View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Vlerick Repository

Vlerick Leuven Gent
‘Management School

the Autnmnmoms Monsgemend Schonl of
il Uabverslty wind Kntbolinks Undversiteit Ligves

Vlerick Leuven Gent Working Paper Series 2008/09

TOWARDSAN EVOLUTIONARY MODEL OF THE ENTREPRENEURIAL
FINANCING PROCESS: INSIGHTSFROM BIOTECHNOLOGY STARTUPS

TOM VANACKER
SOPHIE MANIGART
Sophie.Manigart@vlerick.be
MIGUEL MEULEMAN

Miguel.Meuleman@vlerick.be

D/2008/6482/12


https://core.ac.uk/display/288011162?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

TOWARDSAN EVOLUTIONARY MODEL OF THE ENTREPRENEURIAL
FINANCING PROCESS: INSIGHTSFROM BIOTECHNOLOGY STARTUPS

TOM VANACKER
Ghent University, Department of Accounting and Quogte Finance
SOPHIE MANIGART
Vlerick Leuven Gent Management School
MIGUEL MEULEMAN

Vlerick Leuven Gent Management School

This paper benefited from the comments of Gavins@asDaniel Forbes, Hans Landstrém, Harry Sapienza,
Shaker Zahra, Academy of Management Meeting reviewad participants from the 2008 Belgian Financial
Research Forum. We thank Bart Clarysse and hisurgseéeam for generously granting access to thea dn

Flemish research based startups. The first auginatefully acknowledges the financial support o€ th
Intercollegiate Center for Management Science ..

Contact:

Miguel Meuleman

Vlerick Leuven Gent Management School
Tel: +32 09 210 97 70

Fax: +32 09 210 97 00

Email: Miguel.Meuleman@vlerick.be



ABSTRACT

Using multiple longitudinal case studies of youngtéchnology firms, we study differences
in the financing process between high and low pariiog firms. Findings suggest that initial
differences in the specialization of the investwith whom entrepreneurs affiliate early on,
affect the ease with which firms attract (specediz follow-on financing and firm
performance. We demonstrate the role of the sammmitext in shaping initial financing
outcomes, as entrepreneurs limit their search if@nting to one or a few investors with
whom they have pre-existing ties. Additionally, @esearch provides a dynamic view of the
financing process. We identify isolating mechanisimsluding entrepreneurial learning and
homophily and network considerations in investondigation, which limit entrepreneurs
when trying to adopt successful financing strategmeplemented by competitors later on. A
core contribution is that we theorize on evolutignarocesses in the financing process. This
new perspective advances our knowledge on dynamitise financing process and opens

multiple avenues for future research.

Key words: entrepreneurship; new venture finandearnicing process; venture capital;
performance



INTRODUCTION

Why and how do firms differ in their conduct? Whg they perform differently?
These are some of the most fundamental questicatslith at the very core of business
management and strategy research (Nelson, 199tgnRstudies suggest that the financing
process is one of the key external prompts initgatifferences in development between high
and low performing entrepreneurial firms (Beckmamérton, 2008; Maurer & Ebers, 2006).
It is proposed that the financing process influsnti®e structure and experience of the
management team (Beckman & Burton, 2008) and te#iahanges in how firms arrange and
reconfigure their social capital (Maurer & EberB08) amongst other. Despite its importance,
our understanding of the characteristics of theepnéneurial financing process causing
differences in performance between firms remamstéid.

Researchers have extensively examined differeanéimg decisions, such as whether
a firm will raise debt or equity (see Harris & Ravil991 for an overview), public or private
finance (Denis & Mihov, 2003), bank debt or tradedit (Nilsen, 2002) and bank debt or
venture capital financing (Ueda, 2004). The majoot prior research, however, focuses on
the type of financing raised and builds on two cetimg theoretical frameworks, namely the
static trade-off theoryand pecking order theofy(Fama & French, 2005; Frank & Goyal,
2005; Shyam-Sunder & Myers, 1999; Myers, 1984). I&/lprior research focuses on the
differences between these two theoretical framesyaithey typically ignore the similarities.
As a result, much of the literature on the finagciprocess rests on a few common
assumptions.

First, financial theories assume that entreprena@gconomically rational. Economic
rationality implies that entrepreneurs make finagcilecisions in such a way that wealth is
maximized (Myers, 1984). In the case of young emaeeurial firms, additional goals and
constraints have been identified, such as thengiiess to remain independent and keep
control over the business (Sapienza, Korsgaard, ogbds, 2003) and knowledge about

financing alternatives (Van Auken, 2001).

! The static trade-off theory posits that firms withde-off the benefits of debt (i.e. tax benefagpinst the costs of debt
financing (i.e. bankruptcy costs). Firms will rafseancing across time in such a way that an optiar@et capital structure
is obtained (Modigliani & Miller, 1963; Titman, 198

2 The pecking order theory posits that firms wilhkafinancing alternatives, because of asymmetriorination, and the
resulting underpricing. Firms will prefer interrfainds, if internal funds are insufficient they wiliise debt financing and
they will only raise external equity as a last reg¢blyers, 1984; Myers & Majluf, 1984). In a pecginrder framework, firms
have no target capital structure and financinggens merely dependent on the availability of inééifunds and access to
debt financing at the time (Myers, 1984).
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Furthermore, once entrepreneurs have decided tactatbutside financing it is
assumed that they will explore the entire rangeeéstors and investors have access to the
entire pool of firms willing to raise external fineing (Sorensen, 2007; Eckhardt, Shane, &
Delmar, 2006).

Second, financial capital is typically consideredoe a commodity good (Janney &
Folta, 2006; Janney & Folta, 2003) as opposed tmigue resource. Traditional finance
models, such as the static trade-off theory andkipgcorder theory, portray financial
intermediaries as passive actors (Myers, 1984% &kplains the current focus in the literature
on the type of financing firms attract, while thection from which source to attract
financing has received considerably less atten{dassar, 2004; Kochhar & Hitt, 1998).
However, intermediaries specialized in financingvgth-oriented entrepreneurial firms, such
as venture capital investors and business angashighly selective in the firms they are
willing to invest in, play an active role as mom#g@nd add value after they have invested in
the company (Sapienza, Manigart, & Vermeir, 189%his makes private equity a source of
finance that is scarce, distinctive and imperfectigbile across companies and it indicates
that financial capital is not necessarily a comrhodjood, but might create sustainable
differences in development between firms.

Third, it is assumed that financing decisions amsell solely on economic
optimization at the time with no influence fromarifinancing decisions and outcomes (see,
for example, Fama & French, 2005; Frank & Goyal,020 Nevertheless, previous
experiences with particular types of financing anidr contacts with particular investors may
influence financing decisions. Helwege and Liaray,gxample, show that once firms obtain
external financing they are more likely to obtdimithe future. However, whether this is due
to external financing needs that are correlatedssctime, learning by entrepreneurs or other
processes, remains unclear. Overall, dynamics @ fthancing process remain poorly
understood (Eckhardt, Shane, & Delmar, 2006).

The resulting image is one of entrepreneurs thdtenoptimal financing decision at
one point in time under a number of constraintsghsas the willingness to remain
independent and information processing limits. \@hiamancial capital gives access to other
critical resources, such as human capital and palsiapital, but is in itself not a unique

resource.

3 Also more traditional financial intermediarieschuas banks, have been proposed to monitor loarfsrby who borrow
from them (Diamond, 1984).
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This is in contrast with recent organizational gsdindicating that the financing
process may be a key external prompt initiatingtasnable differences in development
between high and low performing firms. This tensimetives us to study the financing
process from a different theoretical lens, namelye®olutionary model of development. An
evolutionary theory posits that differences wiligxbetween firms in the same industry and
that those differences are likely to persist actimss (Nelson & Winter, 1982). The following
three interrelated research questions are addre@geldow does the financing process differ
between high and low performing firms, (b) how Hioge differences originate and (c) why

do those differences persist?

METHODS AND RESEARCH DESIGN

The research design is a longitudinal, multipleecatudy involving nine young
biotechnology firms. Case studies allow us to bewmadxisting findings by pointing to gaps
and beginning to fill those gaps by generating mesights in a underexplored research area
(Siggelkow, 2007). We employ longitudinal case sadas these are particularly suitable to
study process issues. Multiple cases enable aatipin logic in which cases are treated as a
series of experiments, each serving to confirmigeahfirm inferences drawn from the others
(Yin, 1984; Eisenhardt, 1989b). The results of ipldtcase research are typically better
grounded than those of single-case studies. Ttearels also uses an embedded design (i.e.
multiple levels of analysis) that includes both #&repreneur and investor. Although an
embedded design is complex, it permits richer ancemeliable models (Yin, 1984).

We chose young biotechnology firms as our resesetting for two reasons. First, it
allows us to focus the study on one type of finagchamely private equity, such as venture
capital and business angel financing. The chaiatitey of the biotechnology setting limit the
use and availability of other financing alternasiv@raditional sources of financing, such as
internal financing or debt financing are typicalipavailable or even unsuitable (Pisano,
2006). In order to get at a stage where it is fesdio raise other types of outside equity
financing, such as public equity and private eqiéiioym large pharmaceutical companies (if
that is part of the strategy of the firm), it iiyally necessary to first raise private equity
from other external sources, such as venture digpstaand business angels (Nilsson, 2001).
Second, given the difficulty to attract financiapital, financing decisions are decisions of

heightened importance in young biotechnology fi(@seene, 1999).



Therefore, biotechnology entrepreneurs are expettguhy considerable effort and
time in raising financing.

We selected cases opportunistically based on ardtieal sampling procedure
(Eisenhardt, 1989b). In order to generate insighhow differences in the financing process
relate to firm performance, we selected matchedspafi biotechnology firms that operated
under similar conditions but differed considerabith respect to their performance (Table 1).
Young biotechnology firms were labeled as highaw performing based on widely applied
proxies, such as employment growth, total assewtir@nd patenting rate (Maurer & Ebers,
2006). These dimensions gauge biotechnology stirtygowth across a diverse range of
dimensions critical to early success: success anuitng human capital, investments in
tangible and more importantly intangible assets] davelopment of intellectual property
(Baum, Calabrese, & Silverman, 2000).

All cases are pure biotechnology firms active isemrch and development (R&D).
Pure biotechnology firms are founded with timain purposeof exploiting opportunities
provided by modern biotechnology. We do not consfatens from traditional sectors whose
activities only partially involve biotechnology. @echnology firms had to undertake R&D to
(partially) develop new innovative products andvess to be introduced on the market.
Requiring all firms to be active in R&D ensuresttinge are studying a more homogenous

group of growth-oriented firms with high financingeds (Nilsson, 2001)

Insert Table 1 About Here

We control for the following contextual factors aur sampling that might have an
effect on the financing process: location, chargties of the founders, firm origin and
market sentiment at the first financing round. Indey to control for location and
corresponding differences in the legal context degelopment of financial markets, we
restrict our cases to Flemish biotechnology firmite Flemish biotechnology cluster is
vibrant, but developing. The number of biotechngligns per inhabitant and the number of
employees per biotechnology firm lies above the opean average (Flanders

Interuniversitary Institute for Biotechnology, 2002

4 We ensure that the sampled biotechnology firmsaative in R&D by (a) asking a filter question thgh preliminary
telephone interviews (b) checking if the respectigses appeared in a listing of firms that appi@dr&D subsidies from
the most important R&D subsidy granting agencylamBers.
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The biotechnology industry, however, is relativejgung. Most of the medical
biotechnology firms have been founded in 1995 derlaThis implies that Flemish
biotechnology firms are typically founded by pumestists. There is still naell-developed
market of ‘second-generation’ biotechnology mansgéflanders Interuniversitary Institute for
Biotechnology, 2002). This stands in contrast te thK and US biotechnology industry, where
scientific entrepreneurs accumulated founding aadagement experience through earlier foundings
(Maurer & Ebers, 2006). Hence, limiting our case$kemish biotechnology firms has the additional
advantage that founding teams are rather simildraar all characterized by limited prior business
experience and limited formal education in busiraghsinistration.

We include firms from different origins, such asademic spin-offs, corporate spin-
offs and spin-offs from specialized research ingtg (Table 1) as the origin of the firm may
influence the financing process (Lindelof & LofsteB005§. Furthermore, it is well
established in the literature that private equityestments show a cyclical pattern (Gompers
& Lerner, 1998). We controlled for the availabilioy private equity financing by sampling
matched pairs raising their first private equityalincing during hot markets and cold markets
(Table 1). Pharmaleads and Theraptosis raisedwgtafinancing during 2000. This was a
record year; both in terms of amount of financiagsed by private equity investors and in
terms of amount invested in their portfolio coman{EVCA Yearbooks). Entomed, Myosic,
AC Pharma, Irogen, Genom, I-Zyme and Aptanomicsechiprivate equity financing for the
first time after 2000, a period during which invasnts by venture capitalists decreased
dramatically, especially in high technology sec{@¥CA Yearbooks)

The characteristics of the cases are summarizebla 2. Firms are founded between
1999 and 2003. The cases are all pure biotechndiogg active in areas, as diagnostics,
therapeutics, technology platforms and environm@&nstart-up, the average firm employs 4.8
people and has an average asset base of €2,03B&88d on figures from the most recent
fiscal year (2006) the cases currently employ oerage 25.6 people and have an average
asset base of €18,069,000. All firms start with(exclusive) license on a patent or patent
portfolio from the university or parent companyi xave no patents (granted) on their own

name yet.

® A popular image in the entrepreneurship literaiisréhat of an entrepreneur starting an indepentiasiness from his
garage (Bhide, 1992). This image is unlikely in aetting. Given the research and development iitensature,
biotechnology firms typically originate from acadearor the business community.

® Most of our matched cases raised financing ducioig markets. This is because our research intevastin studying
dynamics in the financing process yafungbiotechnology ventures that were maximum five yeddsat the start of data
collection.
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The average number of patents granted to the fpruntil 2006 equals 7.8. The
median number of equity financing rounds equals twith a minimum of one and maximum
of four. In none of the cases had the investoreexivhen the firm was selected for the
purpose of this study. However, in some cases rigf)aexit was realized while we followed
the cases in real time and this under differentn®isuch as an IPO, trade sale or failure.
Therefore, our results do not suffer from a sucoessurvivorship bias. This is an important
advantage compared to prior studies that only factuguoted (Gompers, 1995) or surviving
firms (Beckman & Burton, 2008) due to data constsai

Insert Table 2 About Here

There is a large difference in growth and developnieetween the cases that were
selected as high versus low performing biotechnoligns. High performing firms employ
between 10 and 67 people, while low performing $iremploy between three and four
people. The amount of assets lies between €2,284&00 €119,559,000 for high performing
firms, while the maximum amount of assets in the Iperforming cases equals only
€894,000. The high performing firms were grantegiinimum of 10 and a maximum of 22
new patents up to 2006. Low performing firms hawebeen granted patents since founding,

except Entomed with two patents granted since fimgnd
DATA SOURCES

We used several data sources (Table 3): (1) gatimétand qualitative data from
semi-structured interviews with key financial démmsmakers from both biotechnology firms
and biotechnology investors, (2) e-mails and plaaiks to follow-up interviews and track the
financing process in real time, (3) financial staét datdand statutory required publications
on capital increases and shareholder structure(@na@rchival data, including Web sites,
business publications and materials provided bgrménts. The use of multiple data sources

increases the validity and reliability of the evide (Yin, 1984).

Insert Table 3 About Here

7 All Belgian firms, irrespective of their size, aeguired to file detailed yearly financial statertse



We conducted more than 40 interviews. All intervéemere conducted by at least two
researchers, where one researcher exclusively @éhlimaking field notes. Additionally all
interviews were taped and then transcribed in therd following the interview. The first
phase included pilot interviews with biotechnologtrepreneurs, biotechnology investors,
policy makers within the biotechnology domain ancenmbers of the biotechnology
association. During the pilot interviews, we finswd the interview guides targeting
entrepreneurs and investors. The pilot interviemdicated that financing decisions within
biotechnology firms are typically made by the Chietecutive Officer (CEO) eventually
helped by a Chief Financial Officer (CFO). Othediinduals within the biotechnology firms,
such as senior scientists, typically have limitethded knowledge about the financing events
taking place.

In the primary data collection, we conducted 15 iss&nuctured interviews with key
informants within the biotechnology firms. The iniewees who were our informants were
the founding entrepreneurs and senior managemabatinferviews were 90-120 minutes and
followed an interview guide that had variations foe different biotechnology cases. The
interviews began with background information, sashmanagement team composition and
prior experiences, core technology, products in piygeline, market characteristics and
alliances. We then asked informants to chronoldlyiatiscuss the history of the firm with
respect to its financing process. Based on yeamgntial statements and statutory required
publications on capital increases, interviewerpared a financing timeline in advance of the
interview. This financing timeline captured thetbry of the financing obtained and was used
during the interview to crosscheck information pded by our informants. During the
interviews, we additionally discussed the financinguccessfully applied for and financing
which entrepreneurs were not willing to consider.

We also conducted nine semi-structured interviewth wgelected biotechnology
investors that offered financing to the cases suldiGiven the sensitive nature of the
financing process, we did not require investordiszuss individual portfolio companies. We
focused on the general investment process and sdisduthe different phases in the
investment process from deal origination througlit. ekhis strategy allowed us to link
detailed investor characteristics to the caseghBumore, despite the sensitive nature of the
topic studied, some investors while discussing ¢femeral investment process, offered
examples involving the cases studied. Other invest@en provided confidential reports on

their portfolio companies at the end of the intewwi
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We interviewed independent and private, independadtquoted, university-related,
bank-related and corporate venture capital fundsittivested as little as €500,000 to as much
as €194,000,000 in biotech.

The transcriptions alone totaled 700 double spageges. We asked follow-up
questions via phone or interview when clarificatior@s needed. Part of this study is
historical, in the sense that we rely on intervieamsl archival data to obtain a retrospective
account of the financing process. Following Van\en (2007), however, we initiated a
historical study before the ultimate outcomes @f tinancing process became apparent. The
IPOs, trade sale and failure of the cases all oedun the years following the interviews. As
important changes took place in the financing pseater our interviews, we tracked change
in the financing process in real time. We collecgeftlitional financial statements, statutory
required publications and new press releases. ibddity, we attended management road
shows and asked short additional questions threuglail or telephone.

Throughout our data collection, we took steps tmimize informant biases. Given
that we study young biotechnology firms -that axmum 5 years old at the time of the first
interview- and that capital acquisition decisions aajor decisions, we limit recall bias
(Neisser, 1982). If informants had difficultiesancurately remembering financing events, we
would expect differences in the information thegpyided with data from other sources. This
was not the case, however. We also focused on fthaisig the interview process. An
emphasis on facts is likely to be less subjectivebdth cognitive biases and impression
management (Miller et al., 1997). The informationeg was quite objective (e.g. whether a
company applied for different sources of fundindjether investors had prior ties to the
investors from which they raised financing and hiowestors helped the firm with raising
follow-on financing). To further motivate intervie®s to give accurate data we promised

confidentiality.
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DATA ANALYSIS

We analyzed the data by first building individuadse studies synthesizing the
interview transcripts and archival data (Eisenhat@89b). A central aspect of case writing
was “triangulation” between interview and archigalurces to create a richer, more reliable
account. Case histories were used for two analyg#isin-case and cross-case. The within-
case analysis focused on the financing timelineicvisummarized all financing events,
unsuccessful financing events and important fants @nclusions for the individual cases.
Within-case analysis allowed us to describe tharfaing process in detail as experienced by a
single firm. Through this process, we noted pa#temthin each case. Next, the conclusions
from each individual case were considered to bermétion needing replication by other
individual cases (Yin, 1984).

Cross-case analysis began after all cases werghdéidi (Eisenhardt, 1989b). Using
cross-case analysis techniques, we looked for aindbnstructs and relationships across
cases. We heavily relied on cross-case synthesiasbyg (word) tables and graphs that
display the data according to a uniform framewdrke tables were used to study whether
different groups of cases were more similar andtidreparticular subgroups or categories of

general cases could be identified (Yin, 1984).

MAIN FINDINGS

How does the Financing Process Differ between High and L ow Performing Firms?

Prior studies typically portray the financing preseas a teleological model where firm
history and previous financing decisions have kajtif no, influence on subsequent
financing decisions (see, for example, Frank & G08805 and Fama & French, 2005). Our
data suggest that the source from which firms @tfimancing during the startup phase, the
financial resources they can subsequently accesnsgdthe development phase and firm
performance are interrelated. Historical financitegisions have a substantial impact on the

subsequent financing process and firm performaa@evahole.
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Table 4 shows the type of investors and the fimapobund in which they participated.
We differentiate between the high and low perfognoases. Specialized venture capital
funds (VCFs) are funds that (a) actively invesbiatechnology firms and (b) have a team
dedicated to biotechnology proposals. The non-gfiged VCFs comprise university funds,
private equity subsidiaries of banks and other seeialized VCFs (funds investing
infrequently in the biotech sector without a teaadidated to this sector). Besides formal
venture capital, our cases received financing fbursiness angels (BAs) defined as wealthy
individuals investing their personal funds in ptels held firms. Finally, the parent company
in case of corporate spin-offs generally offeredtstip financing.

It is remarkable that all cases receiving spe@dlizenture capital during the startup
phase are also those firms classified (prior tdectihg the data and knowing the final
outcome of the cases) as high performing. The pmgtiorming firms also raise the largest
amount of pre-exit financing. Aptanomics, Genom eriptosis and AC Pharma have all
raised over €6,000,000. Aptanomics, Genom and Pphteses have even raised a cumulative
amount of private equity exceeding €25,000,000mEibacked by specialized investors
during the start-up phase are also more likelydndact an Initial Public Offering (IPO).
Aptanomics, Genom and Theraptosis, all financedmscialized VCFs, have conducted an
Initial Public Offering (IPO). Going public is a m@ntous event for biotechnology firms: it
gives the firm access to well-needed capital, mses legitimacy and is an important exit
mechanism (Deeds, Decarolis, & Coombs, 1997). iBhis sharp contrast to the firms starting
with non-specialized financing. These firms raigmsicantly smaller amounts of follow-on
financing, if any. Furthermore, not one firm conthecan IPO. We observed only one exit,

which was a failure (case Myosic).

Insert Table 4 About Here

Aptanomics is a good illustration of a firm sigodintly benefiting from its early
affiliation with a specialized investor. Mid 200Aptanomics received seed financing (only
62,000 euro) from a specialized Belgian venturatabfund. This fund previously invested in
other spin-offs from the research institute fromiakhAptonomics spun-off. The specialized

fund helped in searching for an experienced manager
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The venture capital fund found a Belgian managehénUS, who previously held key
management positions in four European and US Hiatdogy firms and had nearly 25 years
of experience in the biotechnology sector. Accaydito this manager, who joined
Aptanomics, the fund was also instrumental in hgjptio attract specialized financing from
international funds later on. By August 2002, tbenpany raised some 5 million euro in start-
up financing.

Entomed, in contrast, is a good illustration ofiranfconstrained by its initial non-
specialized investor. The firm started in 2002\ug science professors as a university spin-
off. One of the founders contacted a business gsofein his network to help in the search for
start-up financing. This professor personally krewcal VCF manager, who subsequently
decided to offer financing. Expectations at startwere high: the firm would develop into a
professional biotechnology firm in two to three ggaemploying 25 to 30 people (Source:
university report). The initial investor, howeveras not specialized. Although the investor
previously invested a couple of times in biotecbggl firms, the CEO mentioned that the
investor “is not very selective”’and that“specialized investors would be better for the
expertise and management supporThe investor also made it clear that the fund was
unlikely to offer follow-on financing. However, Eathed would need at least an additional 1
million euro within the next three years. Today,renthan four years after founding, the firm
employs four people (FTE), which is far below expé&ons. The CEO did not receive much
support from the founding investor and was unablettract specialized venture capital.
Instead, the CEO once more resorted to pre-exigtegyand received financing from the
university seed fund.

We claim that specialized investors help their fodi firms in raising large amounts
of specialized follow-on financing. Furthermoregesjalized investors contribute indirectly to
the ease with which their portfolio firms can attraspecialized follow-on financing.
Consistent with Hellmann and Puri (2002), we iltastd how they play a key role in
professionalizing the firm by shaping the managenteam. Access to large amounts of
follow-on financing and firm professionalizationbsequently benefit firm performance. We
observe different processes in the firms startinth wion-specialized investors. Although
some non-specialized investors helped their paotfiims with raising follow-on financing,
this follow-on financing typically comes from otheon-specialized investors. The portfolio
firms of non-specialized investors are at a contipeti disadvantage when targeting
specialized investors, because of the limited netvamd lack of reputation in the biotech

investment community of the early investor.
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Furthermore, also non-specialized investors idt@tanges in the management team,
although less prevalent. However, it typically itwas part-time managers or managers where
the track record of building young biotechnologyrfs is less obvious, which is different from
the additions made by specialized investors.

We considered several alternative explanations. @nthat the cases differed in
quality and growth potential at start-up. Firmshatigher potential might search financing
from specialized investors (Sorensen, 2007) or iapeed investors might be better at
selecting firms with the highest potential (Zachk&sa& Meyer, 2000). However, this
explanation seems unlikely in our setting. Predgtifirm success in high technology
industries is very difficult (Lerner, 1999). Whenadyzing the growth of startups, Audretsch
(1995) shows how no firm nor industry charactersstare able to predict growth in high-
technology industries. Our cases support this \aswearly signals of firm potential do not
differ systematically between firms backed by sakxéd versus non-specialized investors.
First, nearly all firms are founded by pure sciststiwith limited or no business experience.
Hence, there is little variance in initial humarpital. If experienced managers are recruited
after start-up, this is typically under the impetok the initial investor. In the case of
Aptanomics, for example, a highly experienced managps attracted, who was known by
the founding venture capital fund from prior invasnts. Second, no consistent differences
are observed in terms of alliance capital, amounpre-founding R&D, maturity of the
technology and market orientation (Table 5). Impotrdifferences between the two groups of
firms only become apparent in the development stagproximately three years after
founding, when follow-on financing is raised. Henee found no indications that the cases

differ in quality at start-up.

Insert Table 5 About Here

A second explanation is that differences in moioratbetween entrepreneurs and
more in particular differences in growth ambitiaivd our findings. Not all entrepreneurs are
growth-oriented and the majority of entrepreneetsup new businesses to provide an income
or support a desired lifestyle (Berger & Udell, 829n many cases, these entrepreneurs will
even sacrifice growth for lifestyle choices (Maniga Struyf, 1997). Prior research confirms
that growth motivation has a positive impact orlizea growth (Delmar & Wiklund, 2008;
Wiklund & Shepherd, 2003).
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Nevertheless, even the entrepreneurs in the lofonpeing cases were initially high
growth oriented. Entomed, for example, plannedeteetbp into a professional biotechnology
firm in two to three years after founding, emplayi@5 to 30 people (Source: university
report). The CEO of Myosic envisioned to raise sdi@anillion euro in follow-on financing
and subsequently conduct an IPO (Source: initigifass plan). The CEO of Pharmaleads
compared its firm with another academic spin-ofonir the same university, which
experienced dramatic growth and conducted an IRQr¢®: university report). Despite their

high growth ambitions at start-up, all of thesenrseem unable to realize high growth.

How do Initial Differencesin the Financing Process Originate?

In the previous section, we demonstrated how tligalirfinancing source plays a
critical role. Firms starting early with specializavestors attract large amounts of follow-on
financing and exhibit high subsequent performamndele firms starting with non-specialized
investors attract limited amounts of follow-on firténg and exhibit poor performance. A key
guestion that emerges is why some firms start wjtécialized financing while others start
with non-specialized financing?

Most prior research assumes that once entrepreaeergilling to attract outside financing
they will consider the entire range of investord &vestors will consider investing in the entirgop
of firms trying to raise outside financing (Sorems2007; Eckhardt, Shane, & Delmar, 2006). In a
heterogeneous market with more experienced inv&estaperienced investors are able to select from
the entire pool of good and worse quality proposalsen entrepreneurs are confronted with multiple
offers, they will engage in an optimization exeecighere they will rank investors by experience and
eventually accept the offer of the most experieniosdstor (Hsu, 2004). A given investor with less
experience will be pushed down in the relative naglkand will be left with firms of worse quality
(Sorensen, 2007).

Our cases indicate a different behavior. Entreprenégypically limit their search for
financing to only one or a few alternatives, esaiciat founding. The social context within
which resource decisions are embedded and mordfisplyg pre-existing ties between
entrepreneurs and investors influence the entrepr&n search for financing. The pre-
founding situation has an important impact on reseacquisition at start-up. Firm origin and
existing contacts of the entrepreneur through pressemployment, for example, determine to
a large extent which investor is targeted. Tablerésents objective information and facts,
which are supplemented with illustrative quotesrirour cases, on the relationship between

the social context and financing decisions.
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Table 6 indicates that the search for financinipésl. The notion of local search is a
relative term and presumes a broader context (S&dPodolny, 1996). We define local
search in the financing process as the searchirianding from investors with whom the
entrepreneur or firm has pre-existing ties as opgot unrelated investors. Why do
entrepreneurs limit their search for financing tee®r a few investors with whom they have
pre-existing ties despite the strategic natureheirtdecisions? The cases suggest that the
social context is important as (a) it helps in towg potential investors, (b) it shapes norms,
values and taken-for-granted assumptions about wbattitutes appropriate economic

behavior and (c) helps in assessing the qualityitedtions of investors.

Insert Table 6 About Here

Locating investorsPrior research typically assumes that entreprsnare aware of
the full spectrum of financing alternatives (Soems2007), as there is free and directly
available information in perfect markets (BrealeyMyers, 2000). However, the acquisition
of financial capital is a function of the amount iofformation that is available to the
entrepreneur. Information deficiencies limit entepeurs’ set of choices and inexperienced
entrepreneurs are therefore expected to have a limated set of financing choices (Van
Auken, 2001). Biotechnology firms are a typical mxde of firms that are founded by
entrepreneurs with limited business and financikgeeaence. However, social capital benefits
firms in identifying where the needed resourcesaasglable (Hite & Hesterly, 2001; Rangan,
2000). As a result, entrepreneurs are more likelgearch for financing from investors with
whom the have pre-existing ties, as these tiegass the likelihood that the entrepreneur will
identify these investors as potential exchangenpast

Taken-for-granted assumption8n institutional view indicates that the motivet o
human behavior extend beyond economic optimizatmrsocial justification and social
obligation (Zukin & DiMaggio, 1990). When managgustify actions with the claim that
“‘we’ve always done it this way”, “everybody does this way” they are referring to
institutionalized activities (Oliver, 1997nce entrepreneurs have located investors through a
network search, they typically do not engage inr@dber search outside their network and

consider network search as appropriate economiaviah
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In Pharmaleads and Theraptosis, two university -effsy for example, the CEOs
justified why they only searched for financing frahe university seed funds at startup by
indicating that it is the norm for spin-offs. In @@, a corporate spin-off, the CEO indicated
that he did not need to look further for financibgcause the parent companies were willing
to offer finance (Table 6). However, later the CEEOognized that the firm was too dependent
on its parent companies and therefore he targetependent venture capital investors in a
second round of financing.

Evaluation of investordnformational asymmetry between entrepreneursiavestors
may lead to a failure in the financial market (ShanCable, 2002). Adverse selection and
moral hazard problems, which relate to the exigenicinformational asymmetry, are often
viewed as a problem of the investor (Eisenhard?949. Entrepreneurs are typically portrayed
as possessing private information, which they mag to mislead investors (Eisenhardt,
1989a). However, entrepreneurs also need to eeaioadstors and informational asymmetry
is also a problem for them (Sahlman, 1990). Fotamse, as the entrepreneur and venture
capitalist interact, the venture capitalist willcbene more informed and may continue the
project without the entrepreneur (Ueda, 2004). Thek of expropriation may make
entrepreneurs reluctant to disclose informationn(idelberg & Petersen, 1994) and will
restrict the search for financing. The followingotes illustrate:

“Particularly pre-investment, entrepreneurs areywr disclose all information to us. Information
transfer is always very delicate. We live in arrextely competitive world and we have a large number
of portfolio companies. It happens that a busirteatlooks for financing is a competitor of oneoofr
portfolio companies or that there is at least diglaoverlap. Even when two companies start very
different, they may gradually become more similaeroa 4-5 year timeframe. Therefore, information
transfer is often a problem... However, when wendbreceive all the information, we will not makest

investment.” (Senior biotechnology investment mamatnvestor F, Specialized VCF)

“Unwillingness to provide information is somethinghich happens more often with external
entrepreneurs. It is less of a problem if we woikhvecientist from our own university.” (Managing

Partner, Investor A, Academic VCF)

Our results offer additional evidence on the imgoce of the social context in the
financing process. Prior studies indicate that stwes are more likely to offer financing to
entrepreneurs with whom they have pre-existing ((8t®ne & Cable, 2002; Uzzi, 1999). We
claim that the demand side of the market might elq@ain these findings.
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More in particular, entrepreneurs are also morelyiko target investors that are
known to the entrepreneur from prior direct or iedt contacts.

Hence, the social context within which financiatidéons are embedded determines
from whom entrepreneurs will search for financingd aexplains initial differences in the

financing process.

Why do Initial Differencesin the Financing Process Persist?

Although prior research described financial capatb commodity product (Janney &
Folta, 2006; Janney & Folta, 2003), as opposed uaique resource, our cases indicate that
the source of initial financing influences the sedpsent financing process and firm
performance as a whole. Why is it that the initiaancing source plays such as critical role?
We identify a number of isolating mechanisms, whiichit the ability of firms to imitate
others or duplicate the success of others (Rumé&B4). The first mechanism relates to
learning by entrepreneurs. As entrepreneurs intevdh investors, they accumulate specific
knowledge with respect to the financing process $bcond and third mechanism refers to
syndication preferences by investors. It is comruorfirms to receive funding from multiple
investors (a syndicate) over several investmentndsu Homophily and network
considerations play an important role in investodgcisions with whom they want to
syndicate.

Entrepreneur: Local LearningMany of the cognitive limits that constrain ratiditha
in search behavior will also affect learning (Lahia & March, 1993). A first characteristic
of learning is that it tends to happen locally (ite¥ March, 1988), i.e. entrepreneurs are
more likely to learn from their own past experiesicather than from experiences from others
such as competitors. When searching for financimgepreneurs are likely to learn many
facets of dealing with investors, such as how &sent a project to investors and negotiate
with investors. Furthermore, once the financingeiseived entrepreneurs are likely to learn
more about the characteristics of the financing afithvestors as interactions occur between
investors and entrepreneurs.

Second, learning is cumulative in nature (Cohene¥itthal, 1990). This means that
entrepreneurs will develop knowledge based onggstriences that will benefit them in their
search for future financing. Repetition of the samask benefits entrepreneurs in performing

those tasks and knowledge gained from interactiitig vwwestors is expected to accumulate.
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The following quote illustrates:

“During the seed stage, half of the entreprenetesuaaware of our expectations and requirements. |
clearly notice progress in the quality of the bassiplans between the first and second financimgad.o
Later on entrepreneurs are better prepared, hdeemiad themselves adequately and have thought

about alternative financing sources...”. (Senior Btagent manager, Investor D, Academic VCF)

“The first financing round helped me to improve thay | present and negotiate with investors. | now

feel it will be easier to locate new financing sms for the second financing round.” (CEO Myosic)

The pre-investment process of VCFs is a lengthggse containing several hurdles,
such as initial screening, due diligence, valuato contracting (Fried & Hisrich, 1994).
Prior research has shown that VCFs exhibit sigaificheterogeneity in their selection
behavior (Muzyka, Birley, & Leleux, 1996), level ekperience (Hsu, 2004) and goals for
investing in firms (Hellmann et al, 2008). Becausfethis heterogeneity, the investment
process will be different between VCFs and apprimegctifferent investors requires different
strategies, knowledge and skills.

Learning performance is greatest when the objedeaining is related to what is
already known. As a result, learning will be moiificult in novel domains (Cohen &
Levinthal, 1990). Hence, entrepreneurs are mosdyliko use those financing strategies that
were successful in the past and are expected gettaimilar investors to those that offered
financing in the past. Similar investors are delires investors that are similar to prior
investors in terms of degree of specialization @amwehership amongst other dimensions.
Furthermore, as the frequency of using a strategseases, the efficiency and likelihood of
success of that strategy will increase (Levitt &rbta 1988). Entrepreneurs will become more
capable at attracting financing from similar typ#sinvestors. This will further enforce the
application of prior strategies in the search fewnfinancial resources and as a result,
entrepreneurs will be more likely to search finagdrom similar investors for future needs.

We argue that entrepreneurs that move throughnesiment process of specialized
investors, for example, will learn and absorb défé knowledge compared to entrepreneurs
starting with non-specialized investors. The enm@apur interacting with specialized
investors is more likely to learn how to approatieo specialized investors compared to an

entrepreneur that previously received non-speeidlfmancing.
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This because the entrepreneur initially backed fgcimlized investors can use its
repertoire of routines that proved to be successfuing past searches for financing from
specialized investors. Entrepreneurs getting natigpzed financing early on will have
developed a repertoire of routines that is sigaiiity different and not necessarily apt to

approach specialized investors.

Investor Syndication Preferences: Homophipmophily implies that investors prefer
to form an investment syndicate with similar othd?sior research shows that high status
financial intermediaries are more likely to cooperavith other high status financial
intermediaries, but avoid forming a syndicate it status intermediaries (Podolny, 1993).
Our cases Illustrate, for example, how experiencegestors attract other experienced

investors. The following quotes illustrate:

“Assume we receive two similar proposals: one fllampany X and one from company Y. However,
in company X we have an experienced investor armbinpany Y we have a fund that invested for the
first time in biotechnology. We will definitely satt company X and | believe we will be very heditan
to invest in company Y.” (Senior biotechnology istreent manager, Investor F, Specialized VCF)

“If you start with experienced and well networkedestors it is easy to attract similar investarghie
future. If you start with inexperienced and poorigtworked investors, nobody wants to join the
syndicate later-on.” (CEO Aptanomics)

The above argument further enforces the implicatiminthe learning argument on the
demand side of the market. While entrepreneursrhecmore capable at raising financing
from investors similar to their early investorsyéstors themselves are more willing to
collaborate with investors that are similar to théfence, these isolating mechanisms work in

tandem and reinforce each other.

Investor Syndication Preferences: Network Consitlens. Prior research on the
selection of alliance partners indicates that th@as context is one of the key factors shaping
partner selection (Gulati, 1995). Similarly, resdastudying founding teams indicates the
social context plays a key role in the compositbrthese groups (Ruef, Aldrich, & Carter,

2003). We find a similar mechanism to operate enxdbmposition of investment syndicates.
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Investors are more likely to collaborate with inees they know from previous
investments. Our cases consistently illustrate roxestors form a syndicate with the same

group of local and foreign investors.

The following quote illustrates:

“You always see particular funds investing togeth&iou almost always see investor F investing first
[a Belgian fund] and investors X and Z [non-Belgi&@ontinental European funds] offering follow-on
financing.” (Investment manager, Investor H, Spierea VCF)

Why do investors prefer to form a syndicate withestinvestors they know from
previous investments? Embedded relationships aeéenped as they enhance information
transfer through the development of relationshigefic heuristics and reduce the uncertainty
surrounding other investors’ behavior (Gulati, 199®ne important risk perceived by
biotechnology investors is that other investorsndo allocate sufficient funds for follow-on
financing. By deciding to co-invest with investoisiown through previous mutual
investments in the biotechnology sector, invesliang this risk. This is especially important
in our setting, as the uncertainty surroundingrarestment is high. The risk of inappropriate
financing or an unsuccessful financing round ishhggven the requirement of a series of
crucial capital injections over a long period ohé (Pisano, 2006). An unsuccessful financing
round may cause distress and even failure and qoasdy increases the risk to any single
finance provider (Oakey, 1995). The following quithestrates:

“It is important to know who your co-investors ar&ou want to know before you enter a venture how
your co-investors will react when problems emefglow-on financing is needed at a later stage... If
you look at our investment portfolio you will seenamber of co-investors emerging frequently...”

(Senior biotechnology investment manager, InvelSt@pecialized VCF)
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DISCUSSION AND CONCLUSION

We began by noting that recent research advanaediriancing process as a key
external prompt initiating differences in developmbetween high and low performing firms
(Maurer & Ebers, 2006). Despite extensive resedtuh literature on the financing process
rests on a few common assumptions. First, finandegisions are guided by economic
rationality. Entrepreneurs make value-maximizingaficing decisions (Myers, 1984) within
some constraints, such as the willingness to renmalapendent and keep control over the
firm (Sapienza, Korsgaard, & Forbes, 2003) and kadge about financing alternatives (Van
Auken, 2001). Furthermore, it is assumed that e&lénvestors have access to the entire pool
of firms willing to attract external financing (Sorsen, 2007; Eckhardt, Shane, & Delmar,
2006). Second, financial intermediaries are typycalortrayed as passive actors. Hence,
financial capital is a commodity product (JanneyF&lta, 2006; Janney & Folta, 2003),
allowing the firm to buy other key resources, sastadditional human resources and physical
resources. Finally, financing decisions involve gpiimization at one point in time, where
prior financing decisions play a limited or no rdleama & French, 2005; Frank & Goyal,
2005). These assumptions make it difficult to ustierd why organizational studies indicate
that the financing process is a key external proinfitating sustainable differences in
development between firms.

In contrast to the most influential theoreticalmfieworks in the finance literature,
which can be classified as teleological models, fogings form an emergent framework of
the financing process as an evolutionary processt, lifferences in the initial source of
financing matter. The initial source from whichnfis attract financing influences the
subsequent financing process and firm performasaewhole. All our high performing cases
start with specialized investors, while all low foeming cases start with non-specialized
investors. We demonstrate that differences in perdmce are unlikely to be explained by
differences in firm quality or growth potential nby differences in growth ambitions at
startup.
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Second, despite the difficulty to attract financiakources and the importance of
financing decisions in the biotechnology settingg@e, 1999), entrepreneurs do not perform
an elaborate search for financial resources atustaifhey typically limit their search to one
or a few investors, with whom they have pre-exggtires. Ties help in locating investors,
create taken-for-granted assumptions about whatdtitotes appropriate search behavior and
help in evaluating investors. Hence, prior studesearching financing decisions in isolation,
irrespective of firm history and previous decisiomsss a lot of the contextual background to
fully understand these decisions.

Third, we identify isolating mechanisms that makelifficult for firms to replicate
successful financing strategies from their peesseAirepreneurs interact with investors, they
learn about the characteristics of financing andestors. We claim that entrepreneurs
interacting with specialized investors early on absdifferent knowledge and develop
different heuristics for searching follow-on finamg compared to entrepreneurs starting with
non-specialized investors. It makes entrepreneackdnl by specialized investors more likely
and better able to attract financing from othercegdized investors in subsequent financing
rounds. Syndication preferences by investors sthemgdifferences between firms starting
with specialized versus non-specialized investbrgestors prefer to syndicate with similar
investors in future financing rounds and are mdkely to form a syndicate with investors
known through prior investments.

This research contributes to work on path deperelbgeextending it to the financing
process. We demonstrate how initial financing denss are influenced by the origin of the
firm and pre-existing ties between the foundingreand investors. Furthermore, we show
how early financing decisions influence the subsegufinancing process and firm
performance. While prior studies illustrate pathpeledence in organizational strategies
(Boeker, 1989), R&D activities (Helfat, 1994), ceogtion in strategic alliances (Doz, 1996),
employment systems (Baron, Hannan, & Burton, 2G@01J the structure and experience of
top management teams (Beckman & Burton, 2008), veerat aware of prior research
illustrating path dependence in the financing pssceFurthermore, we theorize on how
entrepreneurs and investors enforce path dependetioe financing process.

Additionally, our study demonstrates how networkscire theory (Coleman, 1990)
and structural hole theory (Burt, 1992) play a ctamgntary role in explaining the impact of
cohesive ties on firm development. Network clostimeory proposes that cohesive ties are
valuable to firm development, while structural htileory proposes that cohesive ties act as a

source of inertia and weak ties are more impotiafirm development (Gargiulo & Benassi,
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2000). We have illustrated the importance of coledies and more specifically the
institutional origin and pre-founding networks hretsearch for start-up financing. Some firms
got trapped in their own network of cohesive tigsiolh is consistent with structural hole
theory. However, in other cases firms resortedetwvaork leverage and cohesive ties to initial
investors allowed firms to gain access to resoursesh as large amounts of international
venture capital, that are generally thought to bavailable. Whether cohesive ties hinder or
foster firms in their development and ability taseafuture financing is contingent on the
compositional quality of these ties. Compositiogahlity refers to the extent to which a
particular tie can provide the needed resourced sscfinancing, but also expertise and
legitimacy (Hite & Hesterly, 2001). Specialized @stors have more experience in the
biotechnology sector and are therefore better tnke the biotechnology (investment)
community compared to non-specialized investorsiddethe compositional quality of a tie
to specialized investors is higher. Our casestithtis how initial ties to specialized investors
typically stimulate firm growth, while ties to na@pecialized investors typically constrain
firm development.

Our study also adds to recent studies acknowledgétgrogeneity between venture
capital investors. Prior research shows that ingltsgiecific experience by venture capital
firms benefits their portfolio companies (Sorens@007; Dimov & Shepherd, 2005).
However, the mechanisms behind the superior pedooa of firms backed by specialized
investors compared to those backed by non-speethlievestors remain unclear (Gompers et
al. 2008). Our research answers the call by Gomgradcolleagues to disentangle the relative
importance of investment selection and value addingour setting, superior investment
selection by specialized investors is unlikely. tBahnology firms applying for venture
capital at start-up show no systematic differencesrms of management experience, alliance
capital, stage and scope of the technology and eharkentation, which are all early signals
of firm potential. Important differences betweer hortfolio companies of specialized versus
non-specialized investors only become apparenhetbeginning of the development stage,
approximately three years after founding. This ifugdis remarkably consistent with Maurer
and Ebers (2006), who argue that biotechnology ifnave quite similar social capital
configurations during the start-up phase, but akhitry different routes with respect to how

they develop and manage their social capital fioendevelopment phase onwards.
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An important consideration is whether evolutiondrgjectories in the financing
process are limited to our research setting. Wiveelour findings relate to a broader set of
entrepreneurial firms for multiple reasons. Biotealogy entrepreneurs are typically
scientists who have limited financing experiencéisTmay constrain their search for
financing. However, prior empirical research indésathat entrepreneurs of small technology
based firms are typically less familiar with finamg sources commonly used to fund growth,
such as venture capital financing, compared tattomal financing sources, such as internal
finance and bank debt (Van Auken, 2001). Furtheendiotechnology entrepreneurs
typically have strong ties with universities andearch institutes, making them more likely to
attract financing from funds related to those instbns. However, it remains remarkable that
biotechnology entrepreneurs only search startupnfimg from those investors with whom
they have close ties. Practitioner contributionddgading biotechnology journals, such as
Nature Biotechnology, stress the importance of sharce of financing and indicate that
financing decisions within the biotechnology conitare decisions of heightened importance
(Greene, 1999). So, if even in this setting engeeurs limit their search for financing then
what should we expect from entrepreneurs in theaaee “mom and pop” business where
financing decisions are thought to be less critidabeed, the concept of local search in the
search for financing corresponds with the stylifad that the majority of entrepreneurs start
with financing from family and friends (Berger & ©ii, 1998). Although we briefly touched
the question of generalizability of our case steshdence, we leave it up to theory testing
research to determine whether our ideas survivergraltest.

Since the seminal work of Modigliani and Miller @8, teleological models of the
financing process, such as the static trade-offrthand pecking order theory, have advanced
our knowledge about the financing process immendgbwever, much remains unknown
about the financing process and current framewarksnot able to explain all stylized facts
on financial decision making (Frank and Goyal, 20@urrent frameworks also seem to have
difficulties in explaining observations in orgaripamal studies, such as the impact of initial
differences in financing on the subsequent finagpgirocess and firm development. It was our
purpose to show how we might further advance oomkedge by using a different theoretical
lens, such as an evolutionary theory.
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This study contributes to management practice byraving entrepreneurs’
understanding about the financing process. Entnegpms should balance the pressure of
running out of cash and the time needed to searchdpropriate sources of financing. Cash
may be king in the biotechnology sector, but frohlowm you get the money may be far more
important as it influences the ease with whichftima is able to attract follow-on financing.
All this is essential, as inadequate financing sieais at startup can limit the future growth
potential of a firm. Entrepreneurs should realizat thot all private equity investors are the
same. Not all private equity investors have theesaalue added potential and inappropriate
decisions about which private equity investor toaat as a shareholder can hamper the future
growth of the firm.

Our results are important for VCFs as well. Firgin-specialized VCFs sporadically
contributing capital to biotech firms may questtbrir current investment strategy. Given the
required expertise and network structure to guideng biotechnology firms, it might be a
better strategy for generalist investors to onlyamca non-lead investor in a syndicate. We do
note that in particular cases when large amounfinahcing are needed, specialized VCFs
invite generalist investors to join an investmgmdicate. Second, VCFs should realize that,
even if they are specialized in a specific sectoch as biotechnology, they do not have
access to the entire range of investments. Themmetneurs search for financing is typically
local. Consequently, active deal origination reraaan important mechanism to increase the
supply of proposals of sufficient quality and dsigy.

Finally, government policy may benefit from our easch findings. Currently,
government agencies are primarily focusing on @ogy to increase the supply of financing
for especially innovative and growing companiesc&ese of the finance constrained setting
in which biotechnology firms operate in Europe, thietechnology sector has received
particular attention. One potential avenue for gomeent is to contribute funds to local
venture capital funds. However, an important insifgir government officials is that the
impact of venture capital on a firm’s growth pashniot uniform. Specialized local venture
capital funds with investment teams dedicated twelshnology firms, which are well linked
in the broader financial community, may be critiéat local biotechnology firms to gain
access to large amounts of international and sl private equity financing.
Consequently, contributing government funds to speeialized venture capitalist funds may
only marginally contribute to the development oé thiotechnology industry or may even

harm the development of this industry.
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TABLE 1

Theoretical Sampling Procedure®®

MARKET LOW PERFORMING HIGH PERFORMING
SENTIMENT ORIGIN FIRM FIRMS FIRMS
HOT MARKET ACADEMIC Pharmaleads Theraptosis

(1999-2000)

ACADEMIC Entomed, (Myosic) AC Pharma
COLD
MARKET CORPORATE Irogen, (Myosic) Genom
(2001-2003)
RESEARCH INSTITUTE I-Zyme Aptanomics

#Note that all cases are Flemish biotechnology fiamive in R&D. This allows to (partially) contrébr other contextual
factors such as location, institutional and culteravironment and financing need.

® The names of the firms are disguised to guaraarieaymity.
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TABLE 2

Description of Biotechnology Cases Studied

= p= 4 7
] w 2 S o °
b b= o ©
2 “ 8% = S5 2 2 o
g 2 £ =8 zg fu g .8 2 5§ Sg
= 5 = g O ho o L= 3] €D &2
8 2 5 g2¢ E£3 E- &8 Sgp gg § £OD gD o
‘“ 5 > TS 52 0o e oo 33 c To %o =
O 2 S =2 ag 29 5 oW S5 = 58 %8 w
S 2 BE £5 £9 8w g s B 2 o
2 3 = mwe wd 95 2 2 € = -E&E of&
< < o <5 = © 8 o ) &
5 3 ¥a § zs E &
g £ = = 3 Z
High Performing Firms
Theraptosis 2000 Therapeutics 23 3 33 691 9,848 17 3 600 28,800 IPO
(2007)
AC Pharma 2002  Platform technologies 12 2 10 4,081 2,248 19 2 4,500 6,740 Trade
and therapeutics (2005) (2005) Sale
(2006)
Genom 1999  Platform technologies 18 16 67 4,550 119,559 10 2 6,000 29,400 IPO
and therapeutics (2005)
Aptanomics 2001 Platform technologies, 18 6 59 6,207 29,285 22 4 63 70,060IPO
diagnostics and (2007)
therapeutics

Low Performing Firms

Pharmaleads 2000 Therapeutics (later 14 5 3 604 81 0 2 1,100 2,600 No
transferred to spirpff)
and platform
technologies

Entomed 2002  Platform technologies 13 1 4 536 657 2 2 469 854 No
Myosic 2003 Diagnostics 7 1 3 1,140 894 0 1 1,500 1,500 Failure
(2005) (2005) (2006)
Irogene 2002 Therapeutics 14 4 N.A. 371 31 0 1 350350 No
I-Zyme 2002 Industrial and 7 N.A.  NA. 101 18 0 1 63 63 No

environmental

Sourcefinancial accounts, interviews, European Patefic®fnd company websites
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TABLE 3

Sour ces of Data Biotechnology Cases

Case

Interviews:

Follow-up
Entrepreneurs Entrepreneurs

Archival Documents:

Investors

High Performing Firms

Theraptosis CEO (2 2 Investor  Detailed yearly financial accounts, statutory reggipublications,
interviews) B,D&G  press releases, prospectus, slides managemerghroad
AC Pharma CEO (2 - Investor  Detailed yearly financial accounts, statutory reedipublications,
interviews) B&D press releases, confidential reports private edpungstor
Genom CEO 1 Investor Detailed yearly financial accounts, statutory reegiipublications,
F press releases, (slides) presentation CEO at BeRjatechnolog
Association, (slides) presentation CFO at univeiséminar
Aptanomics CEO and - Investor  Detailed yearly financial accounts, statutory reedipublications,
Business F&H press releases, (slides) presentation CEO at BeRjatechnolog
Developer Association
Low Performing Firms
Pharmaleads CEO and CSO - Investor  Detailed yearly financial accounts, statutory reedipublications,
D&G press releases
Entomed CEO (2 - Investor  Detailed yearly financial accounts, statutory reedipublications,
interviews) C&l press releases, internal university reports
Myosic CEO 1 Investor  Detailed yearly financial accounts, statutory reggipublications,
A&E press releases, initial business plan, confidergjabrts private
equity investor
Irogene CEO (2 - - Detailed yearly financial accounts, statutaguired publications,
interviews) press releases
I-Zyme CEO 1 - Detailed yearly financial accourststutory required publications,
press releases
Total Number: 15 5 9

(excl. pilot
interviews)
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TABLE 4

Financing Process by Type of Investor and Firm Perfor mance

(o))
Type of investor and financing round in which tigaticipated: 5 & g z
&8 > § >
@ ; g u c w
2 . Other non- Parent Local International = o = o
o Academic o . L S8 £ 8
VCE Bank VCFs specialized BAs company/  Specialized (Specialized) & v -
S T = b=
VCFs institute VCFs VCFs » a
High Performing Firms
Theraptosis 123 2,3 3 - - 23 2,3 600 28,800
AC Pharma 1,2 1,2 - - - 1,2 - 4,500 6,740
Genom - - - - 1 - 2 6,000 29,400
Aptanomics - 4 - - - 1,2,3,4 23,4 62 70,060
Low Performing Firm
Pharmaleads 1,2 2 - - - - - 1,100 2,600
Entomed 2 - 1,2 2 - - - 469 854
Myosic 1 - - - 1 - - 1,500 1,500
Irogene - - - - 1 - - 350 350
I-Zyme - - - - 1 - - 62 62

2The numbers in bold indicate financing rounds thaturred before the main data collection (the ahiinterviews). The
numbers in italics indicate financing rounds thetwred afterwards. All cases were monitored it tie@e up until the end
of 2007. If the cases raised new financing fromvgte equity investors, we would have noticed thighe statutory required

publications or financial statements which firme abliged to complete.
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TABLE 5

Early Signals of Growth Potential and Firm Quality: Alliance Capital, Technology and

Target Market

Alliance capital at startup Technology at startup ;:f =
§ Technical R&D with Stage in product g g
Commercializatior development  universities or development g w
activities activities research institutes cycle Technology scope =
High Performing Firms
Theraptosis 0 0 2 Idea Phase 4 Niche market
AC Pharma 0 0 0 Proof of concept 1 Mainstream market
Genom N.A. N.A. 0 Idea Phase 5 N.A.
Aptanomics 1 0 1 Proof of concept 5 Mainstream market
Low Performing Firms
Pharmaleads 0 0 1 Proof of concept 4 Niche market
Entomed 0 0 0 Concrete market- 2 Niche market
ready product
Myosic 0 0 1 |dea Phase N.A. Niche market, move to
mainstream market later
Irogene 0 1 1 Idea Phase 5 N.A.
I-Zyme 0 0 1 Proof of concept 5 Niche market, move to

mainstream market later

Source:Structured interviews research-based start-ups.
“N.A. indicates that data was not available for thee. Technology scope at founding was measuredfive-point scale

with 1= focus on one specific product and 5 = Jargad technology platform with several applications
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TABLE 6

The Impact of the Social Context on Initial Financing

Facts lllustrative Quotes

TheraptosisUniversity spin-off getting financing from univetgifund. "It was the logical choice in the case of a spifitof
Did not look for other potential equity investors.

AC PharmauUniversity spin-off getting financing from univetgifund.

Genom Corporate spin-off getting financing from parentgny "The CEO did not need to look for money, it wasvided by the
Did not look for other potential equity investors. two parent companies”

Aptanomics Aptanomics raised financing from a specialized gtoe
This specialized investor has financed nearly@h-®ffs
from the research institute.

Pharmaleads University spin-off getting financing from univetgi "It is the norm for spin offs from universities $tart talking to th:

funds. seed funds of universities. With the universitydume had the
Tried to obtained bank financing unsuccessfully.dtfrer most obvious link."

equity investor looked for besides the universityd  “No independent venture capital funabuld haveaccepted to giv
funds because they only favor later stage compaBiswould
havebeen a possible alternative, but the company olicheed to
contact BAs because it received funds from theemity fund.”

Entomed Entomed's CEO contacted a university professomiesvk
There was a friendship between the university [ssie
and the senior investment manager of the initiadgtor.
Relied solely on university professor to locaténarficing

source.

Myosic Corporate/University spin-off getting financing rfinca. "When searching for funding it appeared to be laic have
corporate fund and university fund. resources from the investors with whom the compard/
No other equity investors considered entrepreneur already had contacts."

Irogene Corporate spin-off getting financing from parentngany. "Contacts were first initiated with a universityesefund. When
Tried to attract financing from banks unsuccesgfdltied they were not willing to invest the parent companyvided
to attract financing from a small number of investo financing."
besides the mother company, but was unsuccessful.

I-Zyme  Spin-off getting start-up financing from reseanohtitute. ~ "The institute had the idea to spin-off the compang was
Did not look for other potential equity investors. therefore willing to invest. Afterwards, there we@ne contacts
with business angels, but not more, things didgeotany further.”
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