretationg&lme and Rickards (1992) argue that
verbal protocol analysis is more an art than anegieConsistent with their suggestions,

we use conjoint analysis as a technique for théysisaof VCs’ decision making.

Conjoint analysis is a general term referring to a technique thquires respondents to

make a series of judgements, based on profilesy fndich their ‘captured’ decision

processes can be decomposed into its underlyingtste. The profiles in this case were
27 business proposals that were presented totkstment manager and judged on a five
point Likert scale. The profiles were drawn from &fiributes (team, entrepreneur,
contact with the entrepreneur, uniqueness of tloalymt, protection of the product,

market acceptance, platform technology, locatiag and growth of the targeted market,
time to break-even and return on investment) wetvegal levels (Table 8 in Chapter 4).
These attributes and levels were compiled from iptevresearch and after consultation
with practitioners. Using a fractional factorialsign based on Addelman’s basic plans

(Addelman, 1962) for designing an orthogonal mdieats plan resulted in 27 profiles or
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business proposals. From the investment manageoies conjoint analysis derived
utility scores for each attribute, indicating homportant each characteristic is to the
respondent’s overall preference of a product. Fdetailed description of the conjoint

methodology used, we refer to chapter 4.

3312 Follow-up behaviour

With respect to follow-up behaviour, we first askbd investment managers interviewed
to estimate the average time spent per portf@rogany per month.

Second, we assembled information on the involveénmemonitoring and value-adding
activities. In order to do so, we first identifidte activities that VCs undertake. We took
existing research from Sapienza et al. (1996), &agai (1992), Pruthi et al. (2003) and
MacMillan et al. (1989) as a starting point. The#dafocused on all follow-up activities,
whereas the first focused on value-adding actwitbaly. Pruthi et al. (2003) give an
overview of all follow-up activities, but focus thenalysis on monitoring activities. A
synthesis of this research resulted in five momtpractivities, and 14 value-adding
activities. The pilot interviews identified threealditional value-adding activities for
inclusion in the list, all of which were specifio thigh tech investing. These were:
“negotiating intellectual property rights”, “recting the head of R&D” and “forming the
Advisory Board”. This resulted in 22 follow-up adties. We refer to Table 15 in

Chapter 5 for an overview of follow-up activitietentified.

The investment managers were asked to score tb#ew-up activities on two scales:
frequency and importance. Investment managers égdbee frequency of each of the
activities on a five point Likert scale which radgieom 1= never carry out this activity
for portfolio companies and 5= always carry ousthctivity for portfolio companies.
They also scored the importance that they attathetie activities on a scale ranging
from 1=little important follow-up activity to 5= wg important follow-up activity.
Multiplying both importance and frequency scoresfafow-up activities resulted in
‘involvement indicators’ for each of the 22 followp activities, with scores ranging
between 1 and 25, with 1 being low involvementtfer follow-up activity, and 25 being

very high involvement for the follow-up activity.
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For an analysis of the early stage high tech V@KoWw-up behaviour, we refer to
Chapter 5.

33.1.3 General fund information and investment manager characteristics

Before having the interview, we collected generdbimation on the fund (fund size,
date of establishment, number of funds managedéyholding, number of investment
managers,...) from the fund’s website, if availablédis information was checked during
the interview and additional information was ob&n This information includes the
date of establishment of a fund or a holding, gectanvestment (based on the EVCA
classification for high tech), capital managed lmwpd or holding, sources of funds,
percentage public capital, geographical focus @& thnd, minimum and maximum
investment sizes, maximum investment per compargrage investment size, number of
investments since founding, number of investmenhagars. We refer to 3.2.1 for an
overview of the characteristics of the sample aescdptives of the data collected. We
refer to the appendix, section 8.1 for the profiéshe VCs interviewed, including the
general fund information.

Besides the general information on the fund, spedififormation was collected
concerning the investment manager. We both colfectéormation on the educational
background of the investment manager (technicacatthn /business education), the
experience of the investment manager (consultingad@mic /finance /business
/entrepreneurial /in investment management) anieécted the number of years he or she
had been involved with each of the activities. Wer to 3.2.2 for an overview of the

information collected.

3.3.2 Portfolio company information

Mid 2004, all of the interviewed investment manageere asked to provide us with a
list of portfolio companies. We asked them onlyinolude those companies for which
they had been involved in the selection phase tlaaidwere currently being followed up
by them. We received responses from 37 of the &8\viewed VCs.

This resulted in a database of 172 high tech fittmas had been financed by 5 Dutch, 4
British, 5 German, 4 French, 7 Belgian, 7 Swedistt 4 Finnish VC funds. Those firms
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that had only been in the VC’s portfolio since 20f3later were excluded from the
analysis, resulting in a database of 140 firms.

3321 Starting resource configurations, financial resources

Information on the starting resource configuratiafsthe portfolio companies was
collected through telephone interviews conductednduthe second half of 2004. 107
founders of portfolio companies were interviewed nearning their starting

configurations (such as founding team, commercigegence of the founders), the
activities of the company and the evolution of teenpany’s financial resources over its

lifetime.

3322 Portfolio company growth

In order to collect information on portfolio compagrowth, we relied in first instance on
a European database of annual accounts of compaaiksd Amadeus. The Amadeus’
data were supplemented by information retrievednfroational databases, including
Fame (UK), Belfirst (Belgium), REACH (The Nethertts) and Hoppenstedt

Firmendatenbank (Germany).

This resulted in a unique dataset of 99 firms fdroh both annual account, starting
resource information, and information on the VCesting were available. These 99
firms had received financing from 32 different Bopean VCs. 5 companies were based in
the Netherlands, 14 in the UK, 11 in Germany, Briance, 25 in Belgium, 19 in Sweden,
12 in Finland, and 5 in other European countrigsdl or the US.

To judge whether the final sub sample (32 VCs) usdtlis study could be used to make
inferences about the whole sample (68 VCs), t @stschi-square tests were performed
on all VC variables, being variables on selecti@maviour, follow-up behaviour, and
fund characteristics. Differences were insignificdor selection behaviour and fund
characteristics (such as fund size). With respeébltow-up behaviour however, the sub
sample showed a higher involvement than the remgiNiCs, which we will take into
account during the analyses.

We studied employee growth as a measure for grobthmar et al. (2003) argue that

there is no best way of measuring high tech venguogvth. Several scholars argue that
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traditional accounting-based indicators of profiib are inappropriate for early stage
RBSUs (e.g. Lee et al., 2001). Delmar et al. (2G08B)nstance indicate that assets and
employment will grow before any sales will occurhefefore, resource-based view
scholars value employment and assets based measugesighly suitable indicator of
firm growth (Penrose, 1959; Kogut and Zander, 19B®searchers studying the liability
of newness have emphasized the importance for esalye high tech companies of
reaching critical mass as soon as possible in dadéridge this liability (Oakey, 1995;
Storey and Tether, 1998). Besides, policy makezseapecially interested in identifying
firms that contribute most to job creation. Besjdbs focus on employee growth makes
this research particularly interesting to VCs aseaschers have provided evidence on a
positive association between employee growth ahgsevereation over successive rounds

of financing (Davila et al., 2003).

Employee growth of early stage portfolio compames derived from annual accounts.
The growth measure studied in this study is yeallgolute post-investment employee
growth, calculated as

(FTE, -FTE_,)/(t-i-1)

With FTE,the number of employees at the end of the lastablaiyear (t) (2002 or
2003), FTE,_, the number of employees at the end of the last lyefmre investment (i-1)
by the VC.
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4 Selection behaviour of early stage high tech VCs

4.1 Introduction

Tyebjee and Bruno (1984) describe the activitiesvefiture capitalists as an orderly

process involving five sequential steps. They pret@s process as follows:

Figure 14: Decision process model of venture capital investment activity

Deal origination

J L

Screening

T

Evaluation

J L

Structuring

T r

Post Investment
Activities

Source Tyebjee and Bruno, 1984

During the deal origination, VCs become recognizainpotential investment activities.

During the second step, the screening process,Vitbeseek to concentrate on a
manageable set of potential deals. According tobjeee and Bruno (1984), their

screening criteria reflect a tendency to limit istreents to areas with which the VC is
familiar. They state that this initial screeningb@sed upon four criteria: (1) the size of
the investment and the investment policy of thetwenfund, (2) the technology and

market sector of the venture, (3) the geograptaation of the venture and (4) the stage
of financing.

The evaluation step involves an assessment ofdtenfal return and risk of a particular

deal. If the outcome of the evaluation process favaurable one, the VC enters into a
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negotiation process in order to structure the dPalst-investment activities include
setting up controls to protect the investment, mhog consultation to management and

finally, helping carry out the exit.

This chapter focuses on the selection processeo¥ @ containing in Tyebjee and Bruno
(1984)’'s visualisation the stages of screening ewaluation. In what follows, we will
mainly look at the screening made by VCs at the eminthey take the decision as to
whether or not to further investigate an initiabposal. Therefore, selection studied in
this chapter contains the screening phase, but lonltedly the evaluation phase. The
due diligence phase, as part of the evaluationgghiasnot part of this study. This due
diligence is highly dependent on the type of comypand the targeted market of the
evaluated proposal, and is an in-depth study optbposal’s potential by the VC.

As Kaplan and Stromberg (2001) state, the investarengage in information collection
before deciding to invest, in order to screen outste unprofitable projects and bad
entrepreneurs. This screening and selection pBas&iied out in order to try to limit the
costs incurred from adverse selection and morahrddathat are caused by information

asymmetries (see chapter 1).

Issues as to how venture capitalists select whiopgsals to invest in has been a major
topic of research over the past two decades. Rrsviesearch has identified a number of
important criteria on which venture capital firmasle their decision to invest. First, the
“human capital” of entrepreneurial teams was fotmdbe an important decision factor.
Human capital includes: (a) the ability of managem&hether it is management skill,
guality of management, characteristics of the mamamt team or the management track
record (Shepherd and Zacharakis, 1998); (b) theagement skills of the entrepreneur
(Tyebjee & Bruno, 1984; MacMillan et al., 1985; T98and (c) the heterogeneity of the
entrepreneurial team (Keeley and Roure, 1989). dorsg stream of research identified
the market environment in which the venture stagisas one of the major decision
factors. This environment includes the characiessif the market/industry (Hisrich and
Jankowitz, 1990), environmental threats to the ress (Tyebjee and Bruno, 1984;
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Meyer et al., 1993), the level of competition (Hattd Thomas, 1985; Kahn, 1987,
Muzyka et al., 1996) and the degree of producetkifitiation (Tyebjee and Bruno, 1984;
Hutt and Thomas, 1985; Kahn, 1987; Hisrich and daiitiz, 1990). Other factors which

have been found to be important criteria used byture capitalists to evaluate venture
proposals are: financial criteria and exit oppoittas (Macmillan et al., 1987) and the
product/service characteristics (Macmillan et H#87; Muzyka, 1987).

Virtually all of the above mentioned studies haeer undertaken with US-based venture
capitalists. Furthermore, Muzyka et al. (1996) eagire that these studies were
exploratory in terms of their data collection teicjues and assume a single hierarchy of
decision criteria. To overcome these limitationsziyka et al. (1996) explored trade offs
in decision criteria among European Venture CapttalThey found three groups of VCs
in Europe: those primarily concerned with investmgionally, those who focus solely
upon the deal, and mainstream investors who cemigi and instinctively, rank
management team criteria as their primary crit@iee Muzyka et al. (1996) study was a
first attempt to synthesize and hierarchically sifysthe selection criteria found by the
first wave of VC studies. The results, however, eveather meagre, having one cluster
with only four VCs and a very large one where —sisient with the previous studies —

the “human factor” is the utmost important one.

Since the Muzyka study in the mid-nineties, thetusan capital industry in Europe has
grown significantly. In parallel, VC scholars hagmphasized that the VC industry is
fragmented into different segments. A number odligts have found that early stage VCs
differ from late stage VCs (e.g. Elango et al.,3;99apienza et al., 1994); and that high
tech and non-high tech VCs differ (Lockett et 2D02; Murray and Lott, 1996; Baum
and Silverman, 2003). Therefore, the fact thatldte research on investment selection
behaviour of VCs has only focused on the ventuggtalindustry as a whole may be
problematic. In this chapter we start from the gsenthat high tech investing is different
from non-high tech investing (Lockett et al., 2002hd focus only on those venture

capitalists for whom investing in high tech is cdamasiness. High tech investors play a
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key role in funding high tech companies that cacoawlish technological renewal, and

thus create economic growth.

This study departs from the idea that not all vemtapitalists use the same hierarchy of
decision criteria for selecting investment propssah particular, we address two main

research questions:

RQ1: Do early stage high tech venture capitalisi$fetr in their investment selection
behaviour?
RQ2: What drives the differences in behaviour acsosarly stage high tech venture

capitalists?

Consistent with Muzyka et al. (1996), we test tllisa by investigating the trade offs
made by early stage high tech venture capitabist©yss Europe, at the moment they take
the decision as to whether or not to further ingasé an initial proposal. By focusing
only on the population of early stage high techtuen capital firms in Europe we are

able to generate a degree of homogeneity in tefriieed/C firms we investigate.

The chapter is structured as follows. First, welioaitthe theoretical background and
develop hypotheses. Second, we outline the metked, docusing on the use of conjoint
analysis. Third, we present a cluster analysishefventure capital firms according to
their investment selection behaviour and then lithle cluster results with the
characteristics of the funds. Finally, we draw dosions from our results.

4.2 Theoretical background and hypotheses

4.2.1 The heterogeneity of VC investment behaviour

As outlined above, many studies have examined #ectson criteria of venture
capitalists. The early studies in the 1980s to 1880s found that for the average venture
capitalist the “human factor” is the most importanterion. This human factor can be
found in the entrepreneurial experience, the mamaegeé skills and the Dbusiness
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experience, which are allocated to the foundingntésee: Hall and Hofer, 1993, for a
review of these early studies). Sandberg et al8§1%uggest a contingent relationship
among the criteria used by VCs. As with most steidiethat time, they argue that deals
are selected based upon the human resource criberi@ombination with the
characteristics of the industry, the proposed efiabr business model and the structure
of the deal.

Although these early studies revealed interestimjwseful insights, they were criticized
for using simple methodologies in assessing thduatian criteria. In short, the most
common approach was a post hoc methodology whicisisted effectively of asking
why investment managers had invested in certainness proposals. This method,
however, is problematic as it can potentially gateetbiased results because people are
poor at introspection (Shepherd and Zacharakis3)129e often motivated to bias results
in a post hoc rationalisation (March and Feldm&81), and have limited capacity to
recall what has happened (Fischhoff, 1982). Asa&tien on these post hoc methods,
researchers started to experiment with real timious such as verbal protocol analysis.
For example, Hall and Hofer (1993) presented feamture capitalists six protocols for
assessment. They found that VCs screen and asaesweds proposals very rapidly
which makes it unlikely that they can persistetialuate their decisions post hoc. Also,
key criteria used by the VCs are related to tharfaial and economic conditions of the
business plan such as long term growth and prdftiatSurprisingly they found a lack
of importance placed on the entrepreneur or higéemn. To date, this is the only study

which has found financial criteria to be of utmsportance.

In a further development, the subjectivity of aisédyand interpretation involved in verbal
protocol techniques, without being supplementedh wiher techniques such as computer
algorithms, has been questioned by Riquelme an#aRis (1992). They argue that
verbal protocol analysis is more an art than aneap suggesting instead the use of
conjoint analysis as a technique for the analy$i8/@s’ decision making. Conjoint
analysis is not new, it is a general term refertm@ technique that requires respondents
to make a series of judgements, based on profil@sy which their ‘captured’ decision
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processes can be decomposed into its underlyingctste. A profile is simply a
combination of all the attributes where each attelis described by one of its levels. It

has been used in other fields of research, esperriaharketing.

Muzyka et al. (1996) followed Riquelme and Rickard®©92) pioneering work, to use
conjoint analysis in assessing the decision cataged by VCs. In a more sophisticated
analysis, they analysed the key criteria used bsofi@an VCs in evaluating potential
investments characterized by 53 profiles (eachilpragéquired the respondent to make a
trade-off between a pair of independent critefia).determine which attributes were to
be included in the conjoint analysis, open-endé¢driiews with VCs were carried out.
The venture capitalists made 53 pair wise tradswefth multiple levels. They found that
among the first seven, five management team aiteere ranked and product-market
criteria appeared to be moderately important; fand deal criteria were at the bottom of
the rankings. Over 75 percent of the venture chgiain their study conformed to this
profile. Zacharakis and Meyer (2000) refined thée wf conjoint analysis to let venture
capitalists invest in 50 ventures in an experimesg#ting. They found that team factors
were much less high in the hierarchy of importare@gd a significant group of VCs

ranked market and competition variables as beiagrtbst important.

To summarize, the above studies have identifiegetlgroups of venture capitalists. One
group, which is called by Muzyka et al. (1996), thainstream venture capitalist, focuses
on human resources, followed by product market famaincial criteria such as exit

possibilities. A second group, identified by resbars using real life protocols, are
investors which place most importance on the fir@raspects of the business plan such
as growth, time to break-even and profitabilityndtly, a new stream of research using
conjoint analysis seems to recognize a group wisainuch more concerned about the
product market characteristics of the business plaan of the management and

entrepreneurial team criteria.

As outlined above, previous research has showntligaventure capital industry is not
homogeneous in its investment focus. Lockett g28l02) found that, as with the Murray
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and Lott study (1995), a bias remained against W@sf involvement in the earliest
stages of the technology investment cycle. We lmasson, therefore, to believe that the
high tech VC industry is a distinct market in ifshd that firms may behave differently
from their non-tech counterparts. It is for thisgen that our research only focuses on
those venture capitalists investing in early sthigg tech proposals. Previous research
focusing on the entire VC industry has found th&sVexhibit heterogeneity in their
selection behaviour. We have no reason to belieae this would not be the case with
early stage high tech investors only, and do expedind differences between VCs
focusing on market, financial, human or product rabteristics. We take the

heterogeneity of the VC’s selection behaviour psiat of departure.

In the next section we examine what may drive thi$erences in behaviour.

4.2.2 What drives differences in investment selection behaviour?

The investment decision of the investment managgr nespect to a specific project may
be a determinant of 1) the investment strateghhefMC and 2) the result of a screening
of the potential deal. This research focuses onstiteening of the potential deal.For
previous research on the strategy employed by @gfor instance, diversification and

specialisation issues), we refer to De Clercq.g2801).

An important influence on VC investment selectioghéviour may be theource of

funds the VC has to invest. The source of funds maycafievestment strategy of the
fund, which may in turn affect the investment dexison specific deals. Hellman (2002)
develops a theory on strategic investment, indigathat private equity arms of banks
seek complementarities between their venture daguiich lending activities. Therefore, it
seems natural that they will base their investnudision on other criteria than non-
strategic investors. The same goes for public fuimg¢gstment managers investing funds
from public initiatives may have other objectivesther than purely financial ones
(Manigart et al., 2002). For instance, they mayfaoausing more on the capacity of
technological breakthrough and renewal of a projastthis may influence economic
growth. A second reason for funds to behave diffiéyeaccording to their sources of
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finance lies in the incentive system that is incpldor their investment managers.
Investment managers at non-captive VC companiesnare under pressure to generate
high profits compared to captive VCs. Weber andrkaie (2002) show that profit-
oriented VCs more frequently offer carried interestnvestment executives than public
sector owned VCs, which aligns their interests @mayating profits with those of the
investors. A high profit orientation of VCs makedikely that they will provide greater
post-investment management support in order teeas® the chances of achieving these

performance targets (Engel, 2004).

Mayer et al. (2005) find that venture capitalistsast in different types of business
proposals according to their own sources of fulids.instance, bank and pension fund
backed VC firms are inclined towards late stagestments in low tech domestic sectors
whereas government backed VC funds invest in estdge domestic high tech sectors.
Although this study does not specifically look la¢ investment criteria used, it indicates
that the institutional structure has an importdfeat on the decisions which are made by
the investment manager. In other words, it sugghatsthe investment criteria are indeed

different. Therefore, we offer the following hypetis:

H1: Differences in sources of funds will lead toftBrences in importance attached to

selection criteria

A second factor that may be important in terms afoanting for differences in the

investment selection behaviour of VC firms is theman capital of its investment
managers, and more specifically thexperience and background (Shepherd et al.,

2002). The basic tenet of human capital theorya the larger, both in qualitative and
guantitative sense, the human capital, the belterperformance at a particular task
(Becker, 1975). Individuals with more or higher ram capital achieve higher
performance in executing relevant tasks such asesorg and the pre-and post-
investment activities of the venture capital prec€d®imov and Shepherd, 2005).
Shepherd et al. (2002) examined whether more speniperience in the venture capital
industry resulted in better decisions. The ressh®w that experience is beneficial to VC
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decision-making, but only up to a point (14 yedrsxperience), which indicates that the
selection behaviour varies with the experiencéefihvestment manager.

There are at least two theoretical explanations shiggest that the human capital of
investment managers may influence their selectienabiour: information processing
theory and self-efficacy theory.

First, information processing theory (Galbraith,73p holds that the structure of joint
decision making depends upon task uncertainty. Taskertainty will be high when the
decision context is complex or novel or when theciglen makers possess less
information of relevance to the decision contexafi®nza et al., 1995). This suggests
that the less relevant human capital the investmmamtager possesses, the larger his task
uncertainty will be and the less able he will beptocess information, which could
impact his or her selection behaviour.

Second, taking a self-efficacy perspective, Wood &andura (1989) point out that
people perform activities and pick social environtsethey judge themselves capable of
managing. The more experience one has in a ceaskwill increase one’s self-efficacy
in that task. Because of this self-efficacy expwrea people usually do better and behave
in a different way. Therefore, as experience cbaotas to the development of a strong
sense of efficacy through mastery experience, &mse natural that experience in
selecting investment proposals will affect seliiezity, and affect the selection process of

the investment manager.

The more human capital (relevant education and rexpee) an investment manager
possesses, the higher his or her self-efficacylva)land the more able he or she will be
to process information, and the less uncertainrrshe will be on the selection task. The
investment manager possessing a higher degree roarhcapital will therefore act
differently from the investment manager with a low#egree of human capital.
Therefore, we offer the following hypothesis:

H2: Differences in the experience and education e investment manager will lead

to differences in importance attached to selectionteria
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A third factor may be the business sector of theestment proposal. Many scholars
study high tech start-ups in particular environmsenich as biotechnology (Stuart et al.,
1999; Baum and Silverman, 2003), computers (Eiseihhand Tabrizi, 1995) and
software and dot-coms (Amit and Zott, 2001). Thelartying rationale for studying
companies in a specific environment is that tharnetogical regime influences to a large
extent the business model a start-up can folloverdfore, some researchers study VCs
investing in specific technologies only (e.g. Baand Silverman (2003) focus on biotech
investing). Baum and Silverman (2003) indicate thate are three broad types of signals
that may affect VCs’ assessments of start-ups atebh: alliance capital, intellectual
capital and human capital. So, even though eaalyeshigh tech investors may be a quite
homogeneous subset of the VC industry, we stillelvel differences may occur with
respect to the sectors of investment. VCs investingiotechnology projects may stress
the protectability of the technology, while this nsuch less the case in ICT, where
software is hard to protect. Having a team witlorsgr commercial skills and a good
network may matter more in ICT businesses wheravigdge is hard to protect and time
to market is crucial. Next to this, biotech comgmniooking for early stage finance
hardly ever have a product that is already accelpyetthe market. We may then assume
that market acceptance will be of little importanaéiotech investors.

Therefore, we offer the following hypothesis:

H3: The sector in which the business proposal ituasted will have a significant effect

on the importance attached to selection criteria

4.3 Method

As outlined above, most of the studies into VC’sisien making have relied on post-hoc
methods of data collection. These methods inclbhdeuse of questionnaires, surveys and
interviews to collect data on the VC’s decisionipal Sandberg et al. (1988), Hall and
Hofer (1993) and Zacharakis and Meyer (1995) attexmpvercome these problems by

using verbal protocols. Verbal protocol analysis liae advantage of being real time
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experiments where VCs ‘think aloud’” while a busegdan is being screened. The
problem with these real time studies is that difcult to analyse the data in a consistent
way and sophisticated computer algorithms are reéal@letect patterns. In this study,
we build upon the positive aspects of both the postand the real time studies. Post hoc
studies have the advantage of measuring complagsss an easy to analyse way. Real
time studies have the advantage of observing tbisidaes at the moment they are made.

Instead, we presented the venture capitalists avitimber of fictive business cases that
differ on attributes. These attributes were setbatetwo steps. First, we constructed a
synthesis of the criteria that had been used imique research. In addition, we drew on
the insights of two VCs, one business angel inagsith early stage high tech and three
VC experts in order to draw a list of criteria thare important to them. We deemed this
a necessary process given that no research hadcbadocted with high tech investors
exclusively. Finally we synthesised the two ligtfoia set of criteria that we then pre-
tested with the experts, which they accepted asgbtie criteria they judged on when
screening a business plan in reality. From thiscgge we ended up with four main
categories of selection criteria: team, market,dpod and finance. In total, twelve
different attributes were included: team, entreptgn contact with the entrepreneur,
uniqueness of the product, protection of the produtarket acceptance, platform
technology, location, size and growth of the ta@demarket, time to break-even and
return on investment.

In line with the conjoint analysis philosophy, aowhsistent with Muzyka et al. (1996),
potential events were matched to the differentbaites (see Table 8). Thirty levels (or
events) were developed conceptually based upotwitlge attributes. For instance, team
complementarity and experience are two importaatatteristics of the attribute “team”.
A business start-up team can then be not complamebut have business experience,
can be complementary and have experience, or camt@ne of both. This means that
three different combinations are possible for thiebate “team”. For other attributes

such as uniqueness, only two levels are allowekeeit is unique or not.
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Table 8: Trade-off table conjoint analysis

Characteristics of... Attribute

Levels (potential events)

A) Team 1) Team

B) Entrepreneur 2) Entrepreneur

3) Contact with the
entrepreneur
C) Proposed product 4) Unigueness

or service

5) Market acceptance

D) Technology 6) Protection

7) Platform

technology
E) Targeted market

8) Location
9) Size
10) Growth

F) Financial forecast 11) Time to break-

even

12) Return

1) non complementary and no business experience
2) complementary and business experience
3) non complementary and business experience
4) leader: yes
5) leader: no
6) perseverance: yes
7) perseverance: no
8) contact with VC: good
9) contact with VC:bad
10) product is unique
11) product is not unique
12) product is accepted by the market
13) product is not accepted by the market
14) protection is possible
15) protection is not possible
16) it is a platform technology
17) it is no platform technology
18) the market is regional
19) the market is global
20) it is a niche market
21) it is a mainstream market
22) the market is seemingly high growth
23) the market is low growth
24) expected time to breakeven is less than 1,5 years

25) expected time to breakeven is more than 3 years

26) expected time to breakeven is between 1,5 and 3 years

27) expected return is less than 30%
28) expected return is more than 50%

29) expected return is between 30 and 50%

The possible events associated with the twelvéoates summarized in Table 8 can then
be combined into ‘business proposals’ (or profild$)eoretically any combination of 12
(number of attributes) out of 29 potential evestpossible. This would result in more
than 1000 theoretically feasible business proposalgrofiles. The total number of
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profiles resulting from all possible combinatiorfdtte levels would become too great for
respondents to score in a meaningful way. Thergfoifeactional factorial design using
Addelman’s basic plans (Addelman, 1962) for desigran orthogonal main effects plan
was chosen. This resulted in 27 business proptsaisvere presented to the respondents
(investment managers). These 27 proposals werdeg@rion ‘cards’ used during the
interviews (see Figure 15 for example of such an@ss proposal). Investment managers
were asked to judge the proposals on a five-poikerL scale (1= bad investment
opportunity, | would certainly not invest; 5= majovestment opportunity, large chance
of investing). From these scores, conjoint analydgsived utility scores for each
attribute. Utility scores are measures of how ingoar each characteristic is to the
respondent’s overall preference of a product. Basedhese utility scores importance
scores were computed by taking the utility scoretlie particular factor and dividing it

by the sum of all utility scores.

Figure 15: Example of a business proposal scored by the investment manager

You will be presented a project with following fegts

* Theteamis NOT COMPLEMENTARY and has NO BUSINESS ERFENCE

* The entrepreneur is a LEADER with PERSEVERANCE, witiom you have a GOOD contact
* The company will play on a WORLDWIDE NICHE marketttviHIGH growth potential

¢ The product is UNIQUE and can be PROTECTED, and iRBADY ACCEPTED by the market
*  We can speak of a PLATFORM technology

*  We expect break -even AFTER MORE THAN 3 YEARS andtarn which is LOWER THAN 30%

Your scores for this project as an investment oppdytan

4.3.1 The sample

A stratified sample of 68 VC firms was drawn fronffetent regions across Europe,
namely Cambridge/London region (UK), lle de FraifEeance), Flanders (Belgium),

North Holland (the Netherlands), Bavaria (German$jpckholm region (Sweden),
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Helsinki region (Finland). We refer to chapter 8ctioon 3.2.1 for a description of the

sample.

4.3.2 Data collection

The interview consisted of two parts and took oarage 1.5 hours. Data were collected
during the period January 2003-December 2003.,rirssicollected information about the
resource-based characteristics of the venture atafmitm, and the investment manger
interviewed. Information that we obtained beforee tmterview, such as website
information was verified and completed during theerview. This includes information
on fund size, origin of the funds, number of yeanmsce establishment, number of
investments made in early stage high tech, seofarsvestment etc. Information on the
investment manager included information on eduoatéxperience (as an entrepreneur,
in business, as an investment manager) and hiséwtoral focus. Second, we studied
how these investment managers select projects tisen@7 business proposals. Before
the respondents scored the proposals, we showedahietive business card (see Figure
15), so that they would understand the criteriacambined in the cards, and outlined the
definitions used (see Table 9). This allowed us&ke sure that each respondent had the
same understanding of a criterion. The investmeanagers judged the business
proposals on a 1-5 scale. In addition, all respoted@ere asked to provide a justification
for the scores. This allowed us not only to getraight into the selection process and the
importance of certain criteria, but also to getiasight into the reasoning behind the
respondents’ decision process. In this way, we ccdadth collect quantitative and
gualitative data on the selection process, in eshtto previous research using conjoint
analysis. Quantitative analysis allowed us to exanthe relative importance of the
different selection criteria, and the qualitativatal permitted us to interpret the results

obtained from the analysis.

84



Table 9: Definitions of selection criteria

Selection criterion

Definition

Complementary team

Both technical and commercial competenciesthestégam

Business experience

At least one of the entrepreneurs has aoaineeperience in th
sector

Entrepreneur is leader

Entrepreneur can motivate peoplégdarcharge

Entrepreneur is perseverant

Entrepreneur goes on ifefténgs get tougher

Good contact with th

entrepreneur

eYou get along, you are on the same wavelength with respeds
business ideas

Regional market

Submarket of the world market (for instaBasope)

Niche market

Small, specialised market with small number oepay

Mainstream market

Large market with a lot of players

Unique product

The customer has the perception that #rer@o alternatives for tk
product

Protected product

Protection by patent or trade secrets

Market acceptance

First sales have been realised by the compsngoonpetitor

Platform technology

Broad technology with lots of diffietr applications

Break-even Point at which cash is in balance (cash-out equalsgash-i
Return Yearly return on investment
4.4 Results

4.4.1 The heterogeneity of early stage high tech VC investment selection

behaviour

From the scores investment managers gave to thestiiess proposals, conjoint analysis

derived utility scores for

each characteristic is to the respondent’s overaflerence of a product. Based on these

each attribute. Utilisgores are measures of how important

utility scores importance scores were computed dking the utility score for the

particular factor and dividing it by the sum of alility scores. Using the importance

scores, relative rankings
made. The model proved

tau statistics).

of the investment degisidteria per respondent could be

the internal validity of da¢a (high Pearson’s R and Kendall's
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Figure 16 provides an insight into the ranking gibey early stage high tech investors to

selection criteria.

Descriptives for the importance scores of eaclergoih are given in Table 10. The results
show that the potential return on investment, aedpfe characteristics, such as the
ability of the entrepreneur and the characterigifdsis/her team were the most important
selection criteria overall. Size and geographicabdth of the market (global or regional)
and whether or not a technology is a platform tetdgy have little impact on the VC's

decision.

Figure 16: Importance of selection criteriato early stage high tech investors

Importance of selection criteria: ranking

Return on investment

perseverance and leadership entrepreneur
complementary and experienced teal
market growth
unigueness

criterion break-even
contact

protection
acceptance

geography market
platform

market size

0 2 4 6 8 10 12 14 16
% of decision determined by criterion
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Table 10: Descriptive statistics of importance scor es (results of conjoint analysis)

Minimum | Maximum | Mean Std. Deviation
Importance team .97 29.14 11.85 6.19
Importance entrepreneur 1.85 33.33 12.64 7.92
Importance contact .00 46.19 7.81 7.85
Importance market size .00 20.43 4.39 3.34
Importance market growth .00 26.25 8.84 5.57
Importance geography market .00 17.24 5.27 3.88
Importance platform .00 14.49 5.03 3.81
Importance protection .00 30.14 7.76 6.45
Importance uniqueness .00 17.59 8.53 4.30
Importance acceptance .00 25.81 6.52 5.44
Importance break-even .00 19.93 7.82 3.69
Importance ROI .00 44.71 13.55 8.71

In order to examine the extent to which this graipearly stage high tech investors
exhibits heterogeneity in terms of their investmselection processes we employed a
cluster analysis. Cluster analysis encompasses nabeu of different classification
algorithms, which can be classified into two brofanilies: hierarchical and non-
hierarchical clustering. Ketchen and Shook (1996jgest using both procedures as
complements to each other: first a hierarchicatedoire can be used as an exploratory
methodology to determine the desired number oftetasand as input to the non-
hierarchical step. We follow this two-step approatb perform the hierarchical cluster
analysis, we follow Ward's procedure with squaredcliElean distance as linkage
measures (Hambrick, 1983). We used the output efctimjoint analysis presented in
Figure 16, being the importance scores derived fithim interviewee’s responses.
Importance scores link to the following criteriahacacteristics of the team,
characteristics of the lead entrepreneur, contditt the lead entrepreneur, market size,
market growth, geography of the market, platforrohtelogy, protect ability of the
product, uniqueness of the product, market acceptaime to break-even and return on

investment. Following the criteria of Hair et &902), we find a three clusters-solution
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as the most appropriate for our data. Subsequemtyperformed a k-means clustering
with three clusters as the predefined number aftels and the same variables as inputs.

For ease of interpretation, each cluster was gi@ename, indicating the selection
behaviour of its members. The F-statistic of theiarece analysis and the descriptive
statistics for each cluster are given in Table \We. found that 6 decision criteria were
significantly different at the 0.05 level for therée groups. First, the importance given to
the human resource variables as a reason to imasssignificantly different between the
clusters (complementarity of the venture team, cetence of the lead entrepreneur and
contact with the VC). Second, the market locatiocd] versus global) was significantly
different. Third, the importance given to the puobteability of the technology
characterized certain investors. Finally, the foiahpart of the deal such as ROl was

significantly different. The specific cluster cheteristics are discussed below.
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Table 11: Selection profile (means and standard deviations): resultsfrom cluster analysis3

Selection criterion Financial Technology People Investors F (p)
Investors Investors
Venture Team 11.91 8.42 14.71 7.3%*
(5.22) (3.74) (7.17) (0.001)
Competence Lead 8.69 7.77 19.78 34.28****
entrepreneur
(5.91) (3.32) (6.79) (<0.001)
Contact with the VC 4.37 11.70 7.16 5.32%*
(3.60) (10.90) (5.69) (0.007)
Market Size 4.04 5.13 4.02 0.81
(2.48) (4.40) (2.88) (0.449)
Market Growth 10.02 9.54 7.34 1.59
(6.49) (5.92) (4.22) (0.211)
Market Location 4.01 7.68 4.19 7.53%**
(3.16) (4.31) (3.10) (0.001)
Platform Technology 4.94 6.12 4.18 1.57
(4.14) (3.65) (3.59) (0.215)
Protection Ability 6.12 12.45 5.06 11.45%%*
(4.79) (8.04) (3.31) (<0.001)
Uniqueness 7.80 9.29 8.44 0.62
(3.92) (4.23) (4.68) (0.536)
Market Acceptance 5.85 5.74 7.69 0.98
(6.29) (3.46) (6.06) (0.379)
Time to Break-even 7.99 6.82 8.53 1.32
(3.65) (2.55) (4.41) (0.274)
Return on Investment 24.25 9.33 8.88 57.61%%**
(6.82) (4.60) (4.49) (<0.001)
Cluster Size 20 22 26

Levels of significance: *=.10; **=.05; ***=.01; ****=,001

% The table reports means and standard deviations of imperszores for each selection criterion.
Importance scores can range between 0 and 100, with O beimgpoance attached to the criterion and
100 meaning that only that specific criterion is importanpdrtance scores for all selection criteria for

one respondent add up to 100
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CLUSTER 1 (20 VCs) we term the cluster of theancial investors. This group of
investors emphasizes the potential return setrotlieg business plan. As shown in Table
11, the ROI criterion receives an importance sadrg4 out of 100. Business plans that
do not show sufficient potential return are noestdd. Next to this financial criterion,
these investors also find the team complementariy the market forecast important.
These investors mainly invest in complementary seamth strong leaders that are
focussing on fast growing markets. If we add thganance scores attached to the
entrepreneurial team, competence of the lead ertrepr, market growth and potential
return on investment, we get an importance scorgbaobut of hundred (Table 12). This
means that these investors base their investmersiaie on a very rational logic which is
based on a limited set of quasi objective factarshsas ROI, growth and team
completeness. In line with this, it is the grouptthttaches the least importance to the
contact with the entrepreneur. It looks as if thiesestors want to have complementary
teams with good leadership potential, but do ndhéomuch about getting along with
the entrepreneur. It looks as if they feel confiddmat a well established team will
generate the financial return they are aiming feithout too much interference or

coaching from them.

CLUSTER 2 (22 VCs) we term the cluster of tieehnology investors. These investors
make a much more balanced analysis of a busineg®sal than the previous group.
This means that they take into account much maiterier than the other VCs. Many
criteria receive an equal weight in the final desisand only the degree to which the
technology can be protected and the contact thestiment manager has with the
entrepreneur receive an importance score of mae ff® out of 100. This group of
investors also emphasizes the “uniqueness” of thdyet. Next to these factors, also
potential market growth, return on investment amijueness of the product matter.
Protection ability and contact with the entreprerae factors on which they differ from
other investors: they attach much more importandése criteria than the other groups
of VCs.
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CLUSTER 3 (26 VCs) we term the cluster of theople investors. Most important
factors in the selection process are human facsush as leadership capacities of the
entrepreneur and the quality (complementarity axgkerence) of his team. Financial
criteria come in at a second place. Closely comuetd these human factors, is the
contact with the entrepreneur. However, it is leaportant than for the technology
investors. This cluster also attaches the leasbitapce to the ability to protect the
technology. The selection behaviour that this groemonstrates comes close to the
findings of studies based on post-hoc data cotlactnethods which found that the
quality of the entrepreneur is the most importaelecion criterion (Wells, 1974;
Poindexter, 1976; Tyebjee and Bruno, 1984; MacMibtaal., 1985; 1987).

Table 12: Conjoint analysisresults® by investor type®

Financial investors Technology investors People investors

Venture Team 1191 7.77 14.71
Competence Lead entrepreneur 8.69 8.42 19.78
Contact with the VC 4.37 11.70 7.16
Market Size 4.04 5.13 4.02
Market Growth 10.02 9.54 7.34
Market Location 4.00 7.68 4.19
Platform Technology 4.94 6.12 4.18
Protection Ability 6.12 12.45 5.06
Uniqueness 7.80 9.29 8.44
Market Acceptance 5.85 5.74 7.70
Time to Break-even 7.99 6.82 8.53
Return on Investment 24.25 9.33 8.88

We find a considerable degree of heterogeneithenvtay in which early stage high tech

VCs select their investments. In particular, welfangroup of investors, which emphasize

4 Percentage of the investment decision which can be attributads toriterion. The criteria which make
up for 50% of the decision are displayed in bold

® The table reports means and standard deviations of imperszores for each selection criterion.
Importance scores can range between 0 and 100, with O beimgpoxance attached to the criterion and
100 meaning that only that specific criterion is importanpdrtance scores for all selection criteria for
one respondent add up to 100
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the human resource or team characteristics; a gnduph puts most emphasis on the
financial data (in line with real time studies),daa group which stresses the technology
characteristics such as patent ability of the tetdgy and the degree to which the
technology can be protected. Furthermore not omywe identify key differences
between the focus of different VC firms in termstbéir selection behaviour we also
identify differences between how balanced the figakection criteria are. Financial and
people investors tend to make their investmenty f@rused on few criteria, where as
the decision made by technology investors tendmteery balanced, taking into account

several criteria, and making a balanced evaluatighe business proposal as a whole.

4.4.2 What drives differences in VC investment selection behaviour?
To test propositions 1, 2 and 3 we constructed &imomial logistic model. In this
model, we estimate a set of coefficien®s’, 5@, 8® corresponding to each outcome

category. Outcome category 1 is the cluster ofdffitial investors”. Outcome category 2,

the cluster of “technology investors” and outcomée cluster of “people investors”.

exﬁ(l)
P(y=1) =
(y=1 PO 4 X7 4 oXBB)
Xﬂ(z)
P(y=2)=
(y=2) bW 4 XY 4 oXBO)
X,B(3)
e
P(y=23) =
(y=3) bW 4 XY 4 oXB()

The model, however, is unidentified in the sensa there is more than one solution to

LY, % andB® that leads to the same probabilities for y=1, ya# §=3. To identify
the model, one of 3%, 5@ or 3@ is arbitrarily set to 0- it does not matter whidthat is,
if we arbitrarily set® =0, the remaining coefficient8® and S would measure the

change relative to the y=1 group. If we instead 86t=0, the remaining coefficients
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£ andB® would measure the change relative to the y=2 grdhp. coefficients would

differ because they have different interpretatidmng,the predicted probabilities fory = 1,
2 and 3 would still be the same. The results thategported in Table 14 have as a default
the cluster of “people investors” as a control grom addition, we tested a model which
had cluster 2, the “technology investors” as a kg®eip. Doing so, this allows us to
interpret eventual differences between clustertiie financial investors” and cluster 2,

“the people investors”.

As aforementioned, previous studies have arguet tttea institutional origin of the
venture capital fund might have an impact on thmel lof deals that the fund selects. This
argument was the basis for hypothesigmiwhich we position that the source of funds of
the high tech, early stage European venture caggalill have a significant effect on the
selection criteria used by these VCs. For instapodlicly funded VCs may not only
focus on realizing a considerable return, but mag take into account other factors such
as employment and technological renewal. Bank fdn¥&€s may be inclined to
following rules of thumb existing at the bank levahd may put much more weight on

financial forecasts, given the financial culturetet bank.

Hypothesis 1 stipulates that institutional origin affects VCvastment selection
behaviour. Institutional origin was operationalizadhe following ways. First, we made
a distinction between funds that are part of adarganagement holding and those that
are not. A fund is considered to be part of a mgdf it is part of a group of funds such
as follow-up funds or funds with different investmédocuses, or if it is set up as a
subsidiary (for instance from a bank). Second, vaglena distinction between private
equity arms of banks or not. These funds are a 1p@%ate equity subsidiary of a bank
or financial institute. Finally, we analysed thegoee of public capital in the fund
structure. Public capital can be provided by Euaopé€.i. EIF), national or regional

authorities.
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Table 13: Univariate Statistics

Financial Technology People Overall
Investors Investors Investors
Origin of Funds
Holding 45% 27% 46% 40%
Private equity arm of bank 15% 0% 4% 6%
% public capital** 8% 32% 22% 21%
Sectoral
Biotech* 45% 77% 50% 57%
ICT** 95% 68% 92% 85%
Industrial Automation** 10% 27% 50% 31%
Other 15% 36% 29% 29%
Investment Manager
Business Education* 55% 57% 83% 66%
Academic Experience* 5% 23% 5% 11%
Banking Experience** 25% 13% 46% 29%
Entrepreneurial Experience 15% 14% 17% 15%
Prior Experience as manager of other funds 20% 10% 33% 21%

Chi-Square Test. Levels of significance: *=.10; **=.05**%01; ****=.001

The results of the univariate analysis are includedable 13. Since the number of
private equity arms of banks (n=6) is too small, deeided to omit this variable in the

multivariate model, presented in Table 14.

Table 14: Multinomial regression model

Base model | Base model|l Base model(lll Base mode*l IV  Fodleh

Comparison between financial and people investor s (=comparison group)
Constant term -0.581 -0.511 -0.305 -1.600 -0.432
Origin of funds

Holding 0.274 -0.435
Percentage public money -0.177 -0.009
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Experience/educ of VC

Business education 0.006 -0.168
Academic experience 1.959 3.205
Banking experience -0.880 -1.007
Entrepreneurial exp. 0.293 0.787
Other fund experience -0.601 -1.200
Sector
Biotech 0.810 0.833
ICT 1.055 1.225
Industrial automatior -2.741 %+ -3.161*x**
Control variables
Fund size| -0.000 -0.001 0.000 -0.001 -0.001
Fund age| 0.050 0.069 0.066 0.054 0.070
Comparison between technology and people investor s (=comparison group)
Constant term -0.390 -0.210 0.602 0.045 0.229
Origin of funds
Holding -0.745 -1.660
Percentage public money 0.006 0.027*
Experience/educ of VC
Business education -0.247 -0.393
Academic experience 4.412%** 5.512**
Banking experience -1.809** -2.401**
Entrepreneurial exp. 0.476 1.019
Other fund experience -2.739** -3.782**
Sector
Biotech 1.471* 2.409*
ICT -0.951 0.572
Industrial automatior -1.539* -3.294**
Control variables
Fund size| -0.002 0.000 -0.000 -0.001
Fund age] 0.038 0.022 0.045 -0.051
Adjusted R? 0.0135 0.062 0.1881 0.154 0.3644

Levels of significance: *=.10; **=.05; ***=.01; ****=,001
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After controlling for age and size (operationaliZey the capital managed), we do not
find a significant difference with respect to halglistructure although the funds that
belong to a holding tend to be less prevalent antbegechnology investors. Second, we
examined the difference in the degree of public @ypmhich these funds have access to.
Table 14 shows that among the technology investbesavailability of public money is
significantly larger than among the people investbfowever, the percentage of public
money used by the financial investors is not sigaiftly larger than that used by the
people investors. This suggests that it is esggdia¢ technology investors which make
significantly more use of public mon&yThe venture capitalists that belong to these
investors have over 30% of their money from publicds such as national government
initiatives or the European Investment Fund. Fimgnavestors however make the least
use of these public sources (Table 13). Only 8%heir fund structure is on average of
public origin. We can thus conclude that H1 recginexed support. The source of funds
of the technology investors is different from tledtthe financial and people investors.
The percentage of public capital is significantijfedent, however we do not receive

sufficient support to conclude that the holdingisture is also different.

Hypothesis 2stipulates that the background and experiencéefirivestment manager
will significantly affect the way in which the sel#on is performed. To operationalize
this we examined three different kinds of experéenc background. First, we made a
distinction between those investment managers aviblisiness degree (MBA) and those
without. Second, we measured whether they had exmper in previous jobs and if so,
what kind of job they had done. If they worked irbank or accountancy firm, we
classified this as having financial experiencethéy had worked at university after
graduating, we labelled this academic experieridbely had worked as a consultant, this
was coded as consulting experience. If they had ba@epreneurs themselves, we coded
this as having entrepreneurial experience. Findliyiey had some overall experience in

a company, we labelled this business experience.

® This is confirmed by the additional analyses using tedgydnvestors as a base group. The two other
clusters have signicantly less public money in their capital.
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Few investment managers have entrepreneurial exeri This is surprising since the
funds in our sample specifically focus on earlygstanvestments. Neither did we
encounter a lot of investment managers with priqgregience in other VC funds. Only
one out of five of the investment managers hadrmigerience. This indicates that the
emergence of European early stage high tech vertapitalists is a pretty new
phenomenon.

Most of the investment managers have an MBA, howetree MBA variable is not
significantly different between the categoriesrofastors. In terms of experience, we find
that bank and other fund experience is signifigahtgher among the people investors
than among the technology investors, while acadexperience is much less. Financial
and people investors, however, do not significanlifjer on these categories, nor do
financial and technology investdrsThis means that investment managers, who have
worked in previous funds or in a banking environtmetend to find the people
characteristics most important. The financial inees lie somewhere in between, while
the technology investors excessively recruit acacemThis is in line with the
expectations since this category of venture cagitatends to be specialized in seed
investments and is often linked to universities/angublic research labs. It seems then
logic that the prevalence of academics among timesstors is highest.

We conclude that H2 receives mixed support. Peoplestors seem to be the most
experienced investment managers, but this is oiggifcant in comparison to the
technology investors, which inversely tend to rdcmarticularly less experienced

managers. Among them, academic experience is tiagellighest.

Hypothesis 3stipulates that the sectoral focus of the fundl wiay a role. To
operationalize this sectoral focus, we use theosaictlistinctions which are most often
made by the VCs themselves. We make a differentgelea biotech, ICT, industrial
automation and other.

More than half of the funds invest in biotech, whis not surprising since they are high

tech venture capital funds and biotechnology isswered to be a large and attractive

" Additional analyses with group 3, the technology invesés a base group for comparison do not show
any differences between the financial investors and the tedynioleestors.
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high tech domain. Again, the differences betweerhrielogy investors and people
investors are the largest and the only significame¢s. The percentage of technology
investors investing in biotech is significantly hey than within the group of people
investors. The financial investors are somewhatha middle. People investors invest
significantly more in industrial automation thaneith colleagues in the two other
categories do. Each category of investors seemségt in ICT.

We conclude that H3 receives support, but onlybiotech and industrial automation,

and not for ICT investing.

4.5 Conclusions and implications

In this chapter, we analysed how high tech eadgestventure capitalists in Europe select
deals to invest in. To do so, we used a methodoldggh combines the advantages of
the post hoc studies and the real time studies.pbs¢ hoc studies have the advantage
that they generate well codified results that @sydo analyse, the real time studies offer
insights in decision criteria, which might be maneplicitly taken into account than

explicitly remembered. The post hoc studies usuadiyclude that team variables are the
most important ones, while real time studies ini¢hat other variables such as financial

and product market expectations might be much nmgpertant than initially thought.

Whereas most real time and post hoc studies makeadisting of the criteria, which are
found to be important, studies based upon conjairdlysis techniques go one step
further and propose a hierarchy of decision catersed. In line with these studies, we
also propose a hierarchy of decision criteria irs tthapter. Further, we limited the
analysis to early stage, high tech venture capitaln Europe. There are several reasons
for this: first, the venture capital industry infBpe has boomed since the mid-nineties
and several specialized early stage venture cdpitds have been created. Second, most
studies find a difference in selection criteriavietn early and later stage venture
capitalists. Our focus of interest is specificably early stage deals and the differences
among these investors. Finally, investment in higth companies has emerged as a
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specific business in itself, attracting a numbemgestment managers and newly created
funds which would else not have been in the ventapstal industry.

Using a cluster analysis, we find that the 68 fuadsequally spread over three clusters,
which we labelled the “financial investors”, theefple investors” and the “technology
investors”. The people investors correspond moshéoinvestors found in the post hoc
studies. They emphasize the team and leadershgnimdtof the founders. However, we
also find the financial variables to play an impaittrole to them. Market size and growth
are much less important. People investors tend awe hthe most experienced and
educated investment managers. It might well bettiet are the longest in industry and
therefore it is not surprising that they correspomast to the profile found in the older
studies. A second group, which can be clearly mistished, are the financial investors.
25% of their investment decision is based upon egpens about ROIl. The market
prospect is also for them quite unimportant. Thed&uin this group are managed by the
least experienced investment managers. Finallydetected the category of technology
investors. For this category, the extent to whiuod technology can be protected and the
contact they have with the prime founder of thetaip are key. However, they also look
at other variables such as ROI, market prospedalsf@amder characteristics. After all,
they make the most balanced due diligence.

We further developed hypotheses in the chaptertatmu to explain the differences in
selection behaviour. Previous studies indicatetlitistitutional background, the sector in
which the venture capital fund is active and thekigeound of the investment manager
plays a role. Indeed, we find differences that banrelated to these three groups of
variables. First, we find that the extent to whilsbse funds use public capital is different.
Especially technology investors make use of difieqgublic forms of support. We can
thus conclude that the availability of public capibn the venture capital scene has
attracted some funds with a deviant way of lookamgnvestment opportunities. We also
find clear sectoral differences. Technology investmore frequently have a focus on
biotechnology than people investors. People investocus on industrial automation.
Finally, we looked at the background and educatinthe investment managers
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interviewed. People investors tend to be the mapemenced and have obtained the
highest degree. Technology investors often havea@ademic background. Overall,
technology investors tend to be different from peapvestors while financial investors

fall somewhat in between.

From a public policy perspective, we find most pulibhoney invested in the funds of the
technology investors. Given that these investorsigothe most on the technological
strength of a business plan, it looks as if thieyois targeted to technological renewal
and stimulation of economic growth. This public ragnis managed by investment
managers that have a profile that is not commahenVC industry. Quite a lot of these
investment managers have academic experience, wgods research assistant or Ph. D.
student in a technological domain before cominthoVC industry. Very little of them
have prior experience as manager of other fundsaadm thus new in business. They are
more than other funds involved in biotech investiagd less in ICT investing. As these
investors are active in a very early stage morguieat than the other groups (and often
provide seed financing), it is acceptable that they helping to overcome the market

failure high tech entrepreneurs are confronted.with

This study has important implications for practigos.

As our results show that the background and expegieof investment managers can
influence the individual's selection behaviour, V@&y build their investment teams
with a human capital consideration in mind. Nexthis, it is interesting to VCs to know
which VCs have similar selection patterns and tteug&now which VCs they will be
competing with on specific deals, or could be ptééisyndication partners.

Also high tech entrepreneurs can benefit from &ebé&nowledge of selection behaviour
by VCs. It is particularly interesting to them tadw how selection behaviour is driven
by the source of funds, the investment managerishatfront of him/her, and the sector
the investment proposal is in. This knowledge manabée him to approach the
appropriate investor for his proposal and may iaseehis/her chances of finding finance.
For instance, an entrepreneur with a proposal thgldls upon a strong proprietary
technology but that lacks an experienced team raag more chances of finding finance
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with a public fund than with a private one. What kes this research particularly
interesting to high tech entrepreneurs is thabcuses on a subset of the European VC
industry and focuses on those investors they lll @pon when looking for finance for
their early stage high tech projects.

Finally, understanding of differences in selectibehaviour is interesting to fund
investors, and more specifically to investors oblgumoney. The results indicate that
public money is used for investing in business psags with a strong technological
basis. This may be viewed as an attempt to overqoot@dems associated with perceived

market failures that exist for early stage highhteeding.
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5 Follow-up behaviour of early stage high tech VCs

5.1 Introduction

Increasing concern about the performance of eaalgeshigh tech firms has focused on
their ability to access to two key resources, foemnd human capital expertise. In
principle, venture capital (VC) firms can providetlh these resources, but there are
major questions about the extent to which this oc€uockett et al., 2002). This concern
is particularly prevalent in Europe where the VCrkea and high tech firms have been
slower to develop than in the US and where theeetfalitionally been more emphasis
on later stage investments (Martin et al., 2002rrstlyy 1999; EVCA, 2003). Only 5.9 %
of the VC funds raised in 2003 were expected tmlb®ated to early stage high tech
investments (EVCA, 2004).

Previous research has focused on the nature ofipasttment follow-up behaviour and
in particular monitoring and value adding actistihis research has mainly considered
the portfolio company and has focused on the infimvand development stages of the
company (Sapienza et al., 1994; Gomez-Meija efl8B0; Sapienza and Amason, 1993),
the business experience and/or background of th®/€&trepreneur (Sapienza et al.,
1994; Gomez-Meija et al., 1990), venture perforneafiGomez-Meija et al., 1990;
Lerner, 1995), agency risks and uncertainty (Saaiext al., 1996) etc.

The venture capital literature has shown that V@ walue to the companies in which
they invest (Sapienza et al., 1995; Van den Bemyha Levrau, 2002; Schefczyk and
Gerpott, 2001). A major omission is that little@asch has been carried out focusing on
the human capital of VC investment executives dradharacteristics of VC funds as
determinants of post-investment follow-up behavi@ome research has contrasted VCs
that are more versus less closely involved (MaaMilét al., 1989; Sweeting and Wong,
1997), while Dimov and Shepherd (2005) have regeatinsidered the link between
human capital and VC investment performance.

105



Researchers have mainly focused on the venturestirydas a whole. Yet, both the skills
of VC funds and the needs of investee companiebeisrogeneous. The early stage high
tech sector raises particularly important issudatirg to the involvement of VCs.
Characterized by major uncertainties, firms in gestor need relationships with VCs to
access human capital and financial resources titlahelp them to realize opportunities
and meet the challenges of entering or creating mankets. Not all VC firms may be
able or willing to provide the specific resourchkattfirms in this sector require to achieve
competitive advantage (Lockett et al., 2002). Tlius, important for entrepreneurs to be
aware of the differences within the early stagéiech venture capital industry that will
help them identify the right investor for their dee

A major gap in the literature concerns understamdai the determinants of the
differences in post-investment follow-up behavibyrVCs. This chapter aims to fill this

important gap in research on the post-investmemawieur of VCs. This chapter focuses
on an examination of the extent to which human teh@nd fund characteristics are
determinants of follow-up behaviour in early stdmggh tech investments with respect to
the nature of their involvement. When studying tiaure of follow-up behaviour, it is

important to distinguish between monitoring anduealdding activities. Monitoring

financial and operating performance is mainly emriout to address information
asymmetries and agency conflicts, whereas VCsra@\vied in post-investment value-
adding activities in order to improve outcomes mfestments. Differences in human
capital and fund characteristics may be influeniral determining the extent and

effectiveness of these activities.

This chapter unfolds along the following lines. Wegin with an outline of the
theoretical background of the study and formulatainthe hypotheses. Second, we
discuss the methodology used. Third, we presentdbelts. The chapter ends with a

discussion of the conclusions and implications.
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5.2 Conceptual framework

In this section, we provide an overview of the aptoal issues relating to the nature and
intensity of VC involvement and the influence ofnan capital and fund characteristics

on post-investment follow-up involvement.

5.2.1 The nature and extent of venture capitalist involvement

An agency theory perspective is appropriate to éxanthe involvement by venture
capital firms with their investees (Bruton et dl998). Agency theory applied to listed
corporations with diffuse ownership and contrologruzes that, because of incomplete
contracts, there is a need to check self-servifgweur by managers (Hart, 1995). This
perspective distinguishes between decision managemhbich refers to the initiation and
implementation of decisions, and decision contwdtjch concerns the ratification and
monitoring of lower level decisions (Fama and Jendé®83). This separation enables
management/entrepreneurs with specific skills tothe enterprise while outside investors
assist in the making of unbiased decisions.

Entrepreneurs, by virtue of being intimately invadvin their venture, are likely to possess
greater information about it than are VCs who mad fit difficult to access this
information even with extensive due diligence. Thformation asymmetry leads to
agency conflicts (Gompers, 1995). Agency theorygssts that although the entrepreneur
can autonomously take certain decisions, par@fcosts resulting from these decisions
will be borne by the remaining shareholders, giviisg to problems of moral hazard.
Agency costs may be especially important in higthteompanies, where investors
usually cannot evaluate the technology and haveudliies in assessing the commercial
implications of strategic choices. With significaequity blockholding, VCs have the
incentive to become active in decision control @tiand Robbie, 1998) which includes

exerting costly effort to improve outcomes (Kapéand Stromberg, 2001).

The main reason for VCs to be involvedvalue-adding activities is not to avoid agency
costs but to improve outcomes (Repullo and Su&at@20). Cable and Shane (1997)
argue that some degree of mutual co-operation leetwentrepreneurs and venture

capitalists is a necessary (though not sufficiesdhdition for the successful post-
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investment performance of VC-backed start-ups. B/eihtrepreneurs specialize in the
development of knowledge about combining resoutcegxploit new opportunities
(Kirzner, 1973) and in the day-to-day developmémiew business activities (MacMillan
et al., 1989), VCs focus mainly on creating netwotlé reduce the cost of acquiring
capital, to find customers and suppliers and taaldish the venture’s credibility
(MacMillan et al.,, 1989; Lam, 1991). VCs also aedvisheir ventures, helping
entrepreneurs to formulate and adhere to theirnkessi strategy, and identifying the

appropriate management for the company (SteieGardnwood, 1995).

Agency and resource based theories offer somenedéoas to why VCs involve
themselves in monitoring and value adding actisitiAlthough some descriptive and
usually atheoretical studies have analyzed whigtifip monitoring and value-adding
activities certain VCs undertake, few researchesseocused on the questions whether
VCs differ in their emphasis and time commitmentaklow-up activities and how it can

be explained.

To explore these questions further, we consider faobors that differentiate between
VCs: first the human capital of the investment nggraand second, the characteristics of
their funds. We subsequently explore the naturgheke factors and their possible

relation with follow-up behaviour.

5211 Human capital and venture capital involvermnent

Human capital is an important contributor to orgational strategy and performance
(Dahlgvist et al., 2000; Gimeno et al.,, 1997; Uelias et al., 2003). Dimov and
Shepherd (2005) demonstrate the importance of hucagital in their study of the
relationship between the education and experiehtieectop management teams of VCs
and their firms’ performance. The skills of VC en@iees influence their ability both to
identify suitable high tech investments and to rmmiand add value to them
subsequently (Lockett et al., 2002). Human capitebry suggests that individuals with
greater human capital achieve higher performancexetuting relevant tasks (Dimov
and Shepherd, 2005). Greater human capital, bo#itgtively and quantitatively, is

108



associated with better performance at a particialsk (Becker, 1975). Human capital
can be divided into two: general human capital eong the overall education and
practical experience of an investment manager,enbdecific human capital refers to
education and experience within a particular atstigGimeno et al., 1997; Becker, 1975;
Ucbasaran, 2003). While the quantitative effectshoman capital on organizational
performance have been studied, there has beeivedfdittle attention to the qualitative
specific and general dimensions, especially ingespf the contribution of VCs to their
investee portfolio companies (for exceptions imatieh to habitual entrepreneurs see
Ucbasaran et al. (2003) and for VCs see Dimov dmepBerd (2005)). It is especially
pertinent, therefore, to adopt a human capitalgeatsve in examining the behaviour of
investment executives.

We build on self-efficacy theory to explain how theman capital of investment
managers may influence their follow-up behaviouelf-8fficacy theory suggests that
people who think they can perform well at a taskbdter than those who think they will
fail (Gist and Mitchell, 1992). Thus, people penforactivities and pick social
environments they judge themselves capable of niagd@Vood and Bandura, 1989).
More experience in a certain task will increasé-sficacy in that task. This contributes
to the development of a strong sense of efficacpuih mastery experience. In the
context of this study, self-efficacy theory poghsat individuals with greater experience
achieve higher performance in executing pre-and-ipesstment activities. In an early
stage high technology venture capital context, wgue that experience will relate to
experience of specific industry sectors. That msineestment manager who focuses on a
more narrow range of industries will have greatgyegience of those industries than an
investment manager who has a more diversified @aytfThis is because experience is
often more relevant to the individual when it oscur similar circumstances (Wood and
Bandura, 1989). In addition, specialization atitheestment management level may lead
to information and networking advantages throughdévelopment of social capital.
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5212 Fund characteristics and venture capital involvement

Again, two theories provide guidance into why fumdight have a different policy in
following up on their portfolio companies: strategnvestment (Hellman, 2002) and
portfolio theory.

First, strategic investment theory suggests thatedtolders of funds may have different
objectives, and different measures for assessifnd's success. For instance, public
shareholders in high tech VC funds mainly focuscaogating technological renewal, as
this is expected at a macro level to increase eynptot rates and stimulate economic
growth. Financial institutions for instance lookr foomplementarities between their
venture capital and lending activities and themforeasure the success of the fund not
only by the return of the fund itself but also b treturns on other activities generated by
the investment (Hellman, 2002).

A second reason for funds to behave differentlyoediag to their sources of finance lies
in the incentive system that is in place for thiivestment managers. Investment
managers at non-captive VC companies are more ydssure to generate high profits
compared to captive VCs. Weber and Dierkes (200@yvghat profit-oriented VCs more
frequently offer carried interest to investment@xeses than public sector owned VCs,
which aligns their interests in generating profith those of the investors. A high profit
orientation of VCs makes it likely that they willrqvide greater post-investment
management support in order to increase the chasfcashieving these performance
targets (Engel, 2004).

Second, portfolio theory suggests that the purposebenefit of building up a portfolio
of investments is to minimize the risk of the inweents while maximizing the overall
return on the portfolio. In constructing a portfobf investments there are basically two
strategies the VC can follow. Traditionally, fin@ntheory has advocated that portfolio
diversification is the right investment strateggglucing total portfolio risk. The resource-
based view, however calls for portfolio speciali@atin order to minimize the risk of
individual investments (Manigart et al., 2002; $ayzia and Gupta, 1994). A company
can have a sustained competitive advantage relédivies competitors if it controls
resources that are valuable, rare, imperfectly albdt and non substitutable. In this

context, investors should specialize by constrgctinportfolio of investments that are

110



within their specific technical and product expssti(Manigart et al., 2002). Murray
(1998) indicates that, given the complexities ofht®logies, it is critical that the
professional investor is highly informed on botlthieical and commercially related
issues. A specialization strategy in terms of imguscope may help VCs control for
agency risk, by protecting themselves against a@veselection and moral hazard
problems (Eisenhardt, 1989). Thus, a number of W@eage risk by becoming specialist
in one or a small number of technology areas ratier by diversification across several
technologies.

Thus, we can conclude that the degree of spedi@izhas an impact on the involvement

in following up on portfolio companies.

5.3 Model and hypotheses

In this section, we build hypotheses drawing on ttieoretical perspectives elaborated
above. We formulate hypotheses for the involvemenspecific follow-up activities,
being monitoring activities and value-adding atig. The conceptual framework
behind the different hypotheses is summarizedgurfe 17.

Figure 17: Conceptual framework

Investment manager
characteristics

H1
human s Monitoring involvement

capital

Fund characteristics

-Sources of funds Value-adding involvement

-Specialization
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5.3.1 Involvement in monitoring activities

The degree to which a VC performs its monitorinig ris closely related to the portfolio
company itself. VCs tend to spend little time moriiig well-performing investments,
whereas they may be highly involved in monitorin@rse performing investments
(Lerner, 1995). However, there is no theoreticaleorpirically valid reason to relate
“monitoring activities” to the human capital anddncial characteristics of the VC firm.
Rather, monitoring is seen by the VCs as a necgssagstment to avoid bankruptcy or
excessively high cash losses, but not a suffi@etivity to create value added. As such it
is an institutionalized professional feature of € industry (Bruton et al, 2005),
adopted by each VC. The European Venture Capitabdiation Book of Guidelines
(chapter 4, p. 40) on ‘The Management of an Investhtlearly indicates the degree of
institutionalization. It provides procedural guithels with respect to monitoring of
investments which state: “monitoring should allolae tmanager to confirm that the
investment is progressing in accordance with tHevamt business plan and should
provide sufficient information to identify any faies to meet targets or milestones and to
formulate remedial plans where necessary”. Studie® also suggested that a common
feature of behaviour across VCs is the monitorihogeestees (e.g. Mitchell et al., 1997;
Pruthi et al., 2003). Hence:

H1: Involvement in portfolio firm monitoring is notinfluenced by human capital or

firm characteristics of the VC.

5.3.2 Involvement in value-adding activities

As explained in the previous section, self-efficabgory (Wood and Bandura, 1989)
suggests that individuals with more successful iptessexperience will be more involved

in post-investment value adding activities, becahey consider themselves to be very
good in this direction. Dimov and Shepherd (2008ekntiate between the specific and
general experience embodied in the human capitah@finvestment manager. They
define education and experience in business, lalcansulting to be specific to the pre-
and post-investment value adding activities of V@kjle education in humanities and

science, along with entrepreneurial experiencatsgorized as general. Furthermore, we
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argue that it is also important to focus on theeBtment manager’s specific experience in
relation to the industry sectors in which he/shénigesting. The more specialized the
portfolio, the more likely it is that the investmenanager will have developed specific
human capital in relation to his / her investmefsnversely, the more diversified the
investments in the portfolio, the less likely ittlsat the investment manager will have
developed specific human capital in relation to/tisr investments.

The degree of specific human capital will be pusiif related to the chance of obtaining
mastery experiences and thus the degree of saheyt This will lead to a higher
involvement in value-adding activities that requsgecific expertise. Similarly, general
human capital, especially entrepreneurial expegemeay enable the VC manager to
assist the entrepreneur by drawing on the experiehdthe steps required to successful

negotiate the hurdles along the development traject herefore:

H2a: Involvement in value-adding activities is ptisely related to specific human
capital
H2b: Involvement in value-adding activities is pasely related to general human

capital

Fund characteristics and policy may also impact tbkow-up behaviour of the
investment managers. As aforementioned, strategiesiment theory suggests that the
shareholders of the funds might have different etgi®n levels concerning fund
performance which may feed through into involvemenvalue-adding activities. More
specifically, it is argued that fund objectives mdiffer between captive (in this case:
private equity arms of banks or public funds) aod-captive funds. Non-captive funds
have a higher profit-orientation associated witbkasg higher returns (Manigart et al.,
2002), and have incentive systems that are basgulodih generation and profit sharing.
As such they are likely to be closely involved ialue adding activities in order to
achieve their rate of return targets. In contrastestment managers at captive funds are
likely to be less involved with value-adding adie$ that are expected to increase

financial outcomes of investments.
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Hence:

H2c: Involvement in value-adding activities is netjely related to captive funds

Second, portfolio theory explains the degree tocWhiunds strategically choose to
specialize or not. Traditional finance theory swgigehat funds should deal with risk
through diversification. In contrast, resource-loaeeory suggests that those VCs that
specialize might cumulate specific skills and resesa and obtain a competitive
advantage over their competitors. Information artivorking advantages are likely to
occur when VC funds specialize as they are abteetpen their knowledge of particular
markets (Manigart et al., 2002). These advantagesld enable investment managers to

be more involved in value-adding activities. Hence:

H2d: Involvement in value-adding activities is netiely related to the degree of

diversification

5.4 Research methodology

5.4.1 The sample

A stratified sample of 68 VC firms was drawn fronffetent regions across Europe,
namely Cambridge/London region (UK), lle de FraiiEeance), Flanders (Belgium),
North Holland (the Netherlands), Bavaria (German$jockholm region (Sweden),
Helsinki region (Finland). We refer to chapter 8ction 3.2.1 for a description of the

sample.

5.4.2 Research design

Interviews with investment managers were carrietlbmiween January and December
2003. During these interviews, information on tleeaurce-based characteristics of the
venture capital firm were collected, just as infatmn on the investment manager

(mainly asking for information on previous expedejh Information was also collected

114



on the investment manager’s follow-up behaviour.révepecifically, information was
assembled on the involvement in monitoring anderadding activities.

In defining the activities that may be undertakgntiite VCs it was first necessary to
examine existing research, in particular, the wafrtkSapienza et al. (1996) and Sapienza
(1992), Pruthi et al. (2003) and MacMillan et 41989). The latter focused on all follow-
up activities, whereas the first focused on valddiag activities only. Pruthi et al. (2003)
give an overview of all follow-up activities, bubdus their analysis on monitoring
activities. A synthesis of this research resultetivie monitoring activities, and 14 value-
adding activities. The pilot interviews identifi¢khree additional value-adding activities
for inclusion in the list, all of which were specifto high tech investing. These were:
“negotiating intellectual property rights”, “rectimg the head of R&D” and “forming the
Advisory Board”. This resulted in 22 follow-up agties which are presented (together

with references to previous research) in Table 15.

Table 15: Overview of follow-up activities

Sapienza et al.
(1992 and 1996) | Pruthi et al. (2003) | MacMillan et al. (1989) Pretests

Monitoring activities

Have a look at the financial overview regularly
regularly check sales figures and pipe
restrictions on changes in ownership

restrictions on additional borrowings

X X X X X

restrictions on CEQ's remuneration

Value-adding activities
have a seat on Board of Directors X X
Form an advisory Board X
Determine the composition of the Board
contact potential customers

open doors (network)

meet the entrepreneurs regularly

hire the head of marketing and sales
hire a CFO

hire the R&D head X
hire a CEO

negotiate important contracts
find additional financing X X X

X X X X X
X X X X X

x
x
x
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hire new employees X X X

negotiate intellectual property rights

strategic planning X X X
act as a sounding board X X X
daily management (operational tasks) X X X

The investment managers were asked to score tb#ew-up activities on two scales:
frequency and importance. Investment managers égdbee frequency of each of the
activities on a five point Likert scale which radgieom 1= never carry out this activity
for portfolio companies and 5= always carry ousthctivity for portfolio companies.
They also scored the importance that they attathetie activities on a scale ranging
from 1=little important follow-up activity to 5= wg important follow-up activity.
Multiplying both importance and frequency scoresfafow-up activities resulted in
‘involvement indicators’ for each of the 22 followp activities, with scores ranging
between 1 and 25, with 1 being low involvementtfer follow-up activity, and 25 being
very high involvement for the follow-up activity.

Individuals were asked to justify motivate theiposes. This allowed us to understand the
situation of VC industry at the time of interviewetter. This part of the interview took
about half an hour per respondent. 68 answers regpect to follow-up behaviour were

collected.
5.4.3 Measures
5431 Dependent variables

54.3.1.1 Involvement in monitoring and value-adding activities

We combined the involvement indicators that we inaefor each of the five monitoring
activities and the 17 value-adding activities istemmated scales. In order to check
consistency of the scales, we used Cronbach’s Alplhaummated scales met the 0.60
value for acceptability (Hair et al., 1988)

Exploratory factor analysis was carried out in ortle make sure that none of the
monitoring activities loaded on value-adding atis and vice versa. This was not the

case, allowing us to use the initial subdivisionaativities in monitoring and value

8 Cronbach Alpha of 0.65 for monitoring activities, 0.7@4value-adding activities.
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adding. Given the relatively small sample, reldyivagh factor loadings (larger than .70)
would have been required in order to use factorescm the analysis. This was not the
case, therefore, the summated scales as mentitnoe® avere retained. Factor analysis
however showed similar type of follow-up activitiedentified by previous research,

namely strategic roles, networking roles, operatioroles and interpersonal roles.
Monitoring activities proved to load on a differdattor. Board membership, which can
be classified as both monitoring activity and stgit involvement, loaded only on the
strategic factor, thus indicating that our groupimfestors regarded this membership
mainly as strategic. This was supported by therge/s, where investment managers
mentioned that it was more time- and cost-efficientmonitor a portfolio company by

regularly telephoning the entrepreneur and asking to send the financial overview,

instead of spending time at board meetings lookitig the financial and operational

performance of the company. Table 16 gives an oaenof the descriptives of each

follow-up activity by category.
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Table 16: Descriptives of follow-up activities (frequency, importance and involvement indicator)

Involvement

indicator

Frequency Importance (frequency*importance)
Standard Standard Standard
Monitoring activities Mean Deviation Mean Deviation Mean Deviation
Have a look at the financial overview regularly | 4.80 .50 4.58 .73 22.12 4.65
Regularly check sales figures and orderbook 4.44 .99 4.45 .79 20.14 6.20
Restrictions on changes in ownership 4.41 1.04 4.10 1.15 18.60 7.23
Restrictions on CEQO's remuneration 3.52 1.48 3.43 1.32 16.98 7.26
Restrictions on additional borrowings 4.13 1.09 3.94 1.09 13.29 8.35
Monitoring average 4.26 1.02 4.1 1.02 18.25 4.43
Standard Standard Standard
Value-adding activities Mean Deviation Mean Deviation Mean Deviation
Meet the entrepreneurs regularly 4.67 71 4.62 .82 21.88 5.43
Strategic planning 4.24 .95 4.41 .87 19.35 6.20
Have a seat on Board of Directors 4.17 1.09 4.29 1.09 18.77 7.33
Act as a sounding board 4.24 .98 4.24 1.03 18.75 6.76
Find additional financing 4.00 .98 4.47 .95 18.41 6.57
Open doors (use network) 4.17 1.05 4.15 .95 17.92 6.75
Determine the composition of the Board 3.88 1.14 4.09 .99 16.62 7.03
Hire a CEO 2.92 1.03 4.41 1.25 13.33 6.07
Contact potential customers 3.08 1.22 3.26 1.23 10.94 6.80
Hire a CFO 2.74 .90 3.52 1.18 10.02 4.76
Hire the head of marketing and sales 2.52 .97 3.42 1.27 9.18 5.48
Form an advisory Board 2.38 1.21 2.77 1.32 7.94 7.13
Negotiate important contracts 2.30 1.16 2.94 1.45 7.92 6.60
Negotiate intellectual property rights 2.24 1.23 3.14 1.47 7.92 6.57
Hire the R&D head 1.77 .80 2.82 1.40 5.53 4.14
Hire new employees 1.74 1.06 1.68 .88 3.42 3.60
Daily management (operational tasks) 1.65 .79 1.80 1.14 3.31 3.09
Value-adding average 3.10 .94 3.53 1.13 12.63 2.66
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Table 16 shows that early stage high tech invesdessn to be the least involved in

operational roles and networking activities. Thegd to be more involved in activities

that were defined as monitoring activities, strateagtivities and interpersonal roles by
previous researchers.

Also Sapienza et al. (1996) found that, with respecsalue-adding activities only, that

strategic roles were the most important, followgdHhe interpersonal roles, whereas the
networking roles were the least important. We firalindication that early stage high

tech investors behave differently with respectaitofv-up behaviour from non-high tech

or mixed investors samples explored by other rebeas.
5432 [Independent variables

54.3.21 Human capital

With respect to the human capital of the venturgtahst, we collected information on
the previous experience of the VC. The investmeanhagers interviewed had either
worked at a bank, consulting firm, in industry, time academic world, or had been
entrepreneurs themselves before joining the VC stiggu Consulting experience,
financial experience, business experience and imerg management experience were,
consistent with Dimov and Shepherd (2005), labeBeécific human capital’.

We asked for the number of years they had workeadkank, audit or accountancy firm
before joining the VC industry, and coded thistes degree of financial experience. The
number of years they had worked as consultant fécgKinsey, BCC group) was coded
as consulting experience. The number of years eqsr in a management function in
industry was coded as business experience.

We also asked for the number of years they had laeéme in the VC industry as
investment manager. People from the financial word on average worked for 6.6
years in either a bank, audit firm or as accountiEviestment managers who worked in
consulting before joining the VC industry had oneiage 3.9 years experience in
consulting. Investment managers after a careeraamger in a company had on average
eight years of experience. The investment manageosir sample had on average 4.85
years of experience as investment manager, raffigingl year for the least experienced
investment manager to 17 years for the most expestk
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A further specific dimension of specific human ¢apiis whether the investment
executives manage diversified or specialized plogoof companies with respect to
industry focus. To construct this measure, the EMBdustry classification was used,
identifying eight high tech sectotsThis results in a score of 1 to 8 for each investm

manager, 1 being the most specialized and 8 thé angsified.

Both academic and entrepreneurial experience wasidered as general human capital,
following Dimov and Shepherd (2005). If the investth managers had worked on a
PhD. at university after graduating, we labellet thcademic experience (1=academic
experience, 0=no academic experience). If theylbesh entrepreneurs themselves, we
coded this as having entrepreneurial experiencenttepreneurial experience, 0= no
entrepreneurial experience). Seven of the invedtmanagers interviewed had academic

experience, ten had been entrepreneurs themselves.

5.4.3.2.2 Fund characteristics

Fund characteristics were measured by two varialflest, we asked for the origin of
funds. Funds that were 100% funded by public mearthat were private equity arms
from banks were classified as “captive funds”, athaere not (1=captive; O=not
captive). 15 out of our sample of 68 were clasgifées “captive funds”, including six
private equity arms from banks and nine public &ind

We measured the degree of specialization at fumel kgsing the same EVCA industry
classification mentioned above. This resulted ichefand being assigned a score from 1
to 8.

5433 Control variables

We employ control variables in respect of VC fuires and location of funds.

First, we controlled for the location of the fund$ie UK was the first established VC

market in Europe and is nowadays the most maturendfket in the EU, with the largest

amounts of VC money invested (Martin et al., 2002;Porta et al., 1997). The UK VC

industry is distinctive as a large amount of inedstnoney goes to buy-outs (70% of the

® Communications, computer related, other electronics relatséch, medical/health related, energy,
chemicals and materials, industrial automation

120



amounts invested in 2001 (EVCA, 2002). The Scangemamarket is geographically
distinct from other European regions, and ventagital activity in these Scandinavian

countries (Finland and Sweden in our study) hasvgrextraordinarily at the end of the
1990s (EVCA, 2002). Therefore, two dummy variablesre created, one indicating
whether the fund was located in the UK or not (0=tK, 1=UK), and one indicating

whether the fund was located in Scandinavia o@mmhon-Scandinavia, 1=Scandinavia).

Second, we controlled for the size of the fund, sneed as the capital managed, which

was found to be influencing the behaviour of V@nfirin previous research. For instance,

Elango et al. (1995) found that the large firmsvipde the least, and the medium-sized

firms the most assistance to portfolio companies.

5.5 Results

The correlations and descriptive statistics forwhgables are presented in Table 17.

Table 17: Descriptive statistics and correlations

Mean S.D. 1 2 3 4
1. Consulting 1.02 2.03 1.00
experience
2. Financial experience 2.23 4.65 -.06 1.00
3. Business experience 4.55 6.07 -.03 -.25% 1.00
4. Investment 4.85 3.99 -.24 -.01 11 1.00
managem exp
5. Diversification by 3.21 2.42 .21 31%* .00 .00
investment manager
6. Diversification at 4.09 2.30 .18 .19 .00 .10
fund level
7. VC Fund size® 269.04 654.25 .06 -.14 -.03 -.10
8. Monitoring 18.25 4.43 .05 .02 -.10 -.13
involvement
9. Value-adding 12.63 2.66 .05 -.40% .14 -.02

involvement

@ indicates the capital managed by the VC fund, measured in millions of Euros

Pearson correlations, * correlations are significant at P<.05, n=68

1.00

.78

-.22
-.03

-.46

1.00

-.05
-.05

-.37

7 8 9
1.00

.00 1.00

.05 .04 1.00
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Collinearity diagnostics showed that all varianedlation values were below 3.0,
suggesting that multicollinearity was not an iséidair et al, 1998). We used regression
analysis (OLS) in order to test the hypothesesoetdbd earlier. We conducted several
diagnostic tests to ensure the data did not vidleeassumptions of normality, linearity,
and homoscedasticity necessary for OLS regresstimation. Using Z scores and a
visual inspection of histograms, we found all defesri variables to be normally
distributed. Residuals were tested for independemmenality and constant variance. All

necessary conditions were met.

5.5.1 Involvement in monitoring activities (H1)

The result of the analysis for H1 is given in Takk® We findsupport for H1. The

model is not statistically significant for monitng activities, indicating that the variance
in the predictor variables does not have any exgitag power for the variance in the
dependent variable, involvement in monitoring atés. Neither human capital variables
nor fund characteristics seem to be important detemts of the degree to which the
investment manager is involved in monitoring atigda. Therefore, we find support for

H1, that monitoring is not affected by human cdpmtaund level characteristics.
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Table 18: Regression analysisfor involvement in monitoring activities

Base model Base model specific Base model + fund  Full model
human capital characteristics
Investment manager characteristics
Specific human capital
Consulting experience .051 .045
Financial experience -.031 .002
Business experience -.158 -.166
Investment management exp -.166 -.183
Diversified portfolio experience by .058 .082
investment mgr
General human capital
Academic experience -.015 -.017
Entrepreneurial experience .100 .110
Fund characteristics
Captive fund -.137
Diversification at fund level .030
Control variables
UK-based .077 .108 .078 .110
Scandinavia-based .096 121 .074 111
VC fund size .017 -.021 .004 -.017
Constant 17.797%**x* 11.825%**x* 14.077%*** 11.207%***
Model
F statistic 221 413 .346 .394
R2 .011 .078 .028 .091
Adjusted R2 -.038 -.110 -.054 -.141

Levels of significance: *=.10; **=.05; ***=,01; ****=,001; n=63
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5.5.2 Involvement in value-adding activities (H2)

Table 19 presents the results of the analysis Ra-8i The base model, only including
control variables, was statistically significant.dding human capital and fund
characteristics variables increased the signifieaot the model. The full model was
significant at the .001 level, with 36.8% of therimace explained. The full model had
significant coefficients for consulting experien&<0.10), the industry diversification at
investment manager level (P<0.10), entrepreneaxperience (P<0.10) and the captive
fund variable (p<0.05). These results indicate bwh human capital variables and fund
characteristics impact involvement in value-addacgvities by the investment manager.
A higher level of consulting experience indicatekigher involvement in value-adding
activities. Investment managers that had been gnetneurs were more involved in
follow-up activities than others. Investment mamagiat specialize in one or a small
number of sectors are more involved in these vatlging activities. The only fund level
characteristic which was found to be statisticalignificant was captive funds, which

was negatively related to involvement in value agdictivities.

In summary, we find partial support for H2a: coisig experience has a significant
positive effect on value-adding involvement. Furthere, the more specialized the
portfolio of an investment manager the greateiirtkielvement in value-adding activities.
Financial experience and the other specific humegpital variables were not found to
have a significant impact. We find partial supgortH2b, that general human capital is
positively related to value-adding activities. larficular, entrepreneurial experience has
a significant positive effect on value-adding inkehent but academic experience has a
non-significant effect. We find support for H2c ptiae funds are less involved in value-
adding activities. Finally, we do not find suppdor H2d, therefore, the degree of
diversification of a fund has no significant impact value-adding involvement.
value-adding activities. First, investment manageeosking at captive funds tend to be
much less involved in value-adding activities. S&boinvestment managers that are
confronted with a higher degree of diversificatiartheir fund and/or own portfolio are
less involved in these kinds of activities.
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Table 19: Regression analysisfor involvement in value-adding activities

Base model Base model + specific Base model + fund  Full model
human capital characteristics
Investment manager characteristics
Specific human capital
Consulting experience .246% .229%
Financial experience -.160 -.089
Business experience .134 111
Investment management exp .070 .043
Diversified portfolio experience by -.493%x %% -.335%
investment mgr
General human capital
Academic experience .068 .065
Entrepreneurial experience .215 222%
Fund characteristics
Captive fund -.345*** -.321%**
Diversification at fund level -.207* -.050
Control variables
UK-based -.044 -.037 -.012 -.028
Scandinavia-based .303** .058 .240** .051
VC fund size .087 .040 .047 .061
Constant 12.065%**x* 17.410%*** 21.122%**x* 17.802%***
Model
F statistic 2.330% 3.518%** 5.579%*** 3.862%***
R2 .103 418 .321 .496
Adjusted R2 .059 .299 .263 .368

Levels of significance: *=.10; **=.05; ***=.01; ****=,001; n=63
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5.6 Conclusions

Using a unique, hand collected dataset, this shadyexamined neglected aspects of VC
behaviour relating to early stage high tech verstur@ what extent do VCs play a role in
their portfolio companies and what determines tiiergénces between VCs in the way
they approach their portfolio companies after itwvent?

From a theoretical perspective, we found two déferdimensions of the VC that could
impact its follow-up behaviour: the human capitathe investment manager responsible
for the portfolio company and the policy adoptedthg fund. Neither human capital
characteristics nor fund characteristics were fawndfluence monitoring behaviour. We
believe the reasons for this to be twofold. Firsipnitoring portfolio companies is
institutionalized into the European VC industry lsutat VCs’ monitoring roles are
standardized in terms of regular procedures tonallee manager to confirm that the
investment is progressing both financially and agienally in accordance with the
business plan and to obtain sufficient informationdentify any failures to meet targets
and to formulate appropriate remedial plans(Mitcle¢lal., 1997; Pruthi et al., 2003).
Second, differences in the typesnadnitoring mechanisms seem to be determined more
by the performance and risk profile of the portiailompanies, and the expected agency
costs (Sapienza et al., 1994; Lerner, 1995). Heasaur sample related to early stage
high tech investments, a high degree of monitoviag expected to be prevalent. Cross-
country studies show considerable commonality ie telative importance of the
different formal (i.e. contractual and informatidénand informal (relationaljnonitoring
mechanisms that are used as VCs follow professional nornmtboalgh there are a small
number of differences related to local institutiof@tors in particular countries (Kaplan
and Stromberg, 2001; Mitchell et al., 1997; Pr@hal., 2003; Ray, 1991; Wright et al.,
1999; Farag et al., 2004). These findings emphasiieeimportance of the agency
perspective as a major determining factor in memgpbehaviour.

We found that both human capital characteristiggo@theses H2a and H2b) and fund
characteristics (hypotheses H2c) determine the Vi@i®lvement in value-adding
follow-up activities. Concerning human capital deristics, specific human capital in

terms of consulting and general human capital imseof entrepreneurial experience



were related to value adding activities. Besidpecmlization by the investment manager
with respect to industry focus was found to posijvmpact value-adding involvement.
These findings are consistent with the self-effjcaspects of human capital which
suggest that more experience in performing cenlievant tasks will enable actors to
perform more effectively. The significance of thensulting variable suggests that
investment managers with this experience will bearable to add value to high tech
ventures by both identifying markets and helpingtuees achieve competitive advantage
in those markets. General human capital relatingriimepreneurial experience may be
important as the self-efficacy gained from unddrtgkprevious entrepreneurial ventures
may help new venture entrepreneurs to negotiatehtindles involved in successfully
commercializing their ventures. Further, we fouhdttthe degree of diversification at
investment management level has a negative impadhwolvement in value adding
activities. This is expected since it is difficéitr investment managers to keep track of
strategic information and build a network in diffat sectors and industries.

Concerning fund characteristics, we found a difieeebetween captive funds and others
(H2c). Investment managers at captive funds wess l@volved in value-adding
managers to develop activities. This is especsligprising for public funds since they
typically invest in seed stage ventures with high and uncertainty, incomplete teams
of entrepreneurs, and far from market-ready tedgylSince these portfolio companies
need a lot of coaching, one would expect high aldéing involvement by the VC. It
may be that, as public funds invest relatively $raalounts of money in a large number
of companies in very different technologies, theiversification may not allow
investment managers to develop skills or a compheang network. In addition, these
funds tend to be smaller in size and smaller inatm®unt of management fee they can
spend. This can result in the attraction of investtnmanagers with less experience and a
smaller team of investment managers for a largel mwore diversified portfolio of
companies?

10 Additional tests on our sample show that public fundssaraller (average capital managed 83.8 million
Euro compared to 297.8 million Euro for non-publicdandifference significant at P<.10), construct
diversified portfolios and have less investment managersgotor managed (.80 compared to 3.09 for
non-public funds; difference significant at P<.01), #mat investment managers at public funds manage
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5.7 Policy and management implications

The findings have interesting implications for istreent managers, entrepreneurs and
policy makers.

Our study shows that the degree to which a deabisitored and the kind of monitoring
activities performed do not differ between earlsiggt, high tech VCs or between their
investment managers, on average (Hypothesis H13.mbans that agency theory based
“monitoring” as such does not lead to differenaepeérformance between VC funds. In
contrast, early stage high tech VC funds tend fi@rintiate their involvement in value-
adding activities (Hypotheses H2-H2d). With respectund characteristics, our results
suggest that specialized, private VC firms typicafivesting in early stage projects tend
to invest most in value adding activities aftervgreh contrast, public funds that invest in
earlier stages spend less effort in value addintyiges. This is surprising since one
would expect an even larger involvement in theskegatages.

Even within funds, our findings provide more finexmed analysis than previous
research with respect to human capital (Lockedd.e2002) by indicating that investment
managers as individuals differ in the way they dedh the portfolio companies they
manage. Investment managers with human capitdimgléo a consulting background
tend to be most intensively involved in following their deals from a value-adding point
of view. Besides, if they specialize in a limitedmber of sectors, they are more
involved in value-adding activities. Additionallyinvestment managers with a
background as entrepreneurs tend to be more indolith value-adding activities. This
implies that the investment manager’'s prior expee determines to a large extent
his/her management style once he/she enters iat&/€hworld*. This observation has
important implications for the recruitment policy/ 6C companies and is an interesting
signal to entrepreneurs who look for “smart” money.

If an entrepreneurial team is confident that it sloet require advice or detailed value

adding assistance from a VC investor, it may seeket funded by a public or captive

more investments at a time than their non-public counter@#0 investments per investment manager
compared to 4.09 for non-public funds; difference sigaift at P<.05)

M Interaction terms involving consulting and investmeahagement experience were tested and found to
be not significantly positive. Interaction terms involviitgancial and investment management experience
were also found to be not significantly positive.
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fund. Alternatively, where it does need advicandy better to seek investment with an
independent, specialist VC firm.

Our results also have important policy implicasofsovernment attempts to bridge the
equity gap for high tech start-ups and academic-spts in particular have involved the
setting up public-private partnership funds. Thegie partners in these funds are usually
captive private equity arms of large financial inigions who are often asked to manage
the fund. These financial institutions have theclslaapacity to invest in government
relations and the geographical coverage to sefftgreht public/private partnerships in a
particular country. The drawback, as our evidertuans, is that these funds typically
engage less in value adding activities.

This study points to several interesting questi@orsfuture research. An interesting
extension would be to interview more than one itmesit manager per fund in order to
determine whether the importance of fund charasttesi still hold when looking at the
entire group of investment individuals involvedairvVC fund. It would also be interesting
to investigate whether involvement in value-addagjivities has a positive impact on
portfolio company growth. This would then contrieub the recent debate of whether
venture capital is an art of building winners ockpng them (Baum and Silverman,
2004). Finally, linking involvement in monitoringctvities to performance of the
portfolio companies followed up by the investmerarager could shed light on our view

that the degree of monitoring will be linked to fiolio company performance.
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6 The effect of venture capitalists on the early stage

growth of high tech ventures

6.1 Introduction

Understanding the growth of high tech ventures ihaseasingly become an important
area for research due to the contribution theséuves are expected to make in terms of
employment and technological and economic developni®torey and Tether, 1998;
Rothwell and Zegveld, 1982; Freeman, 1983; Oakegl.ei988; Keeble, 1989; Murray,
1996). Despite the romantic belief among practéisnand policy makers that many of
these high tech start-ups are potential gazeltasral scientific studies (Autio and Yli-
Renko, 1998; Mustar, 1997) indicate that most higgh start-upglo not grow at all.
Still, some more recent studies indicate that thogh tech start-ups that succeed in
attracting venture capital tend to outperform thtbed do not in terms of time to market
(Hellman and Puri, 2000), innovative activity (Kam and Lerner, 2000) and
employment/revenue growth (Heirman and Clarysse5P®ut even for this category of
firms, evidence seems to be mixed. Schoonhoveh €1290) show that US high tech
start-ups that receive venture capital are eversavperforming than those that do not
and that they need more time to ship their firstdpict for revenues. A finding which is
attributed by the authors to the slack that isréseilt of a more comfortable cash position
that most VC backed start-ups have. Ruhnka efl@82) indicate that some of the VC’s
portfolio companies are what they call “living dsad

Most of the aforementioned studies treat the pmseai venture capital as a dummy
variable. This means that each VC is assumed te Ha same selection capacity and
competence to play a post-investment role (Davikd.e2003; Hellmann and Puri, 2000;
Baum and Silverman, 2004). However, the ventureitalafiterature shows a very
different story. In fact, the venture capital inttysis a rather fragment industry with
different approaches in selection and follow-up d&ebur (Muzyka et al., 1996;
MacMillan et al., 1985; 1987; Sapienza et al., J994is is also shown in chapter 4 and
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5). Heirman and Clarysse (2005) suggest that thegét be a link between theamount
of capital that a high tech start-up is able teseaand its later on performance. In short,
they argue that start-ups which are not able tactbetween 2 and 3 mio VC within 18
months after founding do grow significantly lesaritthose start-ups which do not look
for external capital at all. This finding suggestat some VCs systematically choose to
invest in so-called living deads, which they aréadae to grow after investment either.

The confusion about the role of VCs in growing camigs can be partially related to the
relatively simplistic view the aforementioned seslhave on the role of VCs. Despite the
large heterogeneity in the VC industry with resgecselection and follow-up behaviour
and despite the large differences between VC fumdsrms of size, focus, shareholder
structure and age, they are considered to be a dwmeous group of firms. A better
understanding is needed about how differences leetW€s funds, both with respect to
their characteristics and in terms of selection fotidw up behaviour lead to selecting

the highest growth potentials and realizing thesptal.

We investigate the relation between VC involvemant portfolio company growth
using a unique dataset of European VCs and 99 aif ffortfolio companies across
Europe.

This chapter is structured as follows. First, weline the theoretical background. We
examine the determinants that are expected totteggowth. Further we analyse their
relation with the venture capital industry. Second, develop a hypothetical framework
about how VCs might have an effect on their poidfabmpanies. Third, we discuss the
methodology used to draw a representative sampkCsfand to collect the data both for
the VCs and their portfolio companies. Fourth, welgse and discuss the results.
Finally, the chapter ends with a concluding section
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6.2 Theoretical background: explaining new venture growth

In this section we summarize the theoretical exgians that have been given to explain
growth. Within the strategic management literatwe,analyse the resource based view,
which has mainly focused on internal firm factdrattmight explain growth. Second, we
analyse the Porterian or market view which has Ipaincused on external market
conditions that explain growth. Finally, we summarthe neo-classic economic view on

growth.

6.2.1 The Resource based view

The analysis of firm-specific factors that leadgitowth goes back to Penrose’s (1959)
ground-breaking work. She highlighted the imporeaon managerial resources to firm
expansion. In particular, she emphasized that k &icmanagerial resources causes
problems that are a constraint for further growtle- the so-called Penrose effect.
Wernerfelt (1984) redirected the attention towaRknrose’s original resource based
explanation of firm growth. To the original theotye added the imperfect working of
markets as a critical element in explaining howoueses generate competitive
advantage. Resources are only valuable if thegiffieult to trade or imitate on the spot
market. His seminal article was the start of aastreof research which is called the
Resource Based View. Researchers in this streane dhgit success is depending on the
characteristics of the firm’s resource bundle (&atney, 1991). They recognize that a
firm’s initial resources are an important antecédém current capabilities and
opportunities. These researchers have studied thgdimensional construct that firm
resources represent, and have studied differerdcesmf a firm’s resource base. Its
human resources include the founding team andpetieur (e.g. Utterback et al., 1988;
Shane and Stuart, 2002); its technical resourcesngpass its product and technology
(Utterback et al., 1988; Roberts, 1991), its orgatibnal resources (Wernerfelt, 1984;
Teece et al., 1997) and financial resources (Hellmand Puri, 2000). Human capital,
financial capital, organisational resources andinetogy are all instrumental in the
development of an initial resource base and aresidered key to the survival and

success of new ventures (Roberts, 1991).
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Previous research on high tech new ventures irstitgam of the resource-based view
shows that firms that start with market ready patslisignificantly outperform those that
begin as consultants or R&D contractors (Robef@911 Delapierre et al., 1998). Hence,
technical resources at start-up do matter in teomgpotential growth path. Roberts’
finding is further elaborated by Mc Cann (1991) &ee et al. (2001), who highlight the
importance of technological protection through pttdo create value in high tech new
ventures. Their argument is that the future of somidese new ventures does not lie in
the commercialisation of a product and the relagadisation of organic growth. Instead,
value is created through building up a patent pbatfwhich then can lead to a trade sale.
They indicate that intellectual property rightsoall new ventures to commercialize the
toils of their new product development efforts, zeeimarket opportunities, and

differentiate themselves from incumbents.

Besides the technology/product characteristicchefriew venture, firm-specific human
capital has been thoroughly examined. Welbourne Aandrews (1996) indicate that
firm-specific human capital in new firms is embatlia the management know-how and
experience of the founding team. Also on the erogirside, several researchers report
that the entrepreneur’s skills and experience asatipely related to new firm success
(Roberts, 1991; Cooper et al., 1994). Hellman amd F2000; 2002) highlight the
importance of obtaining sufficient executive tureovin order to increase

professionalization within new ventures and to eeagrowth.

Finally, financial resources have been suggested a&sy to overcome the liability of
newness in small firms and hence realise successpge et al., 1994; Hellman and Puri,
2000). Insufficient financial resources are ofteted as a primary reason why new
ventures fail (Lee et al., 2001). Most researclt tighlight the financial dimension
emphasize théack of resources as a critical inhibitor of not reialgsgrowth. Lee et al.
(2001) are among the first to indicate that therapositive relation between the amount
of financial resources which technological stars-upave and their performance,
measured by sales growth. These findings are & \Wwith the VC literature, which

describe two roles fulfilled by venture capitaliskgt turn money into ‘smart-money’.
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First, VCs are trained to select the high growtheptals (Tyebjee and Bruno, 1984;
MacMillan et al., 1985, 1987; Hall and Hofer, 1993jed et al., 1994; Zacharakis and
Meyer, 1995) and second, they play an active roleenlizing this growth potential

(Sapienza et al., 1995; Van den Berghe and Le2@@d ; Schefczyk and Gerpott, 2001).

6.2.2 The market view

During the past decade, the resource based frarkehas been the most popular
conceptual model to study sources of competitiveaathge and, related, company
growth. However in the seventies and eighties,Bhm-type Porterian framework was
the dominant model to study. Both theories findirth@ots in the fifties with

respectively Bain (1962) as a pioneer of the Paneframework (Porter, 1980) and
Penrose (1959) pioneering the resource based thieotlye seventies and eighties, most
attention was given to the Porterian hypothesid 8teuctural industry conditions

determine performance differences between firms.

In line with this tradition, industrial organisaticscholars have analysed the impact of
first mover advantages, innovative activity and kearopportunities on growth (for
reviews, see Kamien and Schwartz, 1982; Cohen a&awth]. 1988; Acs and Audretsch,
1990). This stream converges on the idea thasfgrow fastest in markets where there
is relatively little competition. At the theoreticsite, Jovanovich (1982) developed a
model, which predicts that, if price is constaneotme and if incumbents choose to
produce less on average in the next period duggeoted decreases in efficiency, then
increases in demand should be met by new entridrgsg two conditions are very likely
to be met if no technological breakthroughs takacelwhich affect both expected
efficiency and price and if the industry is not jgab to ever increasing returns to scale).
In the particular case of ever increasing retuonscile (or natural monopolies), Baumol
et al.’'s (1983) contestable market theory mightapplied. Consistent with Jovanovich
(1982), this theory predicts that large increasedemand are likely to be met by new
entrants in the industry which occupy (temporaritpntestable niches. The argument
was taken over and further developed by managemeatdtitioners such as Moore

(1991), who argued that focusing on a specific masegment or niche market is critical
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to market and sell new high tech products and athaé once the potential of the
product/technology is demonstrated in a smallerketasegment, the firm can use these

first customers as a reference to go after latgegder market experience.

6.2.3 The economic view

Studies of growth in economics have a long histatyleast going back to Kapteyn's
(1903) statements that growth is proportional #® sind the factor of proportionality is
random. In 1931, Gibrat argued that the size thstion of firms should be lognormal
because of Kapteyn’'s growth process, better knownGérat's law. An extensive
literature has tested Gibrat's law with mixed s@gscésee Hannan and Ranger-Moore
(1990) for an overview). As argued by Evans (198Wdies based on data for the late
1940s and 1950s typically find a positive relatlipsbetween size and growth (in other
words, large organizations grow more than smalspnghile studies based on data after
the sixties typically show a negative relationshgtween size and growth. The main
conclusion from this stream might be that thenerabably no relation between founding

size and growth to be hypothesized.

In this chapter, we analyse how venture capitaligisrvene in the growth function of
individual companies. Can we, based upon the thieatensights as formulated above,
explain differences in the growth of portfolio coamies based upon the different
selection criteria which VCs use and the differeokes they play? And, do fund
characteristics play a role in this?

In the next section we develop a hypothetical fraork which links the selection
behaviour and follow up intensity of VC funds t@ throwth of their portfolio companies,
using the aforementioned theories as a guidance.

6.3 Model development

In this section we develop our model about howedéhces in VC selection and follow-

up behaviour may affect investee growth.
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6.3.1 Measuring growth

In this research, we focus on one specific growtasnre, namely employee growth.
Delmar et al. (2003) argue that there is no best sfameasuring high tech venture
growth. Several scholars argue that traditionabanting-based indicators of profitability
are inappropriate for early stage RBSUs (e.g. ltesd.£2001). Delmar et al. (2003) for
instance indicate that assets and employment willvgbefore any sales will occur.
Therefore, resource-based view scholars value gmaot and assets based measures as
a highly suitable indicator of firm growth (Penrpg59; Kogut and Zander, 1992).
Researchers studying the liability of newness hamphasized the importance for early
stage high tech companies of reaching critical ragssoon as possible in order to bridge
this liability (Oakey, 1995; Storey and Tether, 8R9Besides, policy makers are
especially interested in identifying firms that tdloute most to job creation. The focus
on employee growth makes this research particulatresting to VCs as researchers
have provided evidence on a positive associatiawden employee growth and value

creation over successive rounds of financing (Rewilal., 2003).

6.3.2 Selection behaviour and employee growth

The venture capital literature gives a number dfdations why venture capital might be
a resource which addresses the market failure gajescribed by Wernerfelt (1984) and
becomes thus a competitive advantage. Amit etlaRg) state that VCs exactly emerge
because they develop specialized abilities in saand monitoring entrepreneurial
projects, which decrease the chance of encountadngrse selection and moral hazard
problems caused by information asymmetries. Histore making an investment, VCs
carefully scrutinize the founders and their bussnesncepts (Fried and Hisrich, 1994).
Besides, VCs are expected to select those starthgishave potential to obtain high
growth and a management pursuing high growth (Zaéieand Meyer, 1998; 2000).
Thus, if a company succeeds in getting VC-moneg,ithalso an indication of its growth
potential, which might be difficult to observe fraime outside. Previous research on the
impact of VCs on the performance of firms usuatlgk this point of departure, but did
not come to a consensus (Schoonhoven et al. 1980n&h and Puri, 2000). This might

be because VC involvement was introduced as a dumaniable, overlooking the
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differences between VC funds. In line with this,itfen and Clarysse (2005) find that
there is a minimum critical amount of VC moneyranfineeds to be able to collect before

a positive relation with growth is found.

Because investment managers do not have a fuligpgeaent view on the incentives and
competencies of the agents they invest in (Cyedlt March, 1963; Newell and Simon,
1972; Simon 1955), they will use proxies to basartinvestment decision on. These
proxies have been described as selection critertha venture capital literature. In the
VC practice, these selection criteria have beeht bpithrough experiential learning, not
through any theoretical guidance. However, one darpect that those VCs which
invest in those deals using selection criteria Whice similar to the ones that have been
found in the theoretical literature as determinafitgrowth will also be able to attract the
companies with the highest growth potential.

First, a number of studies show that some VCs esipbahe human capital or the
entrepreneurial team as an important decision falyebjee and Bruno, 1984;
MacMillan et al., 1985; 1987). Human capital inadsdhe perceived management ability.
This is usually measured by proxies such as the agement experience and
perseverance of the entrepreneur, the contacthbanhvestment managers has with the
entrepreneur (Shepherd and Zacharakis, 1998) ard hbterogeneity of the
entrepreneurial team (Shepherd and Zacharakis, ;1998bjee and Bruno, 1984;
MacMillan et al., 1985; 1987; Keeley and Roure, 998\mong a group of European
early stage high tech investors, we identified @ugrof investors which were called the
people investors that were mainly building theivastment decision on the team
characteristics and the characteristics of the @@cepreneur (see chapter 4). A second
group of VCs emphasize the product/market envirarinre which the venture starts up
as one of the major decision factors. This envireninincludes the characteristics of the
market/industry, environmental threats to the bessn the level of competition and the
degree of product differentiation (Hisrich and Jamkz, 1990; Tyebjee and Bruno,
1984; Meyer et al., 1993; Hutt and Thomas, 198HrKd 987; Muzyka et al., 1996). A
third group, which was identified in chapter 4 amdich seems to be specific to early
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stage high tech VCs, is the group of technologyesters. These investors put the
uniqueness and protectability of the technologyamnof their list of selection criteria.

In what follows, we build hypotheses on the linkvibeen selection behaviour of VCs and

employee growth of their portfolio companies.

6.32.1 Human capital

Theoretical backing for the hypotheses on the lmkween human capital selection
criteria and portfolio company growth is found Iretresource-based viest the firm.

Researchers in the resource-based view of the rigort that the entrepreneur’s skills
and experience are positively related to new fitocess (Roberts, 1991; Cooper et al.,
1994). Heirman and Clarysse (2005) found that tbewmercial experience of the
founding team highly contributed to company perfante, and research by Gorman and
Sahlman (1989) has shown that weak operating b&sisenior management is a
dominant cause of failure.

Human capital investors mainly look at two factorerder to make their decision. These
are 1) the entrepreneurial team and 2) the lea@meineur. These investors believe that
the experience and network of the team of entrepmenand the leadership potential of
the lead entrepreneur will, above all, affect tlmenpany’s performance. They believe
that changing a team after investment takes tochrtiote and makes them loose market
share to competitors in the meanwhile. The same fmethe lead entrepreneur: these
investors believe that the lead entrepreneur véliable to manage the team. They look
for someone who has the potential of leading a kégh venture, which is an extremely
demanding job due to the uncertain environmentethemtures are confronted with.
Therefore, they look at whether there is a leadepnéneur who has the ability of leading
a team thanks to his leadership skills and abdlftperseverance. This lead entrepreneur
should, apart from his leadership potential anditgbdf perseverance, understand that
changes in the management team may be necessdhareven his own position in the

company may come under pressure as the companggrow
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Therefore, we offer the following hypothesis:

H1: There is a positive relationship between a V@ ghasis on the experience
and completeness of the venture team as a seledatrierion and the growth of

the portfolio company.

Beside a complementary team, the new venture nsayreded a strong entrepreneur who
will, at least during the first years, be able told the team and to manage the company.
This person should understand the challenges thieineewill be facing and be willing to
let the company grow, even if this requires attrachew or other team members, and
even putting his own position in question at tim&esearch has confirmed the
importance of the lead entrepreneur. Murray (1986)nstance stresses in his analysis of
six European case studies of successfully exitedfwe capital-financed NTBFs the

importance of the track records and competenckeofdunders.

Therefore, we offer the following hypothesis:

H2: There will be a positive relationship between\WC emphasis on the lead
entrepreneur’s abilities as a selection criteriomé the growth of the portfolio

company.

6.322 Market

We build our hypotheses on market selection catéased on the theoretical backing
provided by the_Porterian or market vieslaborated above. Below, we elaborate

hypotheses on market growth and niche markets.

There are a number of reasons why some VCs arehattathe most importance to the
expected market growth. First, research confirmg. (€inley et al., 1994) that the firm
workforce growth rate is positively correlated tmwgth of the targeted market. Second,
VCs indicate that they are mainly interested inesting in businesses that target fast
growing markets as these companies will be progidimore interesting exit routes to
them. They argue that it are mainly these portf@ampanies that are likely to be
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successfully exited, either through IPO or trade.da case of a new technology, IPOs
are only likely to be realised if the company tisgpreparing the IPO is playing on a high
growth market. This makes them interesting to badividual and institutional investors,
who are willing to take the perceived higher ristaehed to high tech as long as markets
targeted look more promising than for traditionalsimesses. Beside the exit route
through IPO, also trade sales are more likely toeldized for ventures operating on high
growth markets, as this high growth potential makesn extremely interesting to larger,
established companies that have waited to jumpherbandwagon, and are seizing the
opportunity by buying the company that built anabsshed position in the emerging
market. Therefore, these investors, focusing onketagrowth, believe that companies
targeting high growing markets will grow faster thinose that do not, and will provide
more interesting exit routes to them. This is conéid by Murray’s (1996) research on

successfully exited ventures indicating that theyenall playing on high growth markets.

Therefore, we offer the following hypothesis:

H3: There will be a positive relationship betweerV& emphasis on the expected

market growth as a selection criterion and the gribwof the portfolio company.

Beside this high growth market argument put forwasd VCs emphasizing market

criteria, some VCs stress the fact that the maekegeted is a specific market segment or
a niche market. They believe that this focus isessary in order to sell new high tech
products and argue that once the potential of tbdyzt or technology is demonstrated in
a smaller market segment, the firm can use thesedustomers as a reference to go to
larger, broader markets. This is also found by Mg@d©91). If new ventures target niche
markets they may be able to grow faster, as theg lass competition from established
players. Focusing on niche markets has another ngmlye: as niche markets are
specialised markets with a small number of playeesy ventures may be able to faster
acquire a position in the market, and may not haveompete against large established
companies. At the same time, the fact that theytageting niche markets, which larger
companies find hard to target given their focusneainstream markets and their large
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overhead structure, makes them interesting take-targets to established companies,
and may explain why some VCs emphasis this critedliaring the selection phase.

Therefore, we offer the following hypothesis:

H4: There will be a positive relationship between/& emphasis on niche market

as a selection criterion and the growth of the plmtto company.

6.32.3 Product/technology

In order to build these hypotheses, we built onitiseghts provided in the resource-based

view of the firm, which gives a number of indications &ow protectability of

technology and platform technology can affect comypaerformance.

Companies that have protected technologies andupt®dnay be growing faster than
those that do not. The protection of their techgplgives them a head start compared to
competitors that may find it difficult to put procks on the market that do not violate the
patent. Even though the protection may be limitedime, it gives the company that
owns it the chance of expanding its market shadegaowing faster than its competitors.
It gives companies the opportunity to diversifylwiespect to commercialisation paths,
allowing them to grow faster, and to differentiateemselves. Venture capitalists
interviewed, that were emphasizing this protectiamdicated another reason why
protection of technology is important: it allows moake changes to the team that are
necessary in order to increase professionalisatisithout loosing knowledge to
competitors (which may for instance occur if teanemmber take the company’s
knowledge with them when leaving the company). Botbanture capital and
entrepreneurship emphasize the importance of hauoigctable technologies: Lee et al.
(2001) found the protectability of the technolodgiganovation to positively impact
company growth. In venture capital literature, Maltanh et al. (1987) indicated that VCs
link lack of protection for the product to unsucsfes ventures. Murray et al. (1996)
indicate that for each of the six successfully exkiventures studied, patent protection

was important.
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Therefore, we offer the following hypothesis:

H5: There will be a positive relationship between C emphasis on the
protectability of the technology as a selectionteria and the growth of the

portfolio company.

Interviews indicate that European VCs have shiftagr the previous years from

investing in platform technologies to non-platfotethnologies. Platform technologies
are broad technologies with lots of different apgiions. VCs indicated that platform
technologies have both advantages and disadvantdifesadvantage is that there are
multiple possibilities if one application fails tbve up to the expectations. The
disadvantage, which was found by some VCs to benmoportant than this advantage, is
that there is no real focus during development emdmercialisation. Small high tech
ventures only have limited resources and in casa pfatform technology approach,
resources are split over several projects, cauaihgnger period before technological
finalisation and commercialisation. The risk of tfidam technologies may be that
entrepreneurs keep on developing several appliatiovithout really coming to

commercialisation of any of them. Researchers {(dwgray, 1996) indicate that a danger
with new technologically sophisticated products thet their inventors never stop
improving them, which is often described as theegreneurs being in love with the
elegance and novelty of the technology itself nathan its ability to make money. This
may be extremely problematic in case of a platfdaohnology that involves the

development of different applications.

Therefore, we offer the following hypothesis:

H6: There will be a negative relationship betweenVa&C emphasis on the platform

technology as a selection criteria and the growthtlee portfolio company
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6.3.3 Follow-up behaviour and employee growth

We again find theoretical backing in the resourasell viewof the firm, indicating that

venture capital is smart money provided to the camgpVCs play an active role in their
portfolio companies and are involved in monitorargl value-adding activities (Sapienza
et al., 1996; Fried et al., 1998; Hellman and P20Q0; Schefczyk and Gerpott, 2001,
Gompers, 1995; MacMillan et al., 1989). The ratlerfar the active role with respect to
monitoring lies in information asymmetries betw&&D and entrepreneur that might give
rise to agency conflicts that drive VCs to monitbeir portfolio companies. Agency
theory suggests that equity finance provides erdgresurs with incentives to engage in
activities from which they benefit disproportiongtéGompers, 1995). Another reason
for this post-investment involvement lies in theidfeby VCs that they can add value to
the ventures invested in and thus improve outcarhéseir investments (Sapienza, 1992,
1996; Fried et al.,, 1998; Hellman and Puri, 200@heSczyk and Gerpott, 2001).
Sapienza (1992) and Sapienza and Timmons (198%cteet positive correlations
between VC management support intensities and ghorticompany performance.
Schefczyk (2001) found intensifying co-operatiotween VCs and portfolio companies
to coincide with above average success of portfmimpanies.

There are a number of indications of how intensityollow-up behaviour could link to
portfolio company growth. First, venture capitaidhave the same objective when
following up on portfolio companies from a monitayi or from a value-adding point of
view: making sure that the value of the ventureaases, either by making sure that the
entrepreneurs does not take actions that decreasminpany’s value (monitoring) or by
taking actions that are expected to contributectimapany’s value (value-adding). In this
reasoning, the intensity of follow-up behaviouresgpected to positively correlate to
portfolio company growth.

Therefore, we offer the following hypothesis:

H7: There will be a positive relationship betweenV&'’s intensity of follow-up

behaviour and the growth of the portfolio company.
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6.4 Methodology

In order to test these hypotheses, we neededdmmiation on the VC fund that invested
in the portfolio company, the investment manageoived in selection and follow-up,
and the timing of the investment, 2) informationtbe starting resource configurations of
the portfolio companies that were shown by otheseaechers to influence company
growth, and to act as a buffer against liabilitésrewness and smallness (Cooper et al.,
1994), and the financial resources obtained over tbmpanies lifetime and 3)

information on employee growth of portfolio compasi

6.4.1 VC level information

Again, we use the sample of 68 European VCs, desttin 3.2 as a starting point.

In order to get insight into the selection behaviolithese VCs, a conjoint methodology
was used. We refer to chapter 4 for further infdiamaon the methodology used. In
short, we presented the VCs in our sample with mbar of fictive business cases that
differed on attributes that were based on four necaitegories of selection criteria: team,
market, product and finance. In total, twelve dif@ attributes were included: team,
entrepreneur, contact with the entrepreneur, umigse of the product, protection of the
product, market acceptance, platform technologgation, size and growth of the
targeted market, time to break-even and returnngastment. In line with the conjoint
analysis philosophy, and consistent with Muzykaakt(1996), potential events were
matched to the different attributes (see TableM)iractional factorial design using
Addelman’s basic plans (Addelman, 1962) for desigran orthogonal main effects plan
was chosen, resulting in 27 business proposalsvieaed presented to the respondents

(investment managers).

These 27 proposals were printed on ‘cards’ usedhgluihe interviews. Investment
managers were asked to judge the proposals oneapéint Likert scale (1= bad
investment opportunity, | would certainly not inyeS= major investment opportunity,
large chance of investing). From these scorespaurgnalysis derived utility scores for
each attribute, indicating how important each cttaristic is to the respondent’s overall

preference of a product. Descriptives on the ytfitores used are provided in Table 20.
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With respect to follow-up behaviour, investment igers were asked to estimate the
average number of days spent per month per partihmpany. We will use this
estimation as a measure for the intensity of follgnbehaviour by the VC.

During the interviews also information about the ¥@d characteristics, such as capital
managed, fund age, geographical investment scepeas collected.

6.4.2 Portfolio company level information

Mid 2004, all of the interviewed investment manageere asked to provide us with a
list of portfolio companies. We asked them onlyiriolude those companies for which
they had been involved in the selection phase tlaadwere currently being followed up

by them. We received responses from 37 of the &f\viewed VCs.

This resulted in a database of 172 high tech fitlmas had been financed by 5 Dutch, 4
British, 5 German, 4 French, 7 Belgian, 7 Swedisth 4 Finnish VC funds. Those firms

that had only been in the VC’s portfolio since 20@3later were excluded from the

analysis, resulting in a database of 140 firms.

Information on the starting resource configuratiasfsthe portfolio companies was

collected during telephone interviews during theosel half of 2004. 107 founders of
portfolio companies were interviewed concerning #tarting configurations (such as
founding team, commercial experience of the fousidéne activities of the company and

the evolution of the company’s financial resourcesr its lifetime.

6.4.3 Employee growth information

In order to collect information on portfolio compagrowth, we relied in first instance on
a European database of annual accounts of compaaiksd Amadeus. The Amadeus’
data were supplemented by information retrievednfroational databases, including
Fame (UK), Belfirst (Belgium), REACH (The Netherttss) and Hoppenstedt
Firmendatenbank (Germany). Data was checked anplesupnted with data obtained
during telephone interviews with the founders.

This resulted in a unique dataset of 99 firms fdnoh both annual account, starting
resource information, and information on the VCesting were available. These 99

firms had received financing from 32 different Bpean VCs. 5 companies were based in
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the Netherlands, 14 in the UK, 11 in Germany, Brance, 25 in Belgium, 19 in Sweden,
12 in Finland, and 5 in other European countrigsdl or the US.

To judge whether the final subsample (32 VCs) usdtis study could be used to make
inferences about the whole sample (68 VCs), t tstschi-square tests were performed
on all VC variables, being variables on selecti@mhaviour, follow-up behaviour, and
fund characteristics. Differences were insignificéor selection behaviour and fund
characteristics (such as fund size). With respectoliow-up behaviour however, the
subsample showed a higher involvement than theinémgaV/Cs, which we will take into
account during the analyses.

In order to study the effect of VC behaviour and ®taracteristics on company growth,

we used OLS regression analysis. The variablesingbis analysis are explained below.

6.5 Variables

6.5.1 Dependent variable: portfolio company employee growth
Information from annual accounts was transformegedarly absolute post-investment
growth measures. The growth measure studied incthegpter is yearly absolute post-
investment employee growth, calculated as

(FTE, - FTE,,)/(t-i -1)
Where FTE, is the number of employees at the end of thealaailable year (t) (2002 or
2003) and FTE_, is the number of employees at the end of the yasir before

investment (i-1) by the VC. Given that the comparséudied had received investment
during their early stage of development and thatttmeframe between investment and
the last available FTE measure is relatively sfamtaverage 3 years), the growth studied
here should not be confused with sustainable groltiwever, researchers indicate the
importance for high tech ventures to obtain thisyegrowth in order to bridge the

liability of newness and smallness, and in ordeslitain sustainable growth.
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6.5.2 Independent variables: selection behaviour

The utility scores, derived from the conjoint arsadydescribed above for team, market
and product/technology characteristics were usetheasures with respect to selection

behaviour.

6.5.3 Independent variable: follow-up behaviour

We use the average days spent per month per portfompany as a measure for the
intensity of follow-up behaviour by the VC. The adiwage of taking an average measure
is that it relates to the overall degree of invatemt by the VC, while involvement
measures by portfolio company may be biased byifspevents, and be highly biased

by the interview moment.
6.5.4 Independent variables: controls

6.5.4.1 Total capital raised

We control for the total capital that was raisedtuy portfolio company over its lifetime,
given that the resource-based view of the firm wers finance to be a resource
enhancing company growth. Lee et al. (2001) fouredtotal amount of capital invested

to be positively associated with company growth.

6.5.4.2 Founding conditions

First, we control for the commercial experiencettd founding team, measured by the
number of founders that had commercial experiemceghe sector of the portfolio
company upon foundation, which were found by otiesearchers (Cooper et al., 1994;
Murray, 1996) to influence company growth. Secowe, control for the size of the
founding team, measured by the number of foundéett, was found by Feeser and

Willard (1990) and Cooper and Bruno (1977) to imfpamnpany growth.

6.5.4.3 [Inadustry sector

Delmar et al. (2003) indicate that the growth ratemdividual companies are dependent
on the growth rates of the industry. Therefore,ststent with Bollingtoft et al. (2003),
we create two dummy variables, controlling for eeaf the portfolio company. If the
portfolio company is active in biotech the biotedmmy variable takes value 1, O
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otherwise. It the portfolio company is active inlléhe ICT dummy variable takes value
1, O otherwise.

6.544 VC szeand age

We controlled for the size and age of the VCs theésted in the portfolio companies.
The rationale behind this is that younger and/oalan VCs may exhibit differences in
selection behaviour (Engel, 2004) or follow-up bebar (Elango et al., 1995; Engel,
2004). The VC fund size is measured as the amdurdptal managed by the VC fund,
and available for direct investments, in millionr&st Information on VC fund size and
age was obtained from VC websites and checked gldene-to-face interviews with

investment managers.

6,545 VC attributes

Based on the economic view, elaborated above, s@ @ntrolled for the size of the
company at the time of VC investment (calculatedttaes number of FTEs before
investment), the year of the investment since fouménd the timeframe between the
investment year and the year of the last availBRBEE measure.

6.6 Results

6.6.1 Results: Full sample

The correlations and descriptive statistics fovatiables are presented in Table 20.
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Table 20: Descriptive statistics and correlations (full model): growth analysis

Mea S.D. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
n

1. Absolute yearly FTE growth 491 7.07 1

2. Utility of experienced, compl .30 .18 -.19 1

team

3. Utility of lead entrepreneur .49 .35 -.19 .28 1

4. Utility of high growth market .24 .15 .28 .04 -.22 1

5. Utility of niche market .03 17 .15 -.01 -.02 .14 1

6. Utility of protectability .23 31 .35 -.38 -.32 -.03 .14 1

7. Utility of platform 11 .15 -.42 .08 -.14 -.25 -.10 .18 1

8. Average time spent (days 3.99 4.26 -.10 .00 12 .08 .54 .00 .08 1

per month)

9. Log VC Fund size 4.07 173 .64 -.02 -.14 .16 -.12 .19 -.58 -.43 1

10. Log VC Fund age 1.88 .89 .50 -.05 -.04 .04 .06 .36 -.15 -.02 .39 1

11. Size of the founding team 3.03 1.49 .16 -.20 -.20 .07 .00 .26 -.09 -.08 .15 -.04 1

(number of found)

12. Commercial experience 1.26 1.18 .24 -.06 -.19 12 .16 .04 -.13 .04 .19 .12 .26 1

founding team (number of

founders)

13. Amount of capital raised 13.7 24.8 .48 -.17 -.18 .09 .03 .28 -.26 .07 .37 44 .17 11 1

(million of Euros) 9 8

14. Pre-investment size 10.0 14.2 31 -.11 -.24 .12 -.11 -.03 -.25 -.05 43 .08 .07 .13 .35 1

(number of FTEs) 0 0

15. Investment = Xth year 3.34 288 -.06 12 .06 -.01 -.08 -.14 -11 -.07 .04 .03 -.33 -.09 .00 .30 1

after founding

16. Timeframe between 292 1.77 .20 -.02 -.14 .28 .08 .05 -.09 .16 .10 .36 .21 .28 .09 -.10 -.17 1

investment and now (number

of years)

Pearson correlations for continuous variables; * correlations < or > .25 are significant at P<.05



Correlations were found to be significantly pogtibetween the dependent variable
(absolute yearly FTE growth) and the utility of hhigrowth markets in the screening
process. Other factors that correlated signifigapibsitive to the dependent variable
were: fund size and fund age, the amount of capiakd by the venture and the size of
the company before investment by the VC. One fast@s found to correlate

significantly negative to FTE growth: the utilitytached to platform technologies during

the screening process.

Collinearity diagnostics showed that all varianedlation values were below 3.0,
suggesting that multicollinearity was not an isgtiair et al., 1998). We used OLS
regression analysis in order to test the hypothetaisorated earlier. We conducted
several diagnostic tests to ensure the data didiiotite the assumptions of normality,
linearity, and homoscedasticity necessary for Ob@assion estimation. Distribution for
two independent variables, namely fund size and fage were found to be skewed and
these variables were transformed by taking theritgas. Residuals were tested for

independence, normality and constant variancenédessary conditions were met.

The regression results are presented in Table 21.



Table 21: Regression analysis (growth analysis)

Base model Base model + Base model + Full sample Limited sample
selection criteria  follow-up behaviour

Importance of selection criteria
Utility of experienced, compl team -.119 -.122 -.062
Utility of lead entrepreneur .027 .040 -.013
Utility of high growth market .163** .167** 298 **
Utility of niche market 113 .138 .336%*
Utility of protectability .164 .16912 -.018
Utility of platform technology -.049 -.040 .060
Intensity of follow-up behaviour
Average time spent per portfolio cy .099 -.054 -.006
Control variables
Size of the founding team .000 -.040 .011 -.045 -.115
Commercial experience founding team .073 .045 .069 .044 .077
Amount of capital raised .196** .164* .169* .176% .118
Biotech .058 -.02 .072 -.02 -.038
ICT .093 .104 .083 112 .212%*
Pre-investment size .032 .043 .017 .054 -.095
Xth year after founding -.066 -.057 -.056 -.060 .070
Timeframe between investment and now .020 -.018 .004 -.008 -.095
Log Fund size 452%*** 419%** L512% % %% 397*%%* .307**
Log Fund age .220%* .193** .214%* .191%* -.069
Constant -7.997%** -6.946%** -9.400%*** -6.565%* -.328
Model
F statistic 10.200***x* 8.24 Q% *** 9.494%*** 7.700%*** 3.051%%**
R2 .54 .62 .54 .62 42
Adjusted R2 .48 .54 .49 .54 .28

Levels of significance: *=.10; **=.05; ***=.,01; ****=,001; n=99 (91 for limited sample)

12 The utility of protectability was significant (.16vel) in the fixed effects model that was rurider to correct for independency between obsensbf the
same VC
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6.6.1.1 Theimportance of market focus during the selection process

The full model had significantly positive coeffiaiis for the emphasis that VCs put on
the growth potential of the targeted market dutiing selection process, the amount of

capital raised, fund size and fund age.

Therefore, we conclude thato support was found forH1: the experience and
complementarity of the team was not found to sigaiftly affect growth of portfolio
companiesNo support was found forH2: VCs that emphasize potential of the lead
entrepreneur during the selection process do mat te have faster growing portfolio
companies. Focusing during the investment decigionthe human capital factors
therefore was not found to lead to having portf@anpanies that are attaining higher
growth, despite the emphasis that was put by reseossed view scholars on these
human capital factors. The reason for this maynlithe fact that companies that start off
with complementary teams and strong human captabfs may be to static. It may a
good thing to have team changes now and then, iedigen the early stage of a venture
where there are different milestones to be takan riquire different skills. There is no
use of having a high level business developer enabmpany at the moment that the
technology is still in a development phase. The mamy may be doing fine with the
founder/inventor as a CEO during this phase, but need another CEO profile at the
time of commercialisation. Therefore, team changes not necessarily bad for the
company and sticking to the original founding telgcause it is complementary may be
paralysing the company. Also Hellman and Puri (3G60nd that executive turnover in a
company is necessary for new ventures, leads tigrehdegree of professionalisation

and connected to it company growth.

We findsupport for H3: VCs that emphasize the growth potential of tgdted market
in the business proposal, have faster growing caimpan their portfolioNo support
was found forH4: VCs that prefer to invest in niche markets do have portfolio

companies that exhibit higher growth.
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No support was found forH5 and H6: emphasis during the selection process on the
protectability of the technology and on platforncheologies does not seem to have an
impact on portfolio company growth.

No support was found forH7: no clear relationship between the intensity dlfofe-up
behaviour by the VC and company employee growth fwasd. This is consistent with
the findings of Macmillan et al. (1989) who fourt there was no significant difference
in operating business performance between diffdemis of involvement (identified as
limited, moderate and high). There may be severpla@ations for this. First, we only
studied companies that were still in the VC’'s paitf. It may be that it takes longer
before impact of VC’s involvement becomes visildejt may even take until exit before
results of efforts put into follow-up of portfolicompanies become clear, with VC that
have been more involved with their portfolio comieanhaving larger chances of
realizing the appropriate exit for the company.ddek; it may be that the involvement
level of the VC increases in case portfolio comparare doing worse, consistent with
Fredriksen et al. (1997), finding that VCs areefighters’ that allocate their scarce time
to portfolio companies with problems. In this casés employee growth that is likely to
impact the involvement level, and not vise-versaaly, as mentioned eatrlier, the group
of VCs in our sample showed above average involwenmetheir portfolio companies,
which may be the reason for no significant resulith respect to follow-up coming

through.

This seems to suggest that it are only those V@spght emphasis during the screening
process on the growth potential of the targetedkataare selecting the best deals with
the largest growth potential. Other factors, sushiihe emphasis put on other screening
criteria, or the time spent during the follow-upapk do not seem to have explanatory

power for growth of portfolio companies.

However, further analysis of the results shows, tiderestingly, the control variables
that linked to the VC'’s fund size and age were ificantly positive, just as the amount
of capital that the company had raised over ittitiie. This finding called for further

analysis.
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6.6.1.2 Thelink between VVC fund size and portfolio company growth

There are a number of reasons why larger VCs mag Fester growing companies in

their portfolio.

According to Davila et al. (2003), VC funding everdre important signals about the
qguality of the new venture, diminishing uncertairfr employees, and increasing
credibility, and thus enhancing the likelihood @wnemployees joining the company.
Megginson and Weiss (1991) indicate that the rejmmaof some long-existing VC

companies is second to none, and their presentieeicapital structure sends a strong
positive signal to other investors and stakehold&tsiart et al. (1999) found that
privately held biotech firms with, amongst othenganizational equity investors went to
IPO faster and earned greater valuations at IP@ finas that lack such connections.
The extent to which there is an effect of reputatitay be determined by the size of the
VC fund. Smaller and younger VCs may however enbamz or a less pronounced
reputation effect towards company stakeholders,naaig therefore have a smaller impact

on the portfolio company growth.

The signaling or reputation effect is dfiect of attracting large funds in the capital of a
new venture on portfolio company growth. Howevar, this context, it is hard to
distinguish between cause and effect. There magther mechanisms at work than a
signaling effect towards employees only. VC's fuside, age, and connected to it, its
reputation may have a signaling effect to other VTsese VCs can then prefer to
syndicate with this reputated VC, given its finat@apacity and its reputation. Or it may
be that entrepreneurs with high growth potentiaditeess proposals try to get funding
from large VCs first, before stepping to their sieatounterparts. In this case, the fund
size causes having portfolio companies that grow faster: lar§ye€s simply attract the
better (faster growing) deals, which come diretblythem, or are suggested to them by
syndication partners, because of their financigbc#ty and their reputation. In this case,
larger funds get the first choice to pick the dewsith high growth potential, and smaller

funds may be presented deals that were previoustgd down by larger funds.
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Some may argue that smaller funds prefer to invegtrojects that are not expected to
grow exponentially, but that will be break-evensimort term and not be burning huge
amounts of cash. Given their limited funds, they swore dependent on other financiers
in subsequent rounds of financing. In this casalisiunds may avoid subsequent rounds
of financing, during which they may be put in alpas financial position, making the
pricing of equity to the follow-on co-investors patially difficult, and causing dilution
of the initial investment (Murray, 1999). Thereformaller VCs may be inclined to
invest in companies that are less likely to growniimber of employees, in order to
reduce the cash burn from salary costs. Our reshtigv that this is not likely, and that,
after taking into account the selection focus ofsy@maller VCs tend to have slower
growing companies in portfolio. Research by Gomg@e96) indeed shows that young
and thus, small, VCs have incentives to grandstaedio take actions that signal their
ability to potential investors. These VCs were eveund to bring companies public
earlier than old venture capital firms in orderestablish a reputation and successfully
raise capital for new funds. Therefore, given tpeatvious research found that past
performance influences fundraising ability (Lakdwk et al., 1991; Patel et al., 1991),
small VCs have a large incentive to invest in thos@panies that are likely to grow fast
and can be brought public in an IPO. This is shdwibe the most effective way of
signaling ability or the value of portfolio compasi to potential fund investors,
increasing the chances of raising a new fund wighgiort, predetermined time, and their
chances of surviving as a fund in the longer rumer&fore, also small funds have an
incentive to pick the business proposals with lggbhwth potential from their deal flow.
However, our research shows that they end up witho@folio of slower growing
companies. This finding may have implications foe survival chances of these small

funds.

Further analysis of the sample indicates that la§e funds may indeed be attracting the
better deals. Further examination of the data sHowmat 7 of the 10 top-growing
portfolio companies in our sample had been investdry one VC. This VC is managing
3 billion Euro for direct investments, and was bkshed in 1959. Both its size and age

were found to be an exceptional to our sample. Hearianalysis of the portfolio
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companies of this VC showed that the VC was raledyl investor in these companies
and rarely had a board seat. The investor had allvagn part of large syndicates, often
with the same syndication partners, and often ifirst round. Besides, the portfolio
companies of this VC had raised considerable ansoohfinancing over their lifetime:
they on average had raised 60 million Euro, whilextremely high compared to the
remainder of the sample that had on average réiseitlion Euro. It seemed that this VC
had been picking up high growing deals from thek®rand moreover, often had these
deals presented by other VCs, mainly large fundéi® growth that most of the portfolio
companies of this VC had been making could not @&yattributed to organic growth:
some of them had acquired other companies on teenational market, or had acquired
technologies in other countries. Part of their gfowan therefore be attributed to
acquisitive growth.

Given that this VC was an exception to our sample, excluded its portfolio companies
from further analysis.

Stage 2 of the analysis involved re-estimatingrtteelel on the sample when the cases

had been removed. We report on the results inekesection.

6.6.2 Results: limited sample

The results of the limited sample are presentethinie 21. As in the full model, we find
significant results for the emphasis put on thehhggowth criterion in the business
proposal (H3) and the VC fund size variable. Nogigant coefficients were found for
the amount of capital raised by the companies dedMC fund age variable. The
importance attached by the VC to the fact thattéingeted market is a niche market was
found to be significantly affecting portfolio compagrowth (in a positive way).
Therefore, we conclude that in the limited moded, fimd support for H4. Therefore, we
can conclude that for the limited sample of VCg tbcus on market criteria, such as
market growth and niche markets, affects the growth portfolio companies.
Interestingly, no significant result was obtainegraore for the amount of finance raised
by the company, which was the case in the full rhotleis may indicate that for mega
funds, of which the exceptional VC is one, the sitzéhe market does not matter, as long
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as it is a fast growing one. This is linked to faet that they have deep pockets and can
provide the portfolio company with huge amountscapital, which is the case for the
exceptional VC portfolio companies. This comforgalidash position does not require
these new ventures to focus on a niche market. Toepot need to secure a market
position in a niche market first before expandiogotoader, larger markets, as Moore
(1991) suggested to be the most appropriate gr@ath for new ventures. The large
amounts of finance that the VC provides allow tihofe an acquisitive growth path, and
allow to acquire companies or technology that heenbestablished in the market earlier,

even if this market is a mainstream one.

6.7 Conclusions

Using a unique, hand-collected dataset, we analywed venture capital can impact
portfolio company growth. So far, in entrepreneipstterature, venture capital has been
included as a dummy variable. Venture capital ditere however indicates that VCs
exhibit heterogeneity both in selection and follogvbehaviour. These differences may
explain why entrepreneurship researchers have r@gtano consensus on the role of
venture capital and have found differences in thewth pattern of VC-backed
companies and have even found non VC-backed compdaioutperform VC-backed
ones. Therefore, building on previous researchumieed both selection and follow-up
behaviour of VCs to explain how differences in VE€hhviour may affect portfolio
company growth. Our research shows that both thé&s \¢€lection behaviour and the
VC'’s fund size are explanatory for portfolio comgarowth.

We find that VCs that focus on the potential growtlthe targeted market in the business
plan have portfolio companies that obtain higheswgh. Also VCs that target niche
markets tend to select those portfolio companias ginow faster, unless megafunds are
investing. These megafunds provide large amountdinaince so that the portfolio
company can pursue an acquisitive growth strategg,may target a mainstream market.
We do not find the time that VCs spend during thstpnvestment follow-up phase to
affect portfolio company growth.
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We find the size of the VC investing to be posifyveorrelated to portfolio company
growth. The analysis shows that, besides the pbgsithat a signaling effect occurs,
some other factors are at play.

First, VC firms looking for syndication partners ynéirst approach larger, reputated
funds, and these larger funds may then get the dpportunity to invest in potentially
high growing companies. Second, entrepreneurs high growth business proposals
may first approach larger funds, causing smallad$futo get business proposals that were
already rejected by these larger funds, and thttingeworse deal flow. This finding
raises questions on the survival chances of smélieds, given that additional fund
raising is only expected to be successful if a iwrable track record, mainly based on

successful IPOs, can be shown.

These research results are interesting to a nuailparties.

First, our results are interesting to policy makewho are worried about increasing
employment rates, and are therefore interestedhdtorfs that can affect employment
growth. These results fit into the plea for inciegsthe financial capacity of European
funds (as suggested by Bottazzi and Da Rin, 20028ged, larger funds seem to have
portfolio companies that are growing faster. It neyvever not be the best strategy to
only increase the financial capacity of funds, iiastance by setting up public/private
partnerships. As Martin et al. (2002) indicate gtar funds invest larger amounts of
money in one portfolio company, and avoid investimgall amounts of money in seed
stages, in contrast to the US. This is also the oasur sample of VC funds, where large
funds are significantly less involved in seed investhan smaller funds (Mann Whitney

U test significant at P<0.001 level). So if polioyeasures only aim at increasing the
financial capacities of funds, this may result menlargement of the equity gap, with
less new ventures being started up. Therefore,cypaiheasures should focus on
increasing the financial capacity of funds, but nwaaile also increase the part of fund
capital dedicated to seed investments, or diminghihe risk incurred from seed

investing, for instance through guarantee mechanisnrisk-sharing mechanisms. The
first is for instance the case with the Europeam@ainity scheme, I-TEC, providing

public funds for the co-financing of existing orwé&/C funds which are prepared to
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devote at least 25% of their funds to early stagestment in technologically innovative
SMEs over the next three years. Also the Europeaastment Fund transformed over
the last years into a major investor in ventureitehunds, without neglecting seed
capital investments (f.i. the seed capital actproyiding finance for recruiting additional

investment managers who specifically focus on seeekting). However, still quite a lot

of initiatives were set up recently in the EU memétates that were mainly focusing on
increasing the financial capacity of funds (suchtesDanish Growth Fund, the French
“Fonds de Promotion pour le Capital Risque”, the kdigional venture capital funds, the

6" Swedish Pension Fund and the Belgian Arkimedeslrun

Second, the results of the current study are istieigg to entrepreneurs as they are
concerned about the growth path of their company, iaterested in the drivers of this

growth.

Third, venture capitalists can learn from the metras behind venture capital and
portfolio company growth, and more specificallyrfradhe impact of their selection and
follow-up processes on company growth. This reseahows that those VCs that invest
in business proposals targeting high growth marketsexpected to have high growth
portfolio companies. Smaller funds should be awdréne impact of investing in slow

growing companies on their survival chances indnger run.

164



6.8 References

Acs Z.J., Audretsch D.B. (1990). Innovation and Brga@ms. Cambridge, MA: MIT
Press.

Addelman S. (1962). Orthogonal Main-Effect Plang fAsymmetrical Factorial
ExperimentsTechnometrics. 4(1): 21-46.

Amit R., Brander J., Zott C. (1998). Why do ventwapital firms exist? Theory and
Canadian evidence. Journal of Business VenturiBg441-466.

Autio E., Yli-Renko H. (1998). New, technology-bdsiérms in small open economies.
An analysis based on the Finnish experieResearch Policy. 26: 973-987.

Bain J.S. (1962). Barriers to New Competition. Ceadde, MA: Harvard University
Press.

Barney J.B. (1991). Firm resources and sustainedpettive advantageJournal of
Management. 17(1): 99-120.

Barron D.N., West E., Hannan M.T. (1994). A TimeGoow and a Time to Die: Growth
and Mortality of Credit Unions in New York City, 19-1990. American Journal of
Sociology. 100(2): 381-421.

Baum J.A.C. and Silverman B.S. (2004). Picking wersnor building them? Alliance,
intellectual and human capital as selection catémiventure financing and performance
of biotechnology start-upgournal of Business Venturing. Vol. 19, iss. 3. p. 411.

Baumol W.J., Panzar J.C., Willig R.D. (1983) Cotdabke Markets: An Uprising in the
Theory of Industry Structure: Replmerican Economic Review. 73(3): 491-497.

Bollingtoft A., Ulhoi J.P., Madsen H., Neergaard {2003). The effect of financial
factors on the performance of new venture compamekigh tech and knowledge-
intensive industries: an empirical study in Denmafkternational Journal of
Management. 20(4): 535-547.

Bottazzi L., Da Rin M. (2002). Venture capital infBpe and the financing of innovative
companiesEconomic Policy 34, 231-269.

Clarysse B., Knockaert M., Lockett A. (2005). SétaT behaviour of early stage high

technology investors. A pan-European study. Worlager Series Universiteit Gent and
Vlerick Leuven Gent Management School.

165



Cohen W.M., Levin R.C. (1988). Empirical Studieslimfiovation and Market Structure.
In Schmalensee, R. and R.D. Willig (eds). Handbobkdustrial Organization. Vol. II,
chapter 18: 1060-1107.

Cooper A.C., Gimeno-Gascon F.J., Woo C.Y. (19%jidl human and financial capital
as predictors of new venture performanimernal of Business Venturing. 9: 371-395.

Cooper A.C., Bruno A.V. (1977). Success among heginology firms.Business
Horizons. April. p. 16-22.

Cyert R.M., March J.G. (1963). A behavior theorytloé firm. Englewood Cliffs, New
York: Prentice Hall.

Davila A., Foster G., Gupta M. (2003). Venture talpfinancing and the growth of
startup firmsJournal of Business Venturing. 18:689-708.

Delmar F., Davidsson P., Gartner W.B. (2003). Angv at the High-Growth Firm.
Journal of Business Venturing. 18: 189-216.

Dittmann ., Maug E., Kemper J. (2004). How fundataé are fundamental values?
Valuation methods and their impact on the perforreaof German Venture Capitalists.
European Financial Management. 10(4): 609-638.

Elango B., Fried V.H., Hisrich R.D., Poloncjek, @995). How Venture Capital Firms
Differ. Journal of Business Venturing 10: 157-179.

Engel D. (2004). The performance of venture-badkeas: the effect of venture capital
company characteristickhdustry and Innovation. 11(3): 249-263.

Evans D.S. (1987). The Relationship between Firom@n, Size and Age: Estimates for
100 Manufacturing Industriedournal of Industrial Economy. 35(4): 567-581.

Feeser H.R., Willard G.E. (1990). Founding stratagy performance: a comparison of
high and low growth high tech firmStrategic Management Journal. 11: 87-98.

Finley L., Buntzman G.F. (1994). What does affeainpany performancefrkansas
Business and Economic Review. 27(2): 1-15.

Fredriksen O., Olofsson C., Wahlbin C. (1997). Aenture capitalists firefighters? A
study of the influence and impact of venture cdpitans. Technovation. 17(9): 503-511.

Freeman C. (1983). The economics of industrial wation. Cambridge, MA: MIT Press.

Fried V., Hisrich R. (1994). Toward a model of wamet capital investment decision
making.Financial Management. 23(3): 28-37.

166



Fried V.H., Bruton G.D., Hisrich R.D. (1998). Segy and the board of directors in
venture capital-backed firmdournal of Business Venturing; 13(6): 493-504.

Gompers P.A. (1995). Optimal Investment, Monitoriragnd the Staging of Venture
Capital.Journal of Finance. 50(5): 1461-1489.

Gompers P.A. (1996). Grandstanding in the ventapgtal industryJournal of Financial
Economics. 42: 133-156.

Gorman M., Sahlman W.A. (1989). What do ventureitafipts do?Journal of Business
Venturing. 4: 231-248.

Hair J.F., Anderson R.E., Tathum R.L., Black W.C948). Multivariate data analysis
with readings. MacMillan, New York.

Hall, J., Hofer, C.W. (1993). Venture CapitalisBBecision Criteria in New Venture
Evaluation.Journal of Business Venturing. 8: 25-42.

Hannan M.T., Ranger-Moore J. (1990). The Ecology ©fganizational Size
Distributions: A Microsimulation Approcah. Jourr@af Mathematical Sociology. 94: 65-
89.

Hannan M.T., Ranger-Moore J., Banaszak-Holl J. 019G8ompetition and the Evolution
of Organizational Size Distributions. In: Organieatl Evolution: New Directions (J.
Singh, ed). 247-268. Sage, Newbury Park, CA.

Hellmann T., Puri M. (2000). The interaction betwgeroduct market and financing
strategy: the role of venture capit@he Review of Financial Studies. 13(4): 959-984.

Hellmann T., Puri M. (2002). Venture capital ane tprofessionalization of start-up
firms: Empirical evidencelhe Journal of Finance. 57(1); 169-198.

Heirman A., Clarysse B. (2005). The initial res@ms@nd market strategy to create high
growth firms. Forthcoming inAcademy of Management Best Paper Proceedings, 2005.

Hisrich, R.D. and Jankowitz, A.D. (1990). Intuitian venture capital decisions: an
exploratory study using a new techniqdeurnal of Business Venturing. 5: 49-62.

Hutt, R.W. and Thomas, B. (1985). Venture capital Arizona. Frontiers of
Entrepreneurship Research. 155-169.

Jovanovich B. (1982). Selection and the Evolutidnin@lustry. Econometrica. 50(3):
649-670.

Kahn, A.M. (1987). Assessing venture capital inresits with noncompensatory
behavioural decision model3ournal of Business Venturing. 2: 193-205.

167



Kamien M.IK, Schwartz N.L. (1982). Market Structuamd Innovation. Cambridge:
Cambridge University Press.

Kapteyn J. (1903). Skew Frequency Curves in Biolegyl Statistics. Astronomical
Laboratory. Groningen: Noordhof.

Keeble D.E. (1989). High-technology industry andioeal development in Britain: the
case of the Cambridge phenomenimnvironment and Planning. 7: 153-172.

Keeley, R.H. and Roure, J.B. (1989). Determinamtsew venture success before 1982
and after a preliminary look at two erd&sontiers of Entrepreneurship Research. 274-
287.

Kogut B. and Zander U. (1992). Knowledge of therkiCombinative Capabilities, and
the Replication of Technology. Organization Scier&€3): 383-397.

Kortum S., Lerner J. (2000). Assessing the contidiouof venture capital to innovation.
The Rand Journal of Economics. 31(4): 674-693.

Lakonishok J., Shleifer A., Thaler R., Viskny R9@1). Window dressing by pension
fund managersAmerican Economic Review. 81: 227-231.

Lee C., Lee K., Pennings J.M. (2001). Internal cdpies, external networks, and
performance: a study on technology-based vent@estegic Management Journal. 22:
615-640.

MacMillan, 1.C., Siegel, R. and Subbanarashima,. #1985). Criteria used by venture
capitalists to evaluate new venture proposhisgtnal of Business Venturing. 1: 119-128.

MacMillan, 1.C., Zemann, L. and Subbanarashima,. R1987). Criteria distinguishing
successful from unsuccessful ventures in the vensareening processJournal of
Business Venturing. 2: 123-137.

MacMillan I., Kulow D., Khoylian R. (1989). Ventureapitalists involvement in their
investments: extent and performandmurnal of Business Venturing. 4: 27-47.

Martin R., Sunley P., Turner D. (2002). Taking ssk regions: the geographical
anatomy of Europe’s emerging venture capital matdaetrnal of Economic Geography.
2(2): 121

McCann J.E. (1991). Patterns of growth, competiteahnology, and financial strategies
in young ventureslournal of Business Venturing. 6: 189-208.

Megginson W.L., Weiss K.A. (1991). Venture CapgalCertification in Initial Public
Offerings. The Journal of Finance. XLVI(3): 879-903

168



Meyer, G.D., Zacharakis, A.L. and De Castro, J9@Q)9A post-mortem of new venture
failure: an attribution theory perspectiveontiers of Entrepreneurship Research. 256-
269.

Moore G.A. (1991). Marketing and Selling High-TedProducts to Mainstream
Customers. Crossing the Chasm. HarperBusiness.Yekv

Murray G. (1996). A synthesis of six exploratoryr&pean case studies of successfully
exited, venture capital-financed, new technologgdoiafirms.Entrepreneurship Theory
and Practice, summer, 41-60.

Murray G. (1999). Early-stage venture capital fyrstsle economies and public support.
Venture capital. 1(4): 351-384.

Mustar P. (1997). Spin-off enterprises. How Freachdemics create hi-tech companies:
the conditions for success and failuUsei.ence and Public Policy. 24: 37-43.

Muzyka, D., Birley, S., Leleux, B. (1996). Tradd=in the investment decisions of
European Venture Capitalistigurnal of Business Venturing, 11: 273-287.

Newell A., Simon H.A. (1972). Human problem solvirignglewood Cliffs, New York.
Prentice-Hall.

Oakey R.O., Rothwell R., Cooper S. (1988). Managemé innovation in small firms.
London: Francis Pinter.

Oakey R. (1995). High Technology New Firms: VarealBarriers to Growth. Paul
Chapman Publishing Ltd. London.

Patel J., Zechkhauser R., Hendricks D. (1991).rakienality struggle, illustrations from
financial marketsAmerican Economic Review. 81: 232-236.

Penrose E.T. (1959). The theory of the growth effthm. New York: Wiley.
Porter M. (1980). Competitive Advantage. The FressP.

Ruhnka J.C., Feldman H.D., Dean T.J. (1992). Theing Dead’ Phenomenon in
Venture Capital Investmentdournal of Business Venturing. 7(2): 137-156.

Roberts E.B. (1991). Entrepreneurs in high techmoldéessons from MIT and beyond.
Oxford University Press. New York.

Rothwell R., Zegveld W. (1982). Industrial innowati and small and medium sized
firms. London: Francis Pinter.

169



Sapienza H.J., Timmons J.A. (1989). The roles aftwe capitalists in new ventures:
what determines their importancé@ademy of Management Best Paper Proceedings.
74-78.

Sapienza H.J. (1992). When do venture capitalisis zalue?Journal of Business
Venturing. 7: 9-27.

Sapienza H.J., Amason A.C., Manigart S. (1994). Tehel and nature of venture
capitalist involvement in their portfolio companiesstudy of three European countries.
Managerial Finance. 20 (1): 3-17.

Sapienza H.J., Manigart S., Vermeir W. (1995). Anparison of venture capitalist
governance and value-added in the U.S. and WeEi@mpe.Academy of Management
Journal. 105-109.

Sapienza H.J., Manigart S., Vermeir W. (1996). \demtcapitalist governance and value
added in four countriedournal of Business Venturing. 11: 439-469.

Schefczyk M. (2001). Determinants of success oin@er Venture Capital Investments.
Interfaces. 31: 43-61.

Schefczyk M., Gerpott T.J. (2001). Management stpfur portfolio companies of
venture capital firms: an empirical study of Gernvamture capital investmentBritish
Journal of Management. 12: 201-216.

Schoonhoven C.B., Eisenhardt K.M., Lyman K. (199%peeding Products to Market:
Waiting Time to First Product Introduction in NewirfAs. Administrative Science
Quarterly. 35: 177-207.

Shane S., Stuart T. (2002). Organizational Endowseand the Performance of
University Start-upsManagement Science. 48(1): 154-161.

Shepherd D.A., Zacharakis A. (1999). Conjoint agigtya new methodological approach
for researching the decision policies of venturgitadists, Venture Capital, 1 (3): 197 —
217.

Simon H.A. (1955). A behavioral model of rationahote. Quarterly Journal of
Economics. 69: 99-118.

Storey D.J., Tether B.S. (1998). Public policy meas to support new technology-based
firms in the European UnioiResearch Policy. 26: 1037-1057.

Stuart T.E., Hoang H., Hybels R.C. (1999). Inteamigational Endorsements and the

Performance of Entrepreneurial Venturdsiministrative Science Quarterly. 44: 315-
349.

170



Teece D.J., Pisano G., Shuen A. (1997). Dynamielwéipes and strategic management.
Strategic Management Journal. 18(7): 509-530.

Tyebjee T.T., Bruno A.V. (1984). A model of VC irstenent activity.Management
Science. 30: 1051-1066.

Utterback J.M., Meyer M., Roberts E., Reitberger(f®88). Technology and Industrial
Innovation in Sweden: A Study of Technology-BaséunE formed between 1965 and
1980.Research Policy. 17: 15-26.

Van den Berghe L., Levrau A. (2002). The role @& tfenture capitalist as monitor of the
company: a corporate governance perspec@oeporate Governance-An International
Review. 10 (3): 124-136.

Welbourne T.M., Andrews A.O. (1996). Predicting tRerformance of Initial Public
Offerings: Should Human Resource Management beh& Equation?Academy of
Management Journal. 39(4): 891-920.

Wernerfelt B. (1984). A Resource-based View of fhiem. Strategic Management
Journal. 5(2): 171-181.

Zacharakis A.L., Meyer G.D. (1995). The venture itzdist decision: understanding
process versus outcomErontiers of Entrepreneurship Research. 465-478.

Zacharakis A.L., Meyer G.D. (1998). A lack of insigdo venture capitalists really
understand their own decision proceds® nal of Business Venturing. 13: 57-76.

Zacharakis A.L., Meyer G.D. (2000). The potentibactuarial decision models: can they

improve the venture capital investment decisidmitnal of Business Venturing. 15: 323-
346.

171



7 Conclusions, implications and directions for further

research

As Murray (1999) notes, the European venture chipitiustry is basically a development
capital industry. Compared to the US, only a limhiteroportion of venture capital
investments is directed towards early stage high tevestments. However, given that
little financing alternatives exist for high tecntures in their early phase of existence, it
is an important way of financing for these companie

This study aimed at understanding how early staigh kech investors select their
investments, follow-up on them, and how they caecafportfolio company growth.
Besides, it aimed at understanding what drivesseleand follow-up behaviour of these
investors.

In this concluding chapter, we first provide an mwew of the main findings and
conclusions of this study. Second, we discuss rit@ications for science and practice.
And last, we give an overview of limitations of teeidy and give directions for further

research.

7.1 Main findings and conclusions

First, we analysed selection behaviour of earlgestaigh tech investors (chapter 4) and
examined whether or not these VCs exhibit hetereigern their selection behaviour.
Using a conjoint methodology and hierarchical @dusinalysis, we found that VCs do

exhibit substantiaheter ogeneity in investment selection behaviour. We found one

group of investors that focuses on technology (Whie called “technology investors), a
group of investors that emphasizes the financigkeeis in the business plan (called
“financial investors”) and a group of investors tmg people characteristics on top of
their list of selection criteria (called “peoplevestors”). Technology investors make the
most balanced due diligence, but emphasize thenetdewhich the technology can be
protected and the contact they have with the ledckpreneur. Financial investors put
emphasis on the financial characteristics of th&@r®ss proposals. Also people investors
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find these financial criteria quite important, beitnphasize the team and leadership
potential of the founders.

We find a category of investors, which is quitdafiént from the ones found in previous
studies: the technology investors. Even thoughethagestors make a balanced due-
diligence, they emphasize factors such as protiityadnd uniqueness of the technology.
Using a multinomial regression model, we then exauai the drivers of these

differences, being the origin of funds, the human capitalled investment manager, and
the sectoral focus. We mainly found significantfelénces between technology and

people investors.

We found that the technology investors make sigaiftly more use opublic money
than the other groups of investors. Given thatdhiesestors focus the most on the
technological strength of a business plan, it loagsf this money is targeted towards
technological renewal and stimulation of econormmagh.

With respect to human capital, no significant digfgces were found between groups of
investors concerning educational background. Wadathnat people investors had more
experience in financial functions and had more often builpexence working at other
VC funds. Technology investors had more academperence (and obtained a Ph. D.
before joining VC industry) compared to people stoes. Given that no differences with
respect to experience were found between the athtrgories, we concluded that
investment managers, who had worked at previoudsfuan in a banking environment,
tend to find people characteristics most importdechnology investors were found to
excessively recruit academics as investment magsager

Also the sectoral focus of the fund mattered. On the one hand, the peagenbf
technology investors investing in biotech was fotmte significantly higher than within
the group of people investors. On the other hamwdpie investors were much more
involved in investing in industrial automation thaheir colleagues in the other

categories.
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Second, we analysed thalow-up behaviour of early stage high tech investors (chapter

5). Besides, we examined the neglected but imporsane concerning the relationship
between the human capital and fund characterisfidégCs and post-investment follow-

up behaviour. We examined the nature of post-imest activities.

We looked at the types of activities that are earout during the follow-up phase, which
we split up in monitoring and value-adding actesti We looked at whether fund or
human capital characteristics could explain th@lvement in these types of activities.
Monitoring is seen by VCs as a necessary investmoeavoid bankruptcy or excessively
high cash losses. As such it is an institutiondligeofessional feature of the VC industry
adopted by each VC. This is confirmed by this regeafinding that neither human
capital variables nor fund characteristics seelmetanportant determinants of the degree

to which the investment manager is involvednaonitoring activities.

VCs are involved in value-adding activities in arde improve outcomes of their
investments. We did find fund and human capital ratt@ristics to impact the
involvement in value-adding activities. Investmemtnagers working ataptive funds
(public funds and private equity arms of banks)nsae to be muchess involved in
value-adding activities. This is especially surprising for the public fsndvhich are
investing in seed phases and in incomplete teanentépreneurs possessing a strong,
proprietary technology. Since resources are scaird¢his stage, one would expect high
and time intensive involvement by the VC in thesmpanies, which does not seem to be
the case. Investment managers that are managghgr diversified portfolios and work

at highly diversifying funds aréess involved in this kind of activities. This is not
counter-intuitive since it is difficult for invesent managers, or even funds, to keep track
of strategic information and build a network infdrent sectors and industries. The
greater the diversification, the less likely itthere will be spill-overs between portfolio
companies managed by the same investment managerréspect to experience of the
investment managers, we found that a higher lekebosulting experience leads to a

higher involvement in value-adding activities. Also investment managéat were
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entrepreneurs themselves before joining VC industry seem to leeeninvolved in these

activities.

Finally, we analysed how venture capital could etffeortfolio company performance,

and more specifically, portfolio company employegevgh. In this study, presented in
chapter 6, we united these factors that are likelynfluence growth of VC-backed
companies, being selection and follow-up behavide found that some selection
criteria, especiallymarket selection criteria, have apositive impact on portfolio
company performance. VCs that stress market @aijtsuch as niche markets and high
growth markets, in their selection procedure, tentiave higher growing companies in
their portfolio. We didnot find the amount of time the VC spends per portfolio
company to affect company employee growth. This t@yaused by the fact that we
studied companies that were still in the VC’s paitf. It may simply take longer before
impact of VC’s involvement becomes clear, or it neagn take until exit. Second, it may
be that the involvement level of the VC increasesase portfolio companies perform
worse. In this case, it is employee growth thdikisly to impact the involvement level,
and not vise-versa. We foundC fund size to significantly impact portfolio company
growth. The results show that portfolio companié$aoger funds obtain higher growth
compared to portfolio companies of smaller fundsndy be that larger funds enhance a
larger signaling effect towards potential employdsswhich portfolio companies find it

easier to grow.

There may however be other factors at play besigesignaling effect. It may be that
larger VCs simply attract the deals with highervgito potential, which come directly to

them, or are suggested to them by syndication eaxtnbecause of their financial
capacity and reputation. In this case, larger fugelsthe first choice to pick the deals
with high growth potential, and smaller funds mag presented deals that were

previously turned down by larger funds.

This finding however has serious implications floe survival chances of these smaller
funds, that have, even more than large funds, iha@nto invest in large companies that
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can be brought public in an IPO. Indeed, througtcsssful exits, smaller funds can
signal their ability to potential investors andrie&se their chances of raising new funds.
Therefore, small funds applying a strategy of itwesin slower growing companies may

be jeopardizing their own future.

7.2 Implications

First, we discuss implications for management smesecond, we provide an overview
of implications for practitioners, being ventureptalists, entrepreneurs and policy

makers.

7.2.1 Implications for management science

This research makes a number of contributions toag@ment science.

First, most research has treated VCs as a homogegimup of investors, and little
research has focused on early stage high techtingesly. This is surprising, given that
previous research has shown that early stage ingest different from late stage
investing, and that high tech investing is différsam non-tech investing (e.g. Lockett et
al., 2002). Besides, most VC research has beemedaout in the US. This lack of
European research is caused by the fact that, nmpadson to the US, little data on
European venture capital is publicly available.sTimay be due to the fact that the
European venture capital has emerged only quitentBcin comparison to the US.
Therefore, this research analysis early stage tagh venture capital in Europe, fills a
gap in existing VC literature. This research esgbciprovides insight into how early
stage, high tech investors, who are confronted witlonsiderable degree of information
asymmetries, try to limit costs and problems thaseafrom these asymmetries by

selection and follow-up behaviour and contributeadgency theory.

Second, this research contributes to managemesmcgciby shedding light on how this
specific group of early stage high tech investa@ied their investments. In order to do
so, we used a novel methodology which combineativantages of the post hoc studies
and the real time studies, that have been extdgsput forward in venture capital

literature. The use of conjoint methodology allowexdto both capture the hierarchy of
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selection criteria used by VCs and the reasoninthefinvestment manager during the
selection process. This research is particulagrasting to management science, as it
sheds light on the determinants of selection behayivhich has only been fragmentarily

discussed in venture capital literature.

Third, this research tackles a major omission intwee capital literature with respect to
post-investment follow-up behaviour. Little reséahas been carried out focusing on the
human capital of VC investment executives and tharacteristics of VC funds as

determinants of post-investment follow-up behaviour

Fourth, this research fills a gap in growth literat and venture capital literature by
uniting selection, follow-up and other VC factorsdastudying impact on employee
growth. So far, growth literature has mainly stadibe effect of venture capital on
company growth, focusing on differences betweenpéasof venture capital-backed and
non-venture capital-backed companies, and includi@as a dummy variable. The
analysis of selection and follow-up behaviour hogremdicated that venture capitalists
exhibit large heterogeneity in this behaviour, dhdse differences are unlikely to be
captured using a dummy variable. Therefore, tresaech studying which VC factors are
likely to affect portfolio company growth is of Higinterest to entrepreneurship

researchers.
7.2.2 Implications for practitioners

7221 Venturecapitalists

On the one hand, venture capitalists can learn filimresearch how other VCs select
and follow up on their investments, how they diffeem other VCs, and what is driving
these differences. It is particularly interestiogthem to know which VCs they will be
competing with on specific deals, or which VCs cbhbé potential syndication partners,
given their similar selection pattern. Besidess tieisearch has important implications for
the recruitment policy of VCs. Both research onesibn behaviour and follow-up
behaviour showed that previous experience of thesiment manager impact behaviour.
We found a higher representation of investment mergawith academic experience
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within the group of “technology investors” and waihd that investment managers with
a higher degree of financial experience or whowmarked at other VC funds to belong to
the group of “people investors”. With respect tdlde-up behaviour, our findings
indicate that the investment manager’s prior expee determines to a large extent
his/her management style once he/she enters ietd/@ world. Investment managers
with a consulting background for instance spendéhst time per portfolio company, but
are significantly more involved in value-addingiaties. This means that they manage
the portfolio companies in a time efficient wayvéstment managers with a financial
background spend more time in their portfolio compa than those with a consulting
background, but are significantly less involved/aiue-adding activities.

On the other hand, it is extremely interesting @s\fo understand how their behaviour or
characteristics are affecting portfolio companyvgtg given that growth was found to be
positively correlated to company value (Davila &f 2003). Even though there is no
direct link between portfolio company performancel asenture capitalist performance
(which is mainly determined by the number and qualf exits), it seems reasonable that
the higher the value created, the higher the hiceld of obtaining a successful exit. Our
research showed that there was some impact of teglecriteria. Those VCs

emphasizing high growing markets and niche marttetsg the selection process tend to
have companies in their portfolio that grow fastée found no indications that the time
VCs spend with their portfolio companies affectstfmtio company growth. We did find

that the size of the VC fund affected portfolio qgeany growth, for a number of reasons
(see above, 7.1). This result has a major impbecator smaller funds that should be
aware of the impact of investing in slow growingrmganies on their survival chances in

the longer run.

7222 High tech entrepreneurs

On the one hand, a better knowledge on selectiohfalifow-up behaviour of VCs is
important to high tech entrepreneurs. What makissrésearch particularly interesting to
them is that it focuses on a subset of the Europ&arindustry and focuses on those

investors they will call upon when looking for fimge for their early stage high tech
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projects. It may help entrepreneurs to select tbstmppropriate investor for the business
proposal, and increase his or her chances of findiimance for the company. This
research shows that not all early stage high teebstors are the same. An entrepreneur
who is lacking an experienced team but who possesstrong, proprietary technology
may still have chances of finding finance, espécialth public funds. This research also
shows that not all VCs are involved in value-addacgvities to the same extent. This has
important implications for entrepreneurs looking ‘femart money”. If an entrepreneurial
team is confident that it does not require advicdeiailed value adding assistance from
a VC investor, it may seek for finance with a paldr captive fund. Alternatively, when
it does need advice, it may be better to seek tmeag with an independent, specialist
VC firm.

On the other hand, it is particularly interestirgg éntrepreneurs to understand how
venture capital could affect company growth. Owesech (chapter 6) showed that large
funds have portfolio companies that obtain a highegree of employee growth. There

are a number of reasons for this. First, findingafice with these larger funds enlarges
the credibility of the venture through an enlargegnaling effect, and is enhancing

company growth. Second, larger funds get the ¢insince to pick the business proposals
that are expected to obtain higher growth. Thisragaows the entrepreneur that it is
important to select the right investor, just as theults on selection and follow-up

behaviour showed. Entrepreneurs that are startmga tbusiness in slower growing

markets and that needs small amounts of finanagdar to bridge the first phase, may

have higher chances of finding finance with smdlieds.

Above all, this research shows how important itdsthe entrepreneur to select the
appropriate investor for his business proposaloiefpproaching a financial party, the
entrepreneur should do its own ‘due diligence’ gdfectly understand his/her own
weaknesses and strengths and that of the entrepi@nteeam, the technology, financial
perspectives etc. This will enable him to seleosthinvestors that may be interested in

the business proposal, and that have the same lgqmmevspectives for the company as
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he/she has. But it will also enable him to seldobseé investors that may be
complementary and that can add value to the company

However, entrepreneurs may not be best placed ke rties due diligence or to identify
their needs so that intermediaries may have an riapiorole to play in identifying the
most appropriate VC partner. This suggests thaeprgneurs and their advisors may
need to devote considerable effort in making theiestees ‘ready’ to receive the kind of

VC support they need rather than attempting to@ggr VCs too soon.

7223 Policy makers

On the one hand, this research sheds light on gkeotipublic money for financing of
early stage high tech companies through venturatatapnaking it an interesting

benchmarking instrument for policy makers. On tlieepo hand, it sheds light on how
venture capital affects portfolio company growthg¢ dow policy makers could intervene
in order to create higher growth.

We find most public money invested in the fundghe technology investors, stressing
the technological strength of a business plan. Tesns that public money is used for
technological renewal and stimulation of econonmevwgh. These technology investors
were found to be highly involved in biotech invagti and less in ICT. As these investors
are active in a very early stage more frequent tharother groups of investors identified
and often provide seed financing, it is acceptdhéa they are helping to overcome the
market failure high tech entrepreneurs are condwntith (often referred to as “equity

gap”). This public money is managed by investmeahagers that have a profile which
is not common in the VC industry. Quite a lot okdk investment managers have
academic experience, and little of them have peigrerience within other funds. They

seem to be relatively new in the VC business.

With respect to follow-up behaviour, we find thatbfic funds are less intensively
involved in value-adding activities for their patib companies. This is surprising, given
that these funds typically invest in the seed stadeere private investors are reluctant to

invest because of the high degree of risk and tmiogy. The study of selection
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behaviour exactly showed that it is these publialyded VCs that invest in ventures that
are created by incomplete teams of entrepreneuttsowt initial customer contracts, but
with a strong proprietary technology. Especially ftese companies, one would expect a

higher involvement by the VC, offering coachingtie company.

There may be several reasons for this post-invegtimehaviour of public funds. First,
they invest relatively small amounts of money imyvdifferent technologies. Moreover,
they tend to invest in a larger number of compariteen the private funds. The
diversification focus of these funds does not aliowestment managers to develop skills,
nor a complementary network. In addition, theselfutend to be smaller in size and thus
smaller in the amount of management fee they candsprhis can result in the attraction
of investment managers that are both less experignehich is shown in our research on
selection criteria, indicating that these investimaanagers in the group of "technology
investors” have less experience in other funds,raack often come out of the academic
world. Besides, investment managers at public fuads part of a smaller team of
investment managers for a larger and more divetsifiortfolio of companies.

Finally, this research shows that some of the puyiivate partnerships that have been
set up in order to bridge the equity gap for higbht start-ups and academic spin-outs
may not be reaching their goal. In some cases #mngrs in these funds are private
equity arms of large financial institutions. Eventhie fund is mainly public, often
investment managers from these private equity ammasiage the entire fund. The
drawback is that it is precisely those VC funds #rer investment managers who have
the least experience with a hands-on approachem gortfolio companies. As a result

they engage less in value- adding activities.

Policy makers should reflect about new ways to mgarnaublic funds so that even a small
fund can afford a large and experienced team tocttoés portfolio companies
intensively. We believe there are a number of fssvays in which public funds could
match their goal to invest in a large number of pames and intensively coach their
portfolio companies. First, public funds could wselifferent mechanism to pay their
investment managers than the private funds (whgthally reserve a percentage of the
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fund capital for management fees), by providingafice for investment management
from public sources directly, and independent ef filmd size. By doing so, the number
of investment managers compared to the numberw&stments made could increase
drastically. Besides, this will enable smaller peilblinds to attract people that can act as
coaches to the investees, with incentive systemtsdte comparable to the private VC

industry. Second, public funds could increasingiydicate their investments with private

VCs.

Chapter 6, looking at how VC behaviour and char&ties could impact company
employee growth is particularly interesting to pglimakers, who are concerned about
increasing employment rates, and therefore intedesh factors that could affect
employment growth. One of the most interesting Iltesiiom this research is the link
between VC fund size and company employee growdlgel funds tend to have
companies that grow faster in their portfolio. Thesults fit into the plea for increasing
the financial capacity of European funds. Howewgmyernments should take care not
only to pay attention to this increase of finanaapacity. Research by for instance
Martin et al. (2002) indicate that larger fundseast larger amounts of money in one
portfolio company, but avoid investing small am@uaf money in seed stages. If policy
measures only aim at increasing the financial dapad funds, this may result in an
enlargement of the equity gap, with less new vastinreing started up. Therefore, policy
measures should, next to increasing the finana@phcity of funds, increase the part of
the fund that is dedicated to seed investmentdjroinish the risk that is incurred from
seed investing. Governments could do this by ilistalguarantee or risk-sharing

mechanisms.

7.3 Limitations and directions for further research

This study attempted to provide insight into théestion and follow-up behaviour of
VCs and how this behaviour could affect employeewgn of portfolio companies.

However, it has a number of limitations.

182



One of the limitations of this study is that, ewbough a high proportion of early stage
high tech funds active in the selected regions weterviewed, only one investment
manager per fund was interviewed. Interviews wékesal investment managers would
indicate whether all investment managers in thel fuge similar selection criteria in the
selection process (differences may of course oasirthe results show, If investment
managers specialise in one industry in, for ingarc diversified fund). It would also
show whether investment managers within one furdimvolved in value-adding and
monitoring activities to the same extent. Collegtinformation on both selection and
follow-up behaviour at fund level would provide raansight into which proportion of
the investment manager’s behaviour is determinedhisyown human capital and how
much is determined by the fund characteristics.dFsinategy may indeed impact the
individual's behaviour, as a fund may impose speaélection or follow-up behaviour.
Besides, collecting information on the portfoliongmanies managed by other investment
managers may reinforce the data set, and providgi@uhal insight into how the size of
funds may impact portfolio company growth.

A second limitation is that in this study only doyee growth was considered. It would
be interesting to consider other measures sucbtakasset growth, sales growth, cash
flow growth and profit growth. These measures sthobbwever be studied with
cautiousness given that this information is ontgitedly available from neutral sources
(national databases) that were used in this rese@iherefore, we would have to rely on
the limitedly available information, double-checkadd added with information from
interviews with CEOs. Including these measures dgive an additional insight into the
performance of these companies. Besides, followpmgn the portfolio companies will
enable us to provide an insight into the survivences of these companies, and how VC
characteristics or behaviour have been affectimgdhsurvival chances. A longitudinal
research design would then have to be employedowioly up on these portfolio
companies would also provide insight into the sascef selection and follow-up
procedures used by VCs. Within five years, mor@rimiation will become available,
such as whether the company is still alive or mbtether the VC has exited the portfolio
company (and if yes, what the exit route was). @&si we could contact the VCs again
and ask them for the rates of return realised enrthestment. After exit, this is objective
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information which could be provided by the investinmanager, or if he has left, anyone
else in the fund. The attempt to include the edtohaates of return in the current
analysis proved unsuccessful given that most of ilvestment managers found it
difficult to make this estimation and would haveebdargely biased as Dittman et al.
(2004) indicate.

A third limitation is that this research is a snagsof one moment in time. Selection and
follow-up behaviour of VCs may vary in time. Withet crisis in the ICT sector in 2000,
VCs may have turned to less risky investments, with established management teams,
protected technology and less uncertain marketgaozd to the investments they made
before. Following up on the changes in selectioth f@iow-up behaviour of investment
managers would be interesting. However, as we epaed during the additional phase
of this research, where we asked investment masdgesrovide us with their portfolio
companies, the VC industry is an industry with ghhpersonnel turnover. The more
investment managers leave their original fund,léiss useful it will be to do this follow-
up and comparison.

A fourth limitation is that the point of departuisethe venture capitalist. Therefore, the
early stage high tech companies studied are alb®€ked. This rules out the possibility
of comparing the results obtained in chapter 6 do-WiC backed companies. In that
chapter, we pointed out that larger VC funds hadf@@ companies that grew faster in
employees. However, we have no indication of whettih® companies that were
financially backed by smaller funds still grew fastthan non-VC-backed ones.
Supplementing the data set with non-VC-backed comega for instance by using a
matched pair methodology, could provide more insigto this.

Fifth, the analyses in chapter 6 showed how VC fanzé affected portfolio company
growth. It would be interesting to extend the datad portfolio companies with portfolio
companies of other investment managers, and otGeiuNds.

Sixth, with respect to follow-up behaviour, onlyethverage involvement in monitoring
and value-adding involvement was measured. It seasal that the involvement in the
portfolio company will be highly dependent on thearacteristics of the portfolio, such as
age, performance, experience of the founders, ggesicetc. It may be that investment
managers spend most of their time with the ‘starghe portfolio, and spend the least
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time with other investments. Or it may be that tispgnd the most time with portfolio
companies that are not performing well, called tmefighting role of the venture
capitalist by Fredriksen et al. (1997). It was heerenot the target of this study to
identify with which kind of portfolio companies VGae most involved, but to provide
insight into whether the VC fund characteristicsl éimle human capital characteristics of
the investment manager could affect follow-up bédav It would however be
interesting to supplement the portfolio companyoinfation with information on the
involvement of the investment manager for a spegfrtfolio company. Adding this
information, in contrast to the average time spedicators used now, may provide
additional insights for the analyses in chapten@mployee growth.

Seventh, the study on selection criteria focusetherselection process on specific deals
and does specifically look at the overall investtretrategy of the VC fund (as discussed
by for instance De Clercq et al., 2001).

Eight, syndication is not taken into account irstetudy. However, quite a lot of VCs
engage in syndication for a number of reasons. Timay for instance engage in
syndication as there may be an advantage to hawimg than one venture capitalist
evaluate a project (Brander et al., 2002). Synainatnay however also impact the
follow-up after investment carried out by the VGof a lead venture capitalist’s point
of view, the benefit of seeking syndication is ttta value of the project rises if other
VCs become involved, as they have different skdllel information (Brander et al.,
2002). Therefore, the fact of whether a VC syndisabr not may highly impact the
involvement in the portfolio companies. This symdion perspective will be taken into
account during further research on the portfolimpanies.

Some of these limitations also lead to interesimaiications for further research.

First, it would be interesting to follow up on tkeesenture capital funds and their
portfolio companies in the future. Following up the VC funds will indicate whether
they will manage to survive and how successfulrtagit routes (IPO, trade sale, write-
off) are, and will show whether portfolio companogth studied translated through in
value for the VC. In the longer run, objective figs on returns on funds will become
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available, whereas performance estimates by VCs nowld be largely biased as
Dittman et al. (2004) indicate. It will also shovwhether smaller funds investing in low
growing companies indeed experienced difficult@survive, as this research suggests.
It will however also shed light on what factorsléation behaviour, follow-up behaviour,
fund and human capital characteristics) are detengiVC performance. In order to do
so, a longitudinal research design will have t@séeup, that allows to follow up on funds
on the one hand, and that will allow to collectitiddal information on fund level on the

other hand.

Second, it would be interesting to follow up on tha&tfolio companies, and to study
them in more detail. Further research on portfalionpanies will indicate whether the
employee growth studied in this research also tesulsustainable growth, and whether
portfolio companies will still survive in the longeun. In order to further study the
impact of venture capital, in depth interviews dddoe carried out with these portfolio
companies, that will shed light on the developmehthe company and the role of

venture capital.

Third, it would be interesting to extend this reséao other regions, such as the US, and
to investigate differences that exist between mgwith respect to selection, follow-up
behaviour and fund characteristics. A comparattuelys with the US may indicate why
European innovative small and medium companies ifimdore difficult to get started
and grow. The dominant view is that this is dué¢hi nature of capital markets and the
problems of raising finance for small risky busses (Martin et al., 2002). However,
even though some explanations for these differemoeést (see 2.3.1), a systematic
approach and research into differences may indicate and when venture capital in

itself could positively impact high tech ventur@gth.
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8 Appendices

8.1 List of interviewed VCs

Elderstreet — UK

UCF Cambridge — UK

UCF London (Sussex Place Ventures)- UK
Quester — UK

The Summit Group — UK

ET Capital — UK

Prelude Ventures — UK

Value Added Partners — UK

Frontiers Capital — UK

Abingworth — UK

BancBoston Capital — UK

GIMV - Belgium

Capricorn Venture Partners — Belgium
Software Holding and Finance — Belgium
Partners@Venture — Belgium
IT-Partners — Belgium

LRM — Belgium

Rendex — Belgium

Fagus Fund — Belgium

Danske Venture Partners — Finland

3i Finland — Finland

Helmet Capital — Finland

Eqvitec Partners — Finland

Sitra — Finland

Biofund Management — Finland

Nexit Ventures — Finland

Ecart Invest — the Netherlands

NIB Capital — the Netherlands
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ABN AMRO - the Netherlands

Life Science Partners — the Netherlands
Holland Venture — the Netherlands
Gelderse Ontwikkelingsmaatschappij — the Nethedand
Technostarters — the Netherlands
Innofonds Twente — the Netherlands
Gilde IT Fund — the Netherlands

Nesbic — the Netherlands

Galileo Partners — France

OTC Asset Management — France

3i Gestion — France

Credit Lyonnais Private Equity — France
Sofinnova Partners — France

Bio-Am — France

Atlas Venture — France

Seeft Management — France

Odyssee Venture — France

Part’com — France

Polytechnos — Germany

TVM — Germany

Atlas Venture — Germany

VCI Technoinvest — Germany

BEGES Beteilungsgesellschaft — Germany
Global Life Science Venture — Germany
Wellington Partners — Germany
Bayernkapital — Germany

BIO-M — Germany

Apax Partners — Germany
Affarstratagerna — Sweden

ACR Capital — Sweden

Brainheart — Sweden
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CAPMAN - Sweden
Foretagsbyggarna — Sweden
IT Provider — Sweden
Industrifonden — Sweden
Linkmed — Sweden
Ledstiernan — Sweden
Northzone Ventures — Sweden

Startup Factory — Sweden
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