Working Paper Steunpunt OOI: June 2006

OUTSIDE BOARD COMPOSITION INHIGH TECH START-UPS

Bart Clarysse, University of Ghent and Vlerick LeavGent Management School
Mirjam Knockaert, University of Ghent and Vlericlelven Gent Management School
Andy Lockett, Nottingham University Business School

P .

1
UNIVERSITEIT

ondernemerschap
ondernemingen
EN INNOVRTIE

the Autonomous Management School of

Ghent University and Katholieke Universiteit Leuven GENT




Working Paper Steunpunt OOI: June 2006

ABSTRACT

Boards of directors in large organizations havenkmébject to much empirical research,
however, boards in start-ups have been a largedjeced research topic. The lack of
research is surprising given that high tech stpsgt-mave increasingly become multiple
equity stakeholder firms. The rise in the numbeea@tity stakeholders is driven by the
increased availability of venture capital finanaed a&he increased interest by public
research organizations (including universitiesyagademic spin-outs. In this paper we
address this research gap by examining board presamd composition in high tech
start-ups. Drawing on agency theory, resource dig®e theory and social network
theory we examine the tensions that exist betwhenfdunding team and other equity
stakeholders in determining outside board commosifOur results provide evidence that
teams that have external equity stakeholders (¢@. firms and public research

organizations) are more likely to develop outsidards that have complementary skills
to the founding team. Conversely, in start-ups wh#dre founding team has had
autonomy in composing their own board the team detud look for outside board

members with similar or substitute human capitahfounding team.
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INTRODUCTION

The literature on board composition has almost uestekly focused on large
publicly held companies (Daily et al., 1998; Lynetlal., 2003). Only recently, research
has explored the role and contribution of outsideatiors in small and medium sized
enterprises (SMEs) (Huse, 2005; 2000). The studyazfrd composition in SMES is
different from the study of board composition ing firms as SMEs are characterized
by a lack of internal resources (Huse, 2000; Datlal., 2002). Therefore, it is argued
that boards in SMEs engage less in monitoring gietsvbut rather act more as advisors
to the managers (Ward, 1989). To date, one subgrb@MEs that has remained largely
understudied with respect to board activity is higleh start-ups. Only recently has
research on the presence and evolution of boar@ntirepreneurial ventures begun to
emerge (Wasserman and Boeker, 2005). We find eastld of research surprising given
that entrepreneurial ventures, and in particulghtiech ventures, are typically resource-
poor and frequently have important external egstikeholders such as providers of risk
capital (e.g. venture capital firms) or providefegternal technology (e.g. universities or
public research organizations).

Agency theory suggests that board members may gilaynportant monitoring
function at the moment external stakeholders, saglventure capital (VC) firms and
PROs (public research organizations — which includersities), get involved in the
start-up. The external stakeholders will require Itleard to monitor financial disclosures
and insider transactions with a sufficient levelexternal scrutiny and according to a
prescribed set of expectations (Lynall et al., 2003

In addition to a monitoring function outside boargembers are considered to
have an important value-adding role to play in deselopment of high tech start-ups.
High tech start-ups face the liability of smallnessl the liability of newness (Henderson,
1999). The liability of smallness arises becauseallsfirms are unable to buffer
themselves from market contractions due to the la€tkfinancial resources and
managerial weaknesses (Aldrich and Auster, 1986 Kad Arditi, 1998). The liability

of newness arises as the new firm needs to ediadtible exchange relationships with
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clients, creditors, suppliers and other organizetioNew (and small) firms thus face
problems associated with legitimacy (Aldrich, 1998he human capital and networks
(or relational capital) of board members may theneebe important resources in helping
firms overcome the liability of newness and smaimégHillman and Dalziel, 2003;
Rosenstein, 1988; Deutsch and Ross, 2003) and mbhgnee the credibility and
performance of the firm they serve (Certo, 2001¢ Wéfine human capital, following
Becker (1975), as a function of experience, edanagxpertise and reputation.

The presence of outside board members, howevamésessary but not sufficient
condition for the board to add value to the start-Qutside members to the board can
either bring human capital that is a substitute dora complement to, the founding team.
In this paper we are interested in the conditionden which firms develop outside
boards, and when the outside board members brim@huapital that is complementary
to, or a substitute for, the founding teams’ huncapital. Drawing on agency theory,
resource dependence theory and social networkytheerbuild a model to examine the
tensions that exist between the different equitkeholders in determining outside board
composition. We test our model on a sample of kegh start-ups located in the Flanders
region of Belgium.

The remainder of the paper is structured as faldvirst, we provide an overview
of the literature on board creation and compositi®econd, we develop a model, with an
accompanying set of hypotheses. Third, we presensample frame, the sample itself
and the data collection techniques employed instbdy. Fourth, we present the results.
Finally, we conclude and outline recommendationsfiiture research and implications

for practice.



Working Paper Steunpunt OOI: June 2006

THEORETICAL BACKGROUND

Agency theory suggests that boards of directaesf@med to monitor managers
on behalf of their shareholders (Eisenhardt, 1988sen and Meckling, 1976). Powerful
external stakeholders, therefore, may influencesidat board composition (Jensen &
Meckling, 1976; Fama and Jensen, 1983). In high start-ups, external stakeholders
commonly are linked to the firm by either the pson of finance or technology. Equity
providers may be a venture capitalist that investkohgside management due to the
firm’s potential for significant economic returngGdbrielsson and Huse, 2005).
Alternatively, a technology provider may be an amait institution or research institute
that provided the technological resources for istgrtp the new venture (Clarysse and
Moray, 2004). The fact that external equity stakeéis will demand the presence of
outside board members to monitor their interesta isell established finding in the
literature (see for example Rosenstein, 1988; H18688; Westhead, 1999; Fiegener et
al., 2000a, 2000b; Gabrielsson and Huse, 2002).

If external stakeholders are in power to changebiterd composition, a question
emerges as to which people these stakeholderstivéict in such a board. There are two
conflicting perspectives which might explain theuma of board members that can be
attracted. First, the resource dependency perspeetiplains that new board members
will be attracted using rational criteria to incseahe diversity in the board (Hillman and
Dalziel, 2003). The main argument is that in orfierthe board to effectively monitor a
venture the board should be comprised of indivislwath a range of different human and
social capital. Second, the social network perspecuggests that board members will
be attracted in the social network of the stakedrslan power, be it the founding team or
the external stakeholder such as the VC or the {Tl&ahnology Transfer Officer). This
mechanism does not result in a rational selectianembers to optimize board diversity
but it results in the attraction of new memberg bedong to the same network, regardless
the diversity they might introduce in the board.tthe next paragraphs, we will discuss

the two theoretical perspectives and their impitccabn board composition.
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First, resource dependency theory views the firmamspen system, which is
dependent on external organizations for the supgdlykey resources (Pfeffer and
Salancik, 1978). The survival and success of a fsndependent on the managers’
abilities to manage the dependency of the firm xiereal resource providers (Pfeffer
and Salancik, 1978). Blau (1964) argues firm stpatender resource dependency is to
gain independence from one’s environment. In tlee @ high tech start-ups, and other
entrepreneurial ventures, the mentoring role ofob@d may be more important than the
monitoring role (Fiegener et al., 2000; WassermaBd&ker, 2005). Existing research
has focused on the roles played by board membechwitlude: advice and counseling,
provision of legitimacy, acting as a communicatarannel, and provision of access to
resources (e.g. Rosenstein et al., 1993; Deakiat,62000). The provision of resources
and access to resources highlights the dependérmtenew ventures have on their
environment. Consequently the management of high sart-ups will try to acquire,
access or develop resources that are strategicaotes Given the limited resource-base
of a start-up, an outside board has the potemtinetan excellent vehicle to obtain access
to such scarce and/or strategic resources (Lyrtalale 2003). Under a resource-
dependency logic outside board members will be eids maximize the provision of
strategic and/or scarce resources to the firm. &prently, firms will attract outside
board members in order to initiate and maintaint@rover relationships, assets and
contacts in the external environment of the firnalf@elsson and Huse, 2005). Hence,
resource-dependency logic leads to the selectiooutfide board members that bring

complementary resources to the company.

Second, social network theory provides an alteveaitisight into outside board
composition. Social network theory examines howstiaxg relationships influence
behavior. In particular, the social networks ofiunduals, and more specifically their
embedded relationships, will both facilitate anshstoain behavior (Granovetter, 1985).
Employing social network theory we argue that ratthen attracting board members
based on the complementarity of human capital acthlcapital, board members may

be recruited from their existing social network.esh individuals are likely to have
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embedded relationships with the firm stakeholdeabse of the need for a good working
relationship when acting in the stakeholder’s iesés (see: Uzzi, 1997). Consequently,
the composition of the board may reflect the soaiatworks of the principal
stakeholders, such as the CEO and external finan@ignall et al. 2003). Furthermore,
Bird (1989) argues that the recruitment of similadividuals is due to the social
psychological needs of existing board members.e®api, Herron and Menendez (1992)
state this position more strongly and argue thé&th6m they want to hire, is in part
driven by a desire to duplicate their own qualitiégSapienza et al., 1992: 265). The
social network perspective thus leads us to coecliét founding teams or external
capital or technology providers will recruit boardembers from their own social
networks. Consequently, external stakeholdersattithct individuals with similar human

and social capital to themselves.
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MODEL DEVELOPMENT

In this section we build on the theoretical perspes outlined above to develop
a model of the impact of external stakeholders wtside board composition. The range
and nature of different organizational stakeholdeas been subject to debate (see:
Dimovski and Brooks, 2004). Our focus in this paigeon primary equity stakeholders,
namely those stakeholders that are, following Glank(1995), shareholders, investors,
employees, customers, suppliers, government or econmti®s, and that have an equity
stake in the company. Employing this definitionuieg stakeholders can be internal to
the company, meaning that they are part of the dmgnteam, or external (outside),
meaning that they own an equity stake in the comant are not part of the founding
team. In constructing our arguments we focus onetkttent to which board members
have complementary or substitute human capitah¢éofounding team. Board members
are defined as complementary if their skills or engnces are not available within the
founding team yet, and substitutes if they haveilamskill sets and experiences
compared to the founding team members.

In the absence of external equity stakeholderadimg teams may look to attract
outside board members with complementary humantatapi order to reduce their
resource dependency. Conversely, due to the linstamal networks of the founding
team the attraction of complementary outside boaembers may not always be
possible. We argue that although it may be in tkstbnterests of the venture
commercially to attract board members with completaigy human capital the impact of
the team’s social networks will have the overrideftect. Therefore, in the absence of
external equity stakeholders board composition veflect the founding team’s social
networks and board capital will be a substitute tftte human capital of the founding

team. Hence:

H1: In high tech start-ups that have an outsiderdyoaith no external equity
stakeholders, board capital will be a substitute the founding team’s human

capital.
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The power of the external equity stakeholders, ¥@s and PROs, to influence the
board composition reflects the fact that they hanided resources that are important to
the development of the venture such as the finan¢echnology respectively. Building
on the arguments above we contend that where extequity stakeholders are present
they will recruit outside board members that refléeir own social networks rather than
necessarily recruiting board members with complg¢argrhuman capital.

First, we examine the role of the PRO as a poteatjaity stakeholder in high
tech start-up firms. The PRO is considered to bexaarnal equity stakeholder if the high
tech start-up originated from a PRO, and is depeinde the PRO for the intellectual
property (IP) The IP needs to be formally transferred from tRORo the start-up. As
the PRO controls a strategically important resqutbe PRO has power over the
founding team. Hence the PRO will be able to inflteethe composition of the outside
board. As any outside board members that are abgdebde PROs will be drawn from
their predominantly scientific networks, we antafip that their backgrounds will be
scientific in nature. Evidence of this practiceprevided by Clarysse and Moray (2004)
who describe how PRO management tends to institl thvn professors or members of
the technology transfer office as outside advigothe board of their academic spin-offs.

The argument above suggests that in the caseuoidiiog teams with mainly
scientific R&D experience, and which rely on the @PRor critical technological
resources, the outside board members will have huwapital that is a substitute for the
founding team. Conversely, in case of teams thainlgnaonsists of people with
commercial and/or financial skills, the outside ftebenembers will have human capital
that is complementary to the founding team, giveat this human capital is expected to

be mainly built on R&D experience. This leadgaghe following hypotheses:

H2a: In high tech start-ups with founding teamsrabterized by high levels of
R&D human capital, where the PRO is an externaitggtakeholder, board capital

will be a substitute for the human capital of tharfding team.

! Under the majority of national innovation systémghe western world (including Belgium) the
PRO owns the rights on the technology and could license the technology to the start-up. In
return for transferring the IP to the start-up B#RO will commonly take an equity stake return.
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H2b: In high tech start-ups with founding teamsrahterized by high levels of
commercial or financial human capital, where theOPR an external equity
stakeholder, board capital will be a complementthe human capital of the

founding team.

Second we examine the case where a VC firm isxearrel equity stakeholder in
a venture. The presence of a VC firm shifts denisitaking power over outside board
composition from the founding team, which is in ced financial capital, to the VC
firm. Employing social network theory we argue thatthe presence of a VC firm
stakeholder the outside board capital will reflbet social networks of the VC firm rather
than the need for complementary human capital.

In the venture capital literature there has beemxdansive discussion about the
potential value added role which venture capitaliety play through the introduction of
outside board members (Sapienza, 1992). Reseaggests that VC firms add little or
no value added in terms of commercial support (Rsteén et al., 1993). Rather, VC
firms tend to support managerial strategy init@sivather than developing strategies
themselves (Fried et al., 1998). This finding ig sarprising given that that the VC
firm’s human capital tends to be highly relatecexperience in financial management as
opposed to actual business experience or expermnadiigh tech sector (Knockaert et
al., 2005). Therefore, outside board capital whibwe VC firm is an external equity
stakeholder will be in the area of financial mamagaet.

Building on the above arguments we argue that whigeefounding team has
mainly R&D or commercial experience then outsidardacapital will be complementary
to the founding team’s human capital. Conversalycases where the founding teams
mainly have financial experience, the VC firm-doated boards will have substitute

outside board capital for the founding team. Hence:
H3a: In high tech start-ups with founding teamsrabierized by high levels of R&D

or commercial human capital, where the VC firm msexternal equity stakeholder,

outside board capital will be a complement to theman capital of the founding team.

10
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H3b: In high tech start-ups with founding teamsrabterized by high levels of
financial experience, where the VC firm is an exéérequity stakeholder, outside
board capital will be a substitute for the humapitesd of the founding team.

The research model developed in this section issanmed in Figure 1. Hypothesis 1
considers board capital in case no external egtitigeholders are present. Hypotheses 2
and 3 suggest that the composition of the boardelims of the degree to which the
human capital of the outside board members is got@ment or a substitute to the human
capital of the founding team will be dependent be social networks of the external
equity stakeholder. In cases where there is normedteequity stakeholder, the human
capital of the outside board members will reflée social networks of the founding team

members.

---insert Figure 1 about here---

11
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METHODSAND DATA

The sample

The high tech start-ups in this research are ddfas new ventures, which have
their own R&D activities and develop and commeizeahew products or services based
upon a proprietary technology or skill. Our sampliéhigh tech start-ups is drawn from
the Flanders region of Belgium. The advantage ofgughis region is that it provides us
with a sample that is homogenous in terms of cdntEbanders is a small, export-
intensive economy, located in the northern partBetgium. We selected Flanders
because it is considered to be an emerging high itegion (Cantwell & lammarino,
2001). To construct the sample frame, first we idied all the high tech start-ups among
academic spin-outs, venture capital backed firnms] atart-ups that received R&D
subsidies. Second, we complemented our sampleawgindom selection drawn from the
entire population of companies that are active ighftech and medium high-tech
industries. In total, our sample comprises 225 difiounded in Flanders (Belgium) since
1991.

For this study, data on the board of directors eadkected for 140 companies. To
judge whether the sample of 140 companies couldsked to make inferences about the
whole sample (225 companies), t tests and chi-segeats were performed on all relevant
variables, including sector, company size and ag&ijtutional origin, founding team
characteristics and VC financing. Differences wsignificant for academic origin, the
sector and the size of the founding team. The auipk contained a higher proportion of
academic spin-offs, a lower proportion of IT comiganand had larger founding teams
compared to the total sample. We account for tddesences when commenting on our
findings.

The 140 firms in our sample cover a wide range ewhhologies, including
software (35%), micro-electronics (13%), medicddted technologies (16%), and others
(36%). Thirty two per cent of the companies haseademic origin, and spun off either
from university or a research organization. Twejy& cent of the companies had

12
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received VC financing at time of start-up or withime first 18 years after founding, while
another 38% have received external capital fronerofiources such as business angels,
the university fund or informal investors. The cangs in the sample had on average
received 0.46 million Euro of external start-upafiting.

The average size of the founding team is 2.36 lpe@pth the smallest founding
team having only 1 member and the largest 7 membées background and experience
of theses founders is quite diverse, however, cefig their technological origin. At
founding 76% of the teams had R&D experience, 33% tcommercial experience and
6% had financial experience. Finally, 35% had prasiexperience in another function,

ranging from production to legal, consulting andierering experience.

Data collection

The primary data source is a structured questiomnavhich enables the
reconstruction of the firm’s history and particlyafocuses on the firm’s resources,
products, market characteristics, corporate govemand employees. The questionnaire
was conducted during personal interviews with thentler or CEO. The founder or CEO
was targeted because they typically possess thé coogprehensive knowledge on the
organization’s history, the firm’s strategy, itsopesses and performance (Carter et al.,
1994).

M easurement of dependent variables

To test H1, H2a/b, H3a/b, we introduced two cotxep the research model,
which we labeled board capital complementarity drwird capital substitution. To
measure board capital complementarity, we courttechtimber of board members that
had complementary experience to the founding teédfa. distinguish between three
categories of experience: R&D, commercial and famarexperience. A board member is
defined as being complementary to the founding teds@n he or she has experience in a
category where none of the founding team membesskperience. We measure board
capital complementarity as the number of board nemlthat have complementary

13



Working Paper Steunpunt OOI: June 2006

experience to the founding team. Conversely, beapital substitution is measured as
the number of board members that had similar e@pee to at least one of the founding
team members. As with board capital complementavie use the three categories of
experience as a starting basis. A board membarhistitute to the founding team when
he or she either has R&D experience, commerciafir@ncial experience which is
already available in the founding team.

The firms in our sample on average had 1.32 baaminbers that were
complementary to the founding team (standard dewiaif 1.30), with a minimum of O
and a maximum of 5. They had on average 0.89 hwamibers that were substitute to
the founding team (standard deviation of 1.13)hwitminimum of 0 and a maximum of
5.

M easurement of independent variables

Academic origin. The academic or non academic origin of a spinsaf$ captured
using a binary variable that took the value of 1thé company had spun off from
university or from a research organization andhotise.

Venture capital financing. In constructing this variable we constructed aaby
variable that took the value of 1 if the company neceived venture capital within the
first 18 months after start-up finance and O otheewPlease note that the venture capital
situation in Flanders is quite specific, with ordpe VC managing substantial funds
(GIMV) and a high number of funds managing reldivamall amounts of financing.

Human capital of the founding team. We employ three different categories of
human capital experience - R&D, commercial andrfaial experience. Commercial
experience was defined as management or commerpalience within a company,
ranging from sales management to business develdpfFieancial experience is
experience in audit, accounting, banking or othaarfcial sectors. R&D experience is
defined as experience in an R&D function withinogporate environment or in research
in a research institution. The degree of experiém@eparticular category (e.g. R&D,
commercial or financial) is defined as the cumuktumber of years experience in a

particular category divided by the total experientall team members measured in

14
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number of years. The degree of R&D, commercialfarahcial experience were all
measured in the same way.

To measure board complementarity or substitutiom,canstruct a new variable
which is the interaction between the presence stiakeholder such as a VC or a TTO
(Technnology Transfer Officer, which is the reletvatakeholder in the development of a
new venture) and the degree of R&D, Commercial ovamcial Experience. The
interaction term between the external stakeholdenrdy and the prevailing experience
in the founding team shows to which extent the aleavwce of this external stakeholder
has an impact on the composition of the board. iRstance, if the interaction term
between the availability of a VC and the degredirancial experience in the founding
team is positive and significant in the regresswimch explains the availability of
substitute board members, this means that VCs atitict members with financial
experience in the board, regardless the availaii@etences in the founding team. The
fact that it is significant also means that the WCimportant in determining the
composition of the board.

In the regression analysis, we use interactiongeshthe degree of experience in

a particular category and respectively VC finanoe academic spin-off.

Control variables

Degree of team heterogeneity. Following Ucbasaran et al. (2003) we employ
Teachman’s (1980) scale to measure the heterogevfeihe team: (H) = X P, (In R).
This measure takes into account how team memberdistributed among the different
categories of a variable. The total number of aaieg of a variable equals 3, namely
R&D experience, commercial experience and finaneiaerience. Hs defined as the
number of years experience in function over thalttgam experience (measured as the

number of years).

15
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Statistical method and model specification

In order to model the effects of the influence lod external equity stakeholders
and the nature of the founding team on board comgearity and board substitution we
first had to address a potential selection biablpra. The selection bias problem may
arise because ventures without outside board meambérreceive a figure of zero for
board complementarity and substitution. It is wallown that simply omitting such
observations from the analysis can lead to biastithates. One approach would be to
estimate both decisions together using a Tobit inddes approach, however, involves
the restrictive assumption that variables that @rpthe propensity decision are exactly
the same as those that affect export intensitpuinview there is littlea priori evidence
that this should be the case, hence we employ #ekrHan two-stage selection model
(see, for example, Greene 2000: 926-937). The §itage involves estimating the
existence of outside board members using a probitetn Stage two involves estimating
board complementarity and substitution with thefltcients adjusted according to the

results of the first stage.

In a first stage where we measured the existen@iside board members in a
high tech start-up, we employed a binary logistigression due to the binary nature of

our independent model. The model took the form &&quo 1):

Outside board members = F(academic origin, VC finance, controls)

1)

The control variables took the form of a vectorfioi / industry variables including
founding year, IT sector, sector experience of thag team and degree of team
heterogeneity as outlined above. We used the fogngar as control for the age of the
company. All firms in the sample were founded betw&988 and 2002. Controlling for
industry effects, we differentiate IT based comparand non-IT based companies. We

define the dummy variable as 1 if the company israfing in the IT sector and O if the

16
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company is operating in another sector such aseddioland microelectronics. We
employed this variable to capture institutional relcéeristics which lead to mimetic
isomorphism (Dimaggio and Powell, 1983). In ordeicontrol for sector experience of
the founding team, we control for the number ofniders that have experience in the
sector the company operates in. The variable rabgéseen 1 and 3, and takes into
account the cumulative sector experience of thexdolg team members in the same
sector as the start-up. The variable takes valifetie founding team has cumulative
sector experience of less then 3 years, 2 if timeutative sector experience is between 3

and 6 years and 3 if the cumulative sector expeeiénhigher than 6 years.

The final model took the form (equation 2):

Board complementarity / substitution = F(degree of R&D experience, degree of
commercial experience, R&D*VC funding, Commercial*VC funding, Financial*VC
funding, R& D*academic, Commercial* academic, controls)

)

The controls took the form of a vector which inaddhe degree of heterogeneity
of the team and the standardized residual of tkéiay regression.

17
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RESULTS

We are able to categorize our sample of high téaft-gps into three different
types of firms according to the nature of extepaaty involvement. First, high tech start-
ups which originate from a PRO we term “academin-sffs”. 70% of the academic
spin-offs make use of a university pre-seed caputad to start-up, 30% have no external
capital at all. Second, high tech start-ups whiahehattracted VC firm investment within
eighteen months after formal company formation ament“VC backed”. There are no
examples of academic spin-offs which have substitutniversity seed capital for VC
money. Finally, high tech start-ups that do nobhglto the former two categories are
categorized as “other”, these firms have no extezgaity stakeholder. The descriptive
statistics for the three groups of firms that areluded in our analysis are presented in
Table 1. The three groups of companies differ $icamtly from each other on a number
of variables, namely the degree of R&D experiente, external capital raised at
founding, the size of the founding team, board sare&l number of outside board

members.

---insert Table 1 about here---

Table 1 indicates that academic spin-offs havégaifcantly higher degree of
R&D experience within the founding team. In additithey raised a significantly lower
amount of external financing compared to the VCkbdccompanies, but a higher
amount compared to the other companies in the sathat were neither VC backed nor
academic. The size of the founding teams of acadestart-ups and VC backed
companies is significantly larger than the siz¢hefother founding teams in our sample.

VC backed companies have significantly larger 8dsatompared to academic
spin-offs, which in turn have significantly largeoards than the other companies in the
sample. Also the number of outside board membersgisificantly larger for the VC

backed start-ups compared to the academic spiraatfighe other firms. Academic spin-

18
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offs have significantly more outside board memhmmnpared to the other firms in the

sample.

The presence of outside board members

Table 2 presents univariate statistics to desdhibesample differences between
high tech start-ups which have an outside boardtlaose that do not have one. We find
that 60% of the high tech start-ups in our samp@eehboards with outside members,
which highlights the prevalence in high tech stgrteompanies.

---insert Table 2 about here---

The composition of boards

To test the hypotheses relating to board compleaniépntand board substitution,
we employed a Heckman selection procedure in aaeontrol for the probability of
having outside board members. Table 3 shows tlressign models after controlling for
the probability of having an outside board. Modetriiploys board complementarity as
the dependent variable and model 2 employs bodustitution as the dependent variable.
All variance inflation factors were below 3.0 (maxim value 2.47) suggesting that

multicollinearity was not an issue (Hair et al. 989.

---insert Table 3 about here---

With regards to hypothesis H1 we find partial suppor the fact that founding
teams that do form an outside board, but do noe leternal equity stakeholders have
board capital that is substitute to the human ahpitthe founding team. We find that a
higher degree of commercial experience in auton@ateams leads to a higher number
of substitute board members (p<.10). This means$ tha higher the commercial

experience within the autonomous founding teamntbee often the founding team will

19
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add people with similar (commercial) experiencetite board. We find no significant
evidence that the proportion of R&D experience utbaomous founding teams leads to
attracting either complementary or substitute olgtdboard members, even though the
signs of the coefficients are in the expected timac Our evidence suggests, therefore, to
partially support H1.

Hypothesis H2a states that board capital of acadspin-offs will be a substitute
for the human capital of the founding team wheeelthman capital of the founding team
is characterized by high levels of experience inCR&ctivities. Hypothesis H3b states
that board capital of academic spin-offs will beamplement for the human capital of
the founding team where the human capital of thadiing team is characterized by high
levels of involvement in commercial and financiaperience. Our findings, however, do
not support our hypotheses. We find that acadepicaffs with a high degree of R&D
experience on board tend to attract outside membeatsare complementary, and thus
have commercial and/or financial experience. Timdifng suggests that the TTO officers
which are usually envolved in the team compositmhnacademic spin-offs have
developed social networks with non-technical pessbiat might be interested in a board
position. In addition, academic founding teams witlgh degrees of commercial
experience tend to attract board members that t@avgplementary experience compared
to the founding team members, i.e. have R&D expeseOur qualitative interview data
shows that often the professors, who have develtdpedechnology often remain at the
board of the new start up, while leaving it to foending team to commercialize the
technology. Again, it shows that TTO officers hdneen successful in developing social
networks with commercial persons that might be dblefurther commercialize the
technology. In summary, H2a and H2b do not recsuport.

Hypothesis H3a argues that high tech start-upls fwiinding teams characterized
by high levels of R&D or commercial human capitatere the VC firm has some
power, will have board capital that is a complenterthe human capital of the founding
team. Hypothesis H3b argues that high tech statwith founding teams characterized
by high levels of financial experience, where th€ Yfrm has some power, will have
board capital that is a substitute to the humairitalapf the founding team. Our results

reveal that boards of VC backed firms tend to hawtside members with commercial
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and financial experience that is complementarptméling teams whose human capital is
characterized by high levels of experience in R&Bd acommercial experience.
Conversely, in founding teams whose human capstalharacterized by high levels of
experience in finance VC firms tend to develop Hbeawith human capital that
substitutes that of the founding team. Our findidgsnot provide sufficient support for
H3a, but do provide support for H3b. These resulticate that VCs often appoint
outside board members with financial experiencetite boards of their portfolio
companies. Our qualitative data show that the sgmt@tives of the venture capital firm
in the boards of small firms usually has only ficah experience. However, the
entrepreneurs do not expect more from the ventapéatist they have attracted. So, they
look for additional board members themselves, witah bring the commercial and/or
technical experience which is necessary.
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CONCLUSIONSAND IMPLICATIONS

In this paper we have sought to shed light on atixaly understudied area of
governance in high tech start-up firms, specificathe composition of an outside board
in high tech start-ups at the time of founding. Ehely of boards in high tech start-ups is
important since high tech start-ups are common$puece-poor. In order to overcome
this resource poorness, high tech start-ups wiledd on their environment for the
attraction of additional resources. Board capitansisting of human and relational
capital may help to gain access to these resources.

This research complements previous research indtrmeain that has
analysed board composition and the roles of boardkthe impact of external equity
stakeholders on board composition (Fiegener e2@00; Molz, 1985; Rosenstein et al.,
1993; Lee et al., 1999). However, in order to ustierd whether board composition
helps to gain access to resources that high temit-ugis are so often lacking, it is
important to study board composition and the paéwof the board to help start-ups to
gain access to external resources. Researchergngiuasbard composition have indeed
emphasized that it is mainly board capital that ddtermine whether the start-up can
gain access to external resources through the bfidiltman and Dalziel, 2003).
Therefore, we examined the composition of the edleboard, and looked at how this
composition related to the composition of the fangdeam. If the human capital of the
external board members is similar to that of thenfbng team members, the access to
additional external resources may be limited. Tloeeg we examine whether or not the
external board has human capital that complemerdalustitutes for that of the founding
team. Besides, we looked at how the presence efrealtequity stakeholders affected
board composition and board capital.

First, we found that founding teams without extémeguity shareholders do not
tend to compose outside boards with complementanyaim capital, that is they tend to
attract board members with a similar human capitais may be due to the fact that they

lack the social network to attract this complemgntauman capital.
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Second, VC firms tend to recruit board memberd trave financial human
capital and so add complementary human capitab&wds where the founding team does
not have such financial skills. However, in the esasvhere the founding team was
characterized by high degrees of financial humantalathen the VC-firm did not add
complementary human capital in terms of the boeather the human capital it added
was a substitute for the founding team’s humantahpi

Third, contrary to our expectations academic gpia-(start-ups with a PRO as
external equity stakeholder) tend to attract oetsreembers that are complementary, and
thus have commercial and/or financial experienagthiermore, in academic founding
teams with high degrees of commercial experiennd te attract board members that
have complementary experience compared to the fogridam members, i.e. have R&D

experience.

These findings have a number of implications foacgice. First of all, these
findings have a number of implications for highheentrepreneurs who are typically
resource-poor. First, it seems that, without thesence of external equity stakeholders,
such as PROs, they do not tend to complement kugiran capital with that of board
members. Further research should indicate whatesaiheir reluctance for the attraction
of external board members with complementary huoegpital. This may be caused by
their own fear of loosing autonomy due to the pneseof external board members, but it
may also be caused by the fact that they lack pipeopriate network for finding these
external board members. If this is the case, tiwer@ role here for intermediation by
government agencies and public policy. Second etlieslings raises new questions on
the value-adding role of the venture capitalist.r @ndings suggest that most VC-
appointed outside members of the board are peopth financial experience.
Researchers in the resource-based view of the liame found the founding team’s
commercial experience to be a particularly impdrtdeterminant for the company’s
future growth and survival (Heirman et al., 200@bRrts, 1991; Cooper et al., 1994).
The attraction of a venture capital firm to the gamy’s capital does not lead to opening
doors to this critical commercial human resourddeast not by means of the board of

directors. If seems that, if high tech entrepreseaim at gaining access to external
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resources by adding a VC in the board, it haslittffect on the attracting on these
external resources, at least in the context thastwdied them. Third, we find however

that attracting a PRO as external equity stakelhaldes have an impact on board capital
and that these boards often have external diredtas have complementary human
capital to the founding team.

These findings have academic implications and $ilgat on the factors that may
lead external board members to bring access taures® to the board. This research
provides new insights to agency theory, resourgeni@ence theory and social network
theory. This research shows that, even though fxaesource dependence perspective it
seems natural that high tech start-ups attractreadt®oard capital that is complementary
to the founding team, this rarely happens in pcactihis may be explained by the fact
that both founding team members and external egtatyeholders, such as VCs, lack the
social network to attract complementary human efpat the board. In some cases, they

may consider the board as an agency instrumerdrrdtan a value-adding instrument.
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Figure 1: Research Model
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Table 1: Descriptives
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Academic Spin-off V C-backed* Other

Founding team 0.14 0.19 0.21
heterogeneity (0.25) (0.34) (0.29)
Degree of R&D 0.87 0.53 0.48
experience founders**** (0.25) (0.46) (0.42)
Degree of Commercial 0.050 0.11 0.78
experience founders (0.10) (0.23) (0.13)
External capital at 404 290 2 086 032 75 355
Founding**** (931 132) (1873 385 (469 407)
IT sector 0.33 0.44 0.35

(0.47) (0.51) (0.48)
Size Founding Team*** 2.84 2.50 2.05

(1.41) (1.31) (1.24)
Size Board**** 4.75 5.63 3.07

(1.41) (1.96) (1.36)
Number of outside board 1.82 3.44 0.88
members**** (1.45) (1.46) (1.18)

*high tech start-ups that are not academic spis-wfth venture capital within eighteen months aftart-

up

Kruskal Wallis Test; levels of significance: *=.10=.05; ***=.01; ****=.001

Table 2: Univariate statistics

No outside board Outside board Overall
members members
Sector
IT 44.9% 55.1% 35%
Other 36.3% 63.7% 65%
External shareholders
Academic origin** 26.7% 73.3% 32%
VC-backed**** 12.5% 87.5% 12%
Overall 39.6% 60.4% 100%

Chi-Square Test. Levels of significance: *=.10; 5; ***=.01; ****=.001; n=140
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Table 3: Regression (Hypotheses 1-3)

Dependent
variable= number
of complementary

Dependent
variable= number|
of substitute boarg

board members members
MODEL 1 MODEL 2
Independent variables
Degree of R&D -.833 .730
experience (.521) (.452)
Degree of commercial | -1.456 1.963*
experience (1.240) (1.077)
Degree of financial
experience
R&D * VC finance 1.834** -.988
(.706) (.613)
Comm * VC finance 6.243%+*+* -1.098
(1.491) (1.294)
Fin * VC finance -28.977 50.890**
(24.23) (21.034)
R&D * academic 2.491** -.042
(1.107) (.961)
Comm * academic .868 6.071
(4.776) (4.147)
Fin * academic - -
Control variables
Degree of team 143 .829
heterogeneity (.879) (.763)
Standardized residual of .262 -.554
auxiliary regression (.326) (.283)*
Constant Term 1.038** 416
(.486) (.422)
F-value 4.040**+* 4.760%**
R2 .583 .622
Adjusted R? 439 492

Levels of significance: *=.10; **=.05; ***=.01; ***=,001; n=39
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