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ABSTRACT

The paper analyses venture capitalists’ selectioycgss in biotechnology ventures.
Biotech ventures operate in an extremely risky remnent making this an interesting
research setting. The majority of venture capiskxclude certain biotech sectors ex-ante
because of regulatory uncertainty, the long devaka process to a market ready product
and the difficulty to understand the technologye Thore thorough due diligence process
focusses on financial, market and technology caitdvlanagement team capabilities are
more important for later stage investors, whereaty estage investors expect to have an
impact on the future recruiting of professional egers. Despite the higher risk of biotech
investments, we find no evidence that VCs requighédr hurdle rates or more complete
contracts for these investments, compared to imesstis in other technology-based
companies. The most important reason for not regclin investment agreement is
disagreement over valuation, due to large diffeeenin risk perception between
entrepeneurs and venture capitalists and the laekstandard valuation tool for biotech

projects.

Keywords: venture capital; selection process; loimtelogy



1 INTRODUCTION

All projects that create value find sufficient aadequate financing in perfect
financial markets. Real world financial marketsweoer, are far from perfect. In the
presence of market imperfections, investors magmatapital and value creating projects
may be denied financing or only be able to obtairtain types of funding As a special
type of new technology ventures, biotechnology canigs may find it even harder to get
financind. First, biotech - especially biopharmaceutical pamies - are characterised by a
long development process and the high cash bugs ma¢cessitate large investménts
Biotech is therefore perceived as one of the rigkiedustries in our modern econchy
Second, regulatory uncertainty and a negative pupinion may hamper the search for
financing. Finally, the biotech technology and product depeient process are
considered to be very compfex

The very nature of venture capital companies (V&sjinancial intermediaries is
to reduce information asymmetries and act in uagerenvironments Venture capital is
therefore an important source of funding for bibteompanies, especially when large
investment amounts are neetieh this paper we qualitatively study the bioteclmgy
investment decision process of VCs. The biotechtoseis chosen because it is an
interesting setting to study the supply of finagciander extreme circumstances. Our
research question is: How do VCs handle the selectif investment proposals in
biotechnology ventures? Does it differ from theesgbn process in other technology

ventures?

! Guiso L. (1998) "High-tech firms and credit rating? Journal of Economic Behavior and Organizat(1): 39-59.

2 Following segments are considered as biotech wittércurrent paper: bio-pharmaceutical and bionadég. drug discovery, drug
development and medical devices), services anchtdoty platforms (e.g. bio-informatics, high thrdwyoyit screening and contract
research organisations), bio-agro-alimentary aneebvironmental.

3 Brierley P. (2001) "The financing of technologyskd small firms: a review of the literature” Barfkemgland Quarterly Bulletin, 41
(1): 64-76.

“ senker J. (1998) Biotechnology and competitiveaatizge, Edward Elgar Publisher.

5 Bower J.D. (2004) “Changes in biotechnology comesirstrategic positioning.” Conference proceeditigth Annual International
High-Technology Small Firms Conference at the Ursitg of Twente, Enschede, The Netherlands.

6 Brierley P. (2001) "The financing of technologyskd small firms: a review of the literature" Barfkemgland Quarterly Bulletin, 41
(1): 64-76.

" Amit R., Brander J., and Zott C (1998) "Why do weetcapital firms exist? Theory and Canadian evidéhJournal of Business
Venturing, 13 (6): 441-466.

8 Manigart S. and Struyf C. (1997) "Financing higbhteology start ups in Belgium: an explorative stuSiynall Business Economics,
9 (2): 125-135.

9 “Risk is a situation in which probabilities are ézkas given by everyone, whereas in a situatiomnoértainty there is no general
agreement about what the probabilities are or ewgther they exist” (Hey, 2002, pp. 20). Hey J.ZDQ2) “Experimental economics
and the theory of decision making under risk anckatainty.” The Geneva Papers on Risk and Insur@heery, 27 (1): 5-21.



Previous research indicates that VCs have diffemsthanisms to deal with risk
or uncertainty in their selection process (Figune Rirst, VCs define their overall
investment strategy. During the screening phase Y=k whether the investment

proposal fits the VCs’ portfolio strategy.

Insert Figure 1 About Here

Second, VCs use thorough due diligence to reduceerae selection and
information asymmetry problems. Well performed saieg and due diligence should
lead to VCs financing the most valuable compdflieShere is no consensus in the
literature with respect to which criteria are mwsportant in the investment decision of
VCs. On the one hand, studies highlight the impmea of the entrepreneurial
management team as the most important factor. MéMet al. (1985, pp. 119), for
example, argue that “There is no question thasjreetive of the horse (product), horse
race (market), or odds (financial criteria), it the jockey (entrepreneur) who
fundamentally determines whether the venture disiitaill place a bet at alf*. Other
studies stress on the other hand that the investdesmmsion of VCs does not depend on
one criterion, but that a combination of critesaimportant. Fried & Hisrich (1994), for
example, argue that not only the entrepreneur,alaa the concept and potential return
play a crucial role in the screening of investrenposaly.

Third, VCs may require higher hurdle rates for wadilon purposes to take into
account higher risk or uncertainty. Previous regegroints out that higher (perceived)
technological risk increases the hurdle rate the.return potential that must be present in
a proposal before it is considered as attrattit’e Finally, VCs may shift risk or
uncertainty from the VC to the entrepreneur throaghtracting. To reduce agency risk
VCs may write more comprehensive contracts, i.atragts with more and more complete

contract specifications, more use of preferred @nabnvertible stock and a better

10 zacharakis A.L. and Meyer G.D. (2000)he potential of actuarial decision models: Cary thgrove the venture capital investment
decision? Journal of Business Venturing, 15 (4): 323-346.

1 MacMillan I.C., Siegel R., and Subbanarasimha P.N1985) "Criteria used by venture capitalists tmleate new venture
proposals" Journal of Business Venturing, 1 (12-128.
12 Eried V.H. and Hisrich R.D. (1994) "Towards a modEVenture capital investment decision making“dficial Management, 23

(3): 28-37.
13 Murray G.C. and Lott J. (1995) "Have UK ventureitalfsts a bias against investment in new technplogsed firms?" Research Policy, 24 (2): 283-299.

14 Lockett A., Murray G.C., and Wright M. (2002) "MK venture capitalists still have a bias againsesiment in new technology firms?" Research PoBay(6):
1009-1030.



alignment of management incentives through appatprremuneration and bonding
strategie¥ %%’

Even though the very nature of VCs is to reducermation asymmetries and act
in uncertain environments, it is documented thatdblection criteria of a VC are different
for non-technology-based proposals compared tontdoby-based proposals. UK VCs for
example require higher hurdle rates and stressdleel to address a larger market for
technology-based compant&sMoreover, technology is seen as a more impontesit
factor than stage of development by UK VC&herefore, we will stress the difference
between biotech investments and other technolotgtecd investments in the current
paper, rather than compare biotech investmentsmaithtech investments.

We find that the first way to cope with high uneémty is embedded in the VCs’
investment strategy. The majority of investors esel investments in certain biotech
segments because of regulatory uncertainty, thg tone to develop technology into a
market ready product and the difficulty to undemstatechnology and product
development. The due diligence process is moreotlgir for biotech companies
compared to other technology-based companies. \ird@ious literature stresses the
entrepreneurial management team as most impomaestment criterion, we find that
financial, technology and market criteria are mionportant in our setting, especially for
early stage proposals. Management is importariafer stage investments, however. This
is explained by the development process of biotsmmnpanies: during the early stages
technological progress is more important, whereasagement and sales skills become
more important as the company further developsaAssult, early stage investors are
willing to invest in incomplete management teamdoag as the scientists are willing to
change positions as the company develops.

Our results further indicate that VCs do not coesitie standard valuation tools to
be appropriate for valuing biotech companies. Tiedy more heavily on qualitative data
than on quantitative methods. Furthermore, contrargxpectations, VCs do not require

higher hurdle rates for biotech investments congbate other technology-based

15 Brierley P. (2001) "The financing of technologyskd small firms: a review of the literature” Barfkemgland Quarterly Bulletin, 41
(1): 64-76.

16 Kaplan S.N. and Strémberg P. (2003) "Financial @mting theory meets the real world: An empiriaalgsis of venture capital
contracts" Review of Economic Studies, 70 (2): 285-

7 van Osnabrugge M. (2000) "A comparison of busiragsel and venture capitalist investment procedaesigency theory-based

analysis" Venture Capital, 2 (2): 91-109.
18 Murray G.C. and Lott J. (1995) "Have UK ventureitasts a bias against investment in new technploased firms?" Research Policy, 24 (2): 283-299.



investments. This may be explained by the fact thateasing the hurdle rate may
increase the risk of adverse selection, inducirg likst projects to seek money from
cheaper sources. Moreover, contrary to the predistiof agency theory, we find no
evidence that VCs require more complete contradtéss might indicate that it is not

agency risk that increases the risk of biotech stments, compared to other technology-
based companies.

The remainder of the paper is organised as folldwg second section describes
the method used in the study and the VC sector algiBm. Section three gives an
overview of the typical characteristics of a bi¢temvestment proposal from the
perspective of a VC. Section four describes how d€al with the distinctive biotech
characteristics in their selection process. Finaction five concludes and offers avenues
for future research. We end with propositions tbah be more formally tested in the

future.

2 METHOD AND RESEARCH SETTING

Given the lack of in-depth insight in the selectmmocess of biotech proposals, we
opt for a qualitative research design. Data arkectad through semi-structured interviews
and questionnaires. Both interview guide and goestire are pre-tested with two sector
specialists. We use interviews as a data colleatethod for several reasons. First, our
pre-test indicated that VCs are not always willtogreturn comprehensive mail surveys
but prefer face-to-face interviews. It is often @egary to establish a relationship with the
venture capital manager before receiving a resp@nSecond, research based solely on
mail questionnaires may fail to obtain the full@sse of a VC’s investment procé&sdt
is, for example, difficult to get comprehensive wass on unprompted questiéhsWe
supplement the interviews with a structured questre, which includes both hard data

on, for example, fund characteristics and investrogteria and Likert scales.

19 Lockett A., Murray G.C., and Wright M. (2002) "MK venture capitalists still have a bias againsestment in new technology firms?" Research PoBay(6):
1009-1030.

20 Bruton G.D. and Ahlstrom D. (2003) "An institutidndaew of China's venture capital industry - Expiaig the differences between
China and the West" Journal of Business Venturli8y2): 233-259.
A Wright M. and Robbie K. (1998) "Venture capital apdvate equity: a review and synthesis" JourrfaBosiness Finance &

Accounting, 25 (5-6): 521-570.
22 Murray G.C. and Lott J. (1995) "Have UK ventureitafsts a bias against investment in new technglogsed firms?" Research Policy, 24 (2): 283-299.



The Likert scales, covering the pre-investment raaigms which VCs may use to
handle risk or uncertainty, are based on previ@searci®** The interviews provide
qualitative insights into how VCs use these medrasi

All interviews are done with Belgian venture capi@anagers between October
2003 and February 2004. In contrast with the US #@med UK where most studies on
venture capital are done, Belgium has a ContineBtabbpean financial system. The
venture capital industry is nevertheless quite welleloped in Belgium compared to other
European countriés Figure 2 gives an overview of venture capitatdmt investments in
Belgium and the UK -Europe’s most developed venta@tal market- as a percentage of
GDP from 1999 to 2003. Biotech investments are limgBelgium compared to the UK,
except in 2003. This shows that Belgian VCs arev@dh the biotech sector and that the
research setting is appropriate to study the imvest behaviour of Continental European
VCs. The major players within the Belgian ventuepital sector are independent VCs,
public sector VCs and semi-captives, with respettivs2%, 17% and 12% of the total

number of investments in 2083

Insert Figure 2 About Here

The population of Belgian biotech VCs is identifieg using publications, trade
directories and snowball sampling. We estimate thattotal population of Belgian VCs
with a potential interest in biotech proposals antsuto 25 of which 16 (64%) are
included in the sample. There is a good balanosdmat early stage and later stage VCs in
our sample, ranging from seed financing speciatstpre-IPO investors (Table 1, Panel
A), but most VCs have a broad investment strategyeiing several stages of
development. Eight out of sixteen VCs are indepehdend private. There are two
independent quoted VCs, three university relateds, i@o bank related VCs and one

corporate VC (Table 1, panel B).

= Brierley P. (2001) "The financing of technologyskd small firms: a review of the literature" Barfkemgland Quarterly Bulletin, 41
(1): 64-76.
24 Lockett A., Murray G.C., and Wright M. (2002) "MK venture capitalists still have a bias againsestment in new technology firms?" Research PoBay(6):

1009-1030.

25 Reynolds P.D., Bygrave W.D., Autio E., and Camp(2000) “Global Entrepreneurship Monitor Executiveg@rt.” Kauffman Center for Entrepreneurial
Leadership, Kansas City.

26 European Venture Capital Association EVCA yearbd084. EVCA: Brussels.



Nine of the VCs are generalist investors with respe sector preference, with no
specialised biotech teams, while seven VCs areideresl to be specialised investors in
biotech (Tablel, Panel C). The sample includes ¥@sinvested as little as €500,000 to

as much as €194 million in biotech up to now.

Insert Table 1 About Here

We carefully select fund managers or senior investmmanagers for the
interviews. They all have relevant experience intuee capital and more specifically in
biotech investments. The interviewees were firgtitacted by phone; we additionally
asked to prepare a questionnaire before the iet®nif interviewees did not complete the
guestionnaire before the interview, we asked theoomplete the questionnaire at the end
of the interview.

During the interview, the two interviewers follow guideline to minimise
interviewer effects. The interviews last betweem twour and a half and two hours. All
interviews are transcribed verbatim. To ensureditgliof the transcription process, the
interviews are taped and one of the interviewekegdanotes. Next to the interview, we
collect data from the written questionnaires. Facheof the pre-investment mechanisms
VCs may use to deal with risk or uncertainty, w& adether VCs use more of these
mechanisms for biotech investments compared ta ¢¢sbnology-based investments. We
record responses on a 5-point Likert scale, wheegjdals strongly disagree, 3 equals
neither agree nor disagree and 5 equals stronglgeagio test whether the median

response is statistically different from 3 we use on-parametric Signed Rank Fést

2" Non parametric test have several advantages @ranetric test: non-parametric test are appropfiatemall samples, make fewer
assumptions about the data and are available ttysenaata which are inherently in ranks (Siegel &stellan, 1988). As the
measurement level of the data is ordinal, we useeasample Signed Rank Test. Siegel S. and CastklM (1988) Non parametric
statistics for the behavioural sciences, Mc GraW-Hi



3 VENTURE CAPITALISTS' PERCEPTIONS OF THE SPECIFIC BIOTECH
CHARACTERISTICS

Biotech is perceived to be one of the riskiest 8ides in our modern econofiy
This is explained by the main characteristics aftdsh companies. First, biotech is
characterised by a lengthy process to develop lmtdogy into a market ready product,
especially in the drug development segment. Thelevpmcess from the discovery phase
to a market ready product takes on average 15 %edise long path to a market ready
product has several consequences. First, bioteatpaoies are confronted with high
failure probabilities. In the biopharmaceutical teecfor example, only one out of 5,000
compounds that emerge from pre-clinical testingioduced on the mark8t Consistent
with Evans and Varaiya (2003), VCs in our samplecpiee pre-market risks as an
important risk factor for biotech companies. Elevwgtierviewees respond unprompted that
technological failure or unsuccessful researcheutsj are an important risk for biotech

companies. A typical statement by interviewees is:

“There is a lot of risk associated with other teologies, but it normally has to do
with market conditions and competitive businesgisas, once the product is on
the market. The risks for biotech companies arelpedways pre-market and they

cause a lot more damage to companies.” (Later stagtech specialist)

Second, given the long time to market, the proltgbif a technology becoming
obsolete increases. Ten interviewees state thaitaming a technological lead is a risk
factor for biotech companies. Although intellectuatoperty rights can protect a
biotechnology company’s technology, they do nottgrb biotech companies against
superior technologies or products developed by @titgps, nor against direct competition

from large pharmaceutical companies. The followgugtes illustrate:

28 Senker J. (1998) Biotechnology and competitiveaativge, Edward Elgar Publisher.

2 Evans AG. and Varaiya N.P. (2003) "Anne Evans:eAsment of a biotech market opportunity" Entrepuestép Theory and
Practice, 28 (1): 87-105.

30 Evans A.G. and Varaiya N.P. (2003) "Anne Evans:eAsment of a biotech market opportunity” Entrepuestép Theory and
Practice, 28 (1): 87-105.
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“The science may be good, you eventually may haveatket ready product,
which gets approval, but suddenly a new technofogy rise only five years after

your investment.” (Early and later stage bioteclesialist)

“A trend we clearly recognise the last two yearstl®e way especially large
pharmaceutical companies look at patents. ... Congsado not hesitate today to
challenge a patent, even if they know they willwiot, but merely hope to silence

a competitor.” (Early stage generalist )

Third, biotech requires large amounts of finanttriig An early stage specialist
estimates that biotech start-ups require four e fimes more capital at start than ICT
start-ups. Ten interviewees consider financial @sl more specifically the high cash burn
rates of biotech companies and the companies’tghdi attract future financing as an
important risk factor.

Finally, due to the long path to a market readydpod in biotech, there is huge
uncertainty about the potential exit route. Threernviewees explicitly mention higher
uncertainty on a potential exit as a risk factardmtech. A generalist investor states exit
routes are often discussed before investing inCaihdompany, while this is not possible
in biotech.

Next to the long path from technology to a marlestdy product, other risk factors
are mentioned by the interviewees, for example leggty issues. European biotech
companies have to pass higher hurdles compardteioAmerican counterparts because
of regulatory fragmentation between countries. Atdxh specialist highlights that the
drug approval and reimbursements systems arefrstymented in the European Union.
Further, a negative public opinion will usually nditectly influence VCs’ investment
decisions, but may influence their decision indisethrough its impact on governments

and consequently on regulation.

81 Brierley P. (2001) "The financing of technologyskd small firms: a review of the literature" Barfkemgland Quarterly Bulletin, 41
(1): 64-76.

32 Evans A.G. and Varaiya N.P. (2003) "Anne Evans:eAsment of a biotech market opportunity” Entrepuestép Theory and
Practice, 28 (1): 87-105.
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Finally, biotech technology and product developmemé more complék
Understanding the technology and product developmey present an extra difficulty,
especially for generalist investors, but also feecalists.

In summary, biotech investors identify three distive characteristics of biotech
companies, namely a long path to a market readglysto regulatory difficulties and a
technology which is difficult to understand. In thext section we discuss the impact of

these distinctive characteristics on VCs’ selecpoocess.

4 VENTURE CAPITAL COMPANIES’ SELECTION PROCESS

When discussing the VCs’ selection process forestotproposals, the results are
organised along the logical flow of the selectiongess of VCs (Figure 1). VCs receive
hundreds of proposals a year. During the first hosigreening phase, VCs check whether
the proposals correspond to their investment gtyatehich includes among other issues,
target industries, preferred stages of developmgemgraphical location and minimum
and maximum size of investment. This quick exercestuces the number of proposals
significantly. Second, investment proposals thaspghe screening phase are examined in
more detail during the due diligence phase. Finale parties have to agree on the
valuation of the investment proposal and contraeige to be signed. We discuss each of

the stages separately.

4.1. Investment strategy and initial screening

One of the most radical ways to deal with the high environment is to exclude
specific biotech proposals. This can either be dasethe specific biotech segment, on the
stage of development of the venture or on the \@Hglio strategy.

Ten VCs in our sample reject proposals from certaotech segments without
further scrutiny. First, because of the uncleaula&pry environment and negative public
opinion, biotechnology companies active in segmastgenetically modified organisms
and stam cell research may find it difficult toratt sufficient financing. Typical

statements by interviewees are:

3 Brierley P. (2001) "The financing of technologyskd small firms: a review of the literature" Barfkemgland Quarterly Bulletin, 41
(1): 64-76.
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“I would be interested to invest in plant biotechtlthe climate in Europe is

against it. | think there is some very valuableegash done in this segment, but
the regulatory environment is the problem, notd¢bepanies, nor the companies’
business plans. Therefore we do not invest in¢bgment.” (Later stage biotech

specialist)

Second, the large financing needs of biopharmazdutompanies , make certain

VCs unwilling to consider these ventures. This e®gsressed by one smaller VC as:

“What we automatically exclude are drug discoverggmsals. We do not have the
funds for this. One has to leave this segmentdddth players.” (Early and later

stage generalist)

Third, an exit is essential for VCs to realise @ume on their investment.
Difficulties surrounding the exit may cause VCs rot invest in particular biotech
segments. For example, a later stage biotech digsécstated he has looked at
neutraceutical companies in the past, but was lingito invest, because it is difficult to
realise an exit in this sector.

Next, given the difficulty to understand the bidtetechnology and product
development, VCs lacking specialised teams mayddewot to invest in particular biotech

segments. As mentioned by several generalist ioxkgest

“If we cannot understand the biotech business ptaen we do not invest. One
should not invest in what one does not understar{@&arly and later stage

generalist)

A second investment strategy followed by VCs igxclude early stage proposals
and focus on later stage deals. This is not spefufi biotech investments, but consistent
with the behaviour of VCs in other sectors. Theaadage of focusing on later stage deals
is that the later a VC invests in a company, theelothe technological and pre-market risk
is, which is the most important risk for biotechmgmanies according to our interviewees.
Additionally, future financing needs and uncertaisurrounding the exit route may be

lower. A typical statement is:

13



“We do not invest in seed. Companies should have grough the phase of one or

two customers. The product should have proverf.itgehter stage generalist)

A third VC portfolio strategy is to diversify*> Financial theory states that when
investors compose a portfolio of 10 to 15 lowlyretated investments, the portfolio risk is
almost completely reduced to the systematic or starisk. Ten VCs diversify by
investing in both technology and non-technologyppsals, thereby assuming that the
returns of technology and non-technology venturesnat highly correlated. On the other
hand, two VCs invest exclusively in the biotechtsedut diversify over the different
biotech segments. Furthermore, VCs reduce the bysknvesting in companies with
multiple technology projects in the pipeline. Aading to the majority of investors,
companies with only one technology project in thgefine have to meet stricter criteria
before they are deemed attractive. The followingtgs illustrate the diversification

strategy:

“We try to offer our investors a balanced portfqlitherefore we diversify over
sectors, but we also diversify within the bioteebtsr. If we have invested in one
genomic company, we will not invest in another geicocompany unless it is

extremely attractive.” (Early stage biotech spdisia

“We reduce the technological risk by investing ompanies which have several
products in their pipeline. We do not like one-prodcompanies.” (Early and

later stage biotech specialist)

Table 2 summarises the strategies investors ugbeainvestment strategy and
screening phase. Investors may exclude certaimrdiiosectors, invest in later stage deals

and use a portfolio diversification strategy toldeih the specific biotech characteristics.

Insert Table 2 About Here

34 zacharakis A.L. and Meyer G.D. (2000)he potential of actuarial decision models: Cary thgrove the venture capital investment
decision? Journal of Business Venturing, 15 (4): 323-346.

35 Norton E. and Tenenbaum B.H. (1993) "Specializatiersus diversification as a venture capital inmestt strategy" Journal of
Business Venturing, 8 (5): 431-442.
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4.2. Due diligence

4.2.1. The due diligence process

Based on a five point Likert scale (see methodi@@gtwe find that VCs in our
sample agree that biotech proposals require sigmifiy more extensive due diligence
compared to other technology-based investment galpqp-value: 0.0234). Generalist
VCs outsource part of their due diligence to exdemparties, because they do not have
sufficient knowledge to carry out the due diligenoeernally. Specialised VCs rely on

specialised investment managers to reduce risk@grtainty As one interviewee stated:

“We are a specialist investor because we have sfised people for each of the
sectors we invest in. We will never invest in a gamy, if we have no one in our

team who understands the business.” (Early stagtebh specialist)

Specialised VCs, however, not solely rely on tiv@ernal investment managers. It
is interesting to note that the importance of exdéwvalidation is stressed even by VCs
which are considered to be the leading Belgianiapsts in biotech investments by their
peers. Even the investment decision of highly spseid VCs is taking external
information and validation into account. For exae@Eome specialist investors mention
that they are more keen to invest in a biotech @mpwhich has a strategic alliance,
because it offers an external validation of théntetogy. This implies that internal and

external information and validation are complemgrather than substitutes.

4.2.2. Criteria

Based on unprompted answers from the VCs we fiat-th order of importance-
financial elements, market, technology and entregwgal management team are the most
important criteria within the due diligence pha$diotech companies. Our research leads
to categories of investment criteria, which are sistent with previous research. We
report, however, some differences in the relatimpadrtance of the different categories

with previous researdfy®’38:39.40

36 zacharakis A.L. and Meyer G.D. (2000)he potential of actuarial decision models: Cary ihgrove the venture capital investment
decision? Journal of Business Venturing, 15 (4): 323-346.

37 MacMillan I.C., Siegel R., and Subbanarasimha P.N1885) "Criteria used by venture capitalists t@leate new venture
proposals” Journal of Business Venturing, 1 (12-128.

38 Fried V.H. and Hisrich R.D. (1994) "Towards a modeVenture capital investment decision making"dficial Management, 23

(3): 28-37.
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First, nine VCs mention financial elements as tlestimportant requirement of a
business plan. VCs require a business plan wittoraptete financial plan based on
realistic assumptions. This is somewhat inconsisteith VCs assertion that it is
extremely difficult to forecast the future of a td@oh venture, given technological and
market uncertainties. VCs nevertheless requireebioentrepreneurs to seriously consider
these financial elements.

VCs look beyond the current financing round: thejiapate follow-on financing
and even require that sufficient funding is guagadtto develop a venture before they
invest in it. This, again, puts a strong burderttenventure, as it may lead to a chicken-
and-egg problem. Early stage VCs require that eli@rfvestment cycle is laid out, while
later stage VCs only want to commit themselves witentechnology and market have

been proven. As one interviewee stated:

“There is a risk that investors underestimate thmoant of funds needed to
develop the business. In that case, they get stoiclewhere in the middle of the
process of creating a valuable business. This ¥&ry important risk for us and
this risk is more important for biotech comparedotber businesses.” (Early and

later stage generalist)

VCs further clearly fear dilution in subsequentaficing rounds. This can largely
be explained by the large financing needs of blotmmmpanies.

Second, market strategy is seen as a key requitesherbiotech business plan by
eight VCs. Because of the high risks and unceresntithin the biotech sector, VCs
require a well-developed market model. Entrepreneure forced to think thoroughly
about the following questions before seeking suipfpom VCs: Who will the company’s
customers be? What will the company offer? How thidd company create value?

Third, six VCs mention IP strategy as an importantrequisite of a biotech
investment. VCs reckon they focus more on IP gsafer biotech ventures compared to
other technology-based ventures. Intellectual ptgpaghts are important, especially

because they offer an external validation of thequeness of the technology and

3 Kaplan S.N. and Stromberg P. (2004) "Charactesistiontracts, and actions: Evidence from ventupiaést analyses" Journal of
Finance, 59 (5): 2177-2210.

40 Muzyka D., Birley S., and Leleux B. (1996) "Tradisoin the investment decisions of European ventagitalists" Journal of
Business Venturing, 11 (4): 273-287.

16



consequently reduce at least partially the uncdgtasurrounding the technology.
Intellectual property rights are further a requieginto be able to realise an appropriate
return, although they offer no guarantee for suzcas previously discussed, intellectual
property rights do not protect biotech companiesiregy superior, competing technologies
or products and are not always effective in pratgcthe biotech companies against large
competitors.

The venture capital literature often suggests thais the entrepreneurial
management team, irrespective of other criteriap vilindamentally determines the
investment decision of a VC. Much has been madhbearventure capital literature on the
importance of a quality management t&&ffi*> Our findings do not support the prime
importance of the management team, however, as @ity VCs mention the
entrepreneurial management team as an importanireegent of a biotech business plan.
We find that management is a more important faictokater stage investors than for early

stage investors. A VC explains:

“What one sees more often in biotech compared heratech companies is that a
biotech company evolves in two phases. In a fliasp, a university professor has
an idea and becomes an entrepreneur. In a secorasephthe company has
something that starts to look like a product. Aattipoint in time, deals with

customers have to be generated, ...and scientistgemerally not good at this.

Management has to change as the company evolvabe.beginning they have to
be very good in science and at the end they haveetable to sell, to close

deals,....” (Early and later stage generalist)

Our results support the finding of Clarysse et(2005) that early stage biotech
investors focus more often on technology criteiant on management team critétia
Although early stage VCs accept purely scientiiams, scientific entrepreneurs should

be willing to step down as CEO when the companyvegoto the market stage. In line

41 MacMillan I.C., Siegel R., and Subbanarasimha P.N1985) "Criteria used by venture capitalists tmleate new venture
proposals" Journal of Business Venturing, 1 (12-128.

42 Kaplan S.N. and Stromberg P. (2004) "Charactesistiontracts, and actions: Evidence from ventup#ast analyses" Journal of
Finance, 59 (5): 2177-2210.

4 Muzyka D., Birley S., and Leleux B. (1996) "Tradisoin the investment decisions of European ventagitalists" Journal of
Business Venturing, 11 (4): 273-287.

a4 Clarysse B., Knockaert M, and Lockett A. (2005) [&&tion behavior of early stage high technologyestors. A pan-European
study.” Frontiers of Entrepreneurship Researchtiiéoming.
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with Hellmann and Puri (2002), VCs may play an imaot role in bringing outsiders into

the position of CE®. The following quote illustrates:

“If we are confronted with a university professorhev has absolutely no
management talent but thinks he has it, then wlenailinvest...We are willing to
invest in companies with an incomplete managenseam t if we have an influence

[on the HR policy] and can do the recruiting.” (Bgrstage specialist)

In summary, contrary to previous research, eadgestinvestors do not require a
complete management team from the start, but redoirhave an impact on the future
composition of the management team, as the biotechpany develops. Later stage

investors, however, require a high quality and Wwallinced management team.

4.3. Valuation

A critical element in the negotiation process bemwéhe VC and the entrepreneur
is the valuation of the business. A valuation ixessary to determine the required
ownership percentage of the VC. Ten intervieweestime that they use discounted cash
flow (DCF) and ten mention the use of multiplesvédue biotech proposals. This result is
consistent with earlier studies on the valuatiochteques used by VCs in Continental
Europé®. The biotech setting clearly affects the valuafivocess of VCs. First, VCs find
it harder to value biotech companies compared hierotechnology-based companies (p-
value: 0.0039), but we find no evidence that VQguime higher hurdle rates contrary to
expectations (p-value: 0.1211). This may be expliibby an increased probability of
adverse selection, should VCs increase the reqbuedle rate. Similar to banks, who are
unable to raise interest rates indefinitely, VCsymat be able to raise cut-off rates of
returns indefinitely, as high-quality companiesl\abk for cheaper financing sources and
the average or low-quality companies will be thé/@mes willing to accept the excessive
conditions of the V& This results in VCs developing a strategy ndhtest in high risk
proposals, rather than increasing their requiréarme

% Hellmann T. and Puri M. (2002) "Venture capital ahe professionalization of start-up firms: Emmtievidence" Journal of
Finance, 57 ( 1): 169-197.
46 Manigart S., De Waele K., Wright M., Robbie K.,dbeiéres P., Sapienza H., and Beeckman A. (2008ptlwe capitalists,

investment appraisal and accounting informatiocormparative study of the USA, UK, France, Belgiumd &lolland" European

Financial Management, 6 (3): 389-403.
47 Stiglitz J. and Weiss A. (1981) "Credit rationimgrnarkets with imperfect information" American Eoamic Review, 71 (3): 393-410.
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Second, multiples and DCF may be the most commuasdyl valuation techniques
for other technology-based and non-technology-basedstment®, but they are less
frequently used for valuing biotech investments.sVEBelieve multiples do not offer
realistic and stable values in the case of bioteafitures. Using a P/E multiple on the
current earnings of a biotech company, for exampfeen leads to a negative value.
Although the DCF model theoretically holds in thetbch setting, half of our respondents
indicate that the DCF method is more frequentlydu®e valuing other technology-based
companies. This contrasts with Barrow et al. (2004)o reported that VCs switch to the
DCF method if the assumptions of the multiples métto not holé. Instead of using the
traditional quantitative models to value a compavs tend to rely more heavily on
gualitative measures to value a biotech proposab feneralist VCs even call it mere
guesswork.

Given the lack of a standard valuation tool, thifialilty to assess the future in a
biotech setting and the VCs’ reliance on quali@tmeasures, it is not surprising that the
most important reason why negotiations break d@agisagreement concerning the value
of the proposal. Ten interviewees mention theyethilo close a deal due to disagree on
valuation on at least one occasion in the previbtee years. Furthermore, differences in
risk perception between VCs and entrepreneurs ritaéeen more difficult to agree on
valuation. All VCs agree there are important diéfeces in risk perception: entrepreneurs

underestimate the risks. This was expressed bynterviewee as follows:

“When the technology is validated, a lot of entepeurs assume they reached the
finish. What they do not realise is that the stoeye only begins.” (Early and later

stage biotech specialist)

VCs attribute this difference in risk perception @mtrepreneurs who are
emotionally bounded to the project and underesamaks in their enthusiasm, while VCs
are experienced and therefore more realistic. V@& lseen numerous entrepreneurs, who
are certain their invention will be extremely swsxfel, but who eventually fail to become

star performers. According to six intervieweesfet#nces in risk perception are even

8 van Osnabrugge M. (2000) "A comparison of busiragsel and venture capitalist investment procedaesigency theory-based
analysis" Venture Capital, 2 (2): 91-109.
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stronger for biotech entrepreneurs than for otlehrology-based entrepreneurs. VCs
attribute this greater difference to the long depelent path to turn technology into a
market ready product and more specifically thedariinancing needs and higher risks

because of this lengthy process.

4.4. Contracting

A well-documented way to reduce agency risk is $e extensive contracfs*
Given the high risk environment, we expect thatdisb investors write more extensive
contracts, as this restricts the entrepreneur ftaking actions to the detriment of the
principal, in this case the VC. However, we find eadence that VCs require more
extensive contracts for biotech investments contpate other technology-based
investments. First, the Likert scales indicate ¥@s do not require more or more detailed
contract specifications for biotech investments pared to other technology-based
investments (p-value: 0.1875). Second, VCs mayeseineration and bonding strategies,
i.e. arrangements that penalise entrepreneur®yf ilake decisions which are not in the
interest of outside investdfs Appropriate remuneration and bonding strategidsch tie
the payoff of the entrepreneur to that of the V@n prevent moral hazard or ex post
changes in behaviour to the detriment of the ppialciHowever, we do not find that
biotech investors require more alignment of managgnncentives through appropriate
remuneration and bonding strategies for biotechestments compared to other
technology-based investments (p-value: 0.6250).tNeeferred and/or convertible stock
may be used in order to stimulate the entrepreteeperform well and protect investors,
as entrepreneurs generally hold common Stogkgain, VCs in our sample do not use
more preferred and/or convertible stock for biotankestments compared to other

technology-based investments (p-value: 0.7500).

9 Barrow C., Richardson A., Copin G., Paliard R., §@d., Leleux B., and St-Cyr Hec L. (2001) "Valuhigh growth potential
companies: an international comparison of practigefeading venture capitalists and underwritersinigement International, 6 (1):
55-73.

50 Kaplan S.N. and Stromberg P. (2004) "Charactesistiontracts, and actions: Evidence from ventup#ast analyses" Journal of
Finance, 59 (5): 2177-2210.

*Lvan Osnabrugge M. (2000) "A comparison of busireegsel and venture capitalist investment procedaesigency theory-based
analysis" Venture Capital, 2 (2): 91-109.

52 Smith J.K. and Smith R.L. (2000) Entrepreneuriaaffice, John Wiley & Sons, Inc.,

53 prowse S. (1998) "Angel investors and the markeafmels investments" Journal of Banking & Finar&2(6-8): 785-792.
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The results from the Likert scales are consisteith e information collected
from the interviews. Agency risk is neither mengdndirectly nor indirectly by the
majority of VCs interviewed. This indicates thaeagy risk is not necessarily (perceived
to be) higher in biotech, but that uncertainty bmth the VC and entrepreneur plays a
more dominant role. In highly volatile, high R&Dtémsive industries, where the actual
outcome of a business is not necessarily determizyedchanagement commitment and
competence, shifting risk beyond the control of #r@repreneurs from investors to
entrepreneurs will be deemed as unfair and wilfefuge be expensive from the VCs’
point of view. Our results are in line with incoratg contract theory, which states that
incomplete contracts are negotiated because ofrtantty and more attention is paid to

active involvement in the investment ex-past

5. CONCLUSION

Previous research on UK VCs has shown that VCsuigger selection criteria for
technology-based companies compared to non-tecyyrtlased companies. We focus on
how the typical characteristics of biotech compsurniluence the selection process of
Belgian VCs. The biotech setting is chosen bec#uspresents an interesting setting to
study the supply of financing under extreme circiamses. There is a long development
path to turn a technology into a market ready pctdthere are issues of regulatory
uncertainty, negative public opinion and difficultp understand the technology and
product development. These are distinctive charetics of biotech ventures.

Table 2 summarises the main findings of our stddhe VCs’ investment decision
process usually starts with a rough screening tomaxe whether the proposal meets the
VCs’ investment strategy. The most radical way ok VCs deal with the particularities
of biotech companies is to define an investmerdtetyy that excludes certain biotech
segments or investment stages, in order to redueerisk or uncertainty inherent to
biotech.

Proposals that fit the investment strategy and phss screening phase are
examined in more detail during the due diligenaecpss. VCs combine information from

the business plan with internal knowledge and méttion from external sources.

5 Hart 0. (1995) "Corporate governance — some thandyimplications" Economic Journal, 105 (430): 6B3.
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Our results indicate that even highly specialiseaints stress the importance of
external validation. As a consequence, internal extdrnal validation are complements,
rather than substitutes.

Financial, market and technology criteria are ingarr investment criteria.
Management is especially important for later stageestors. This is explained by the
lengthy process of turning technology into a markeidy product. During the company’s
early stages of development, scientific progressmere important than market
development. Later in the company’s developmentagament and sales skills become
more important. As a consequence, most early stagestors are willing to invest in
biotech companies with an incomplete, purely sdienteam as long as VCs have the
freedom to recruit managers when necessary. Oneassiyme that investment criteria
differ between different types of investors. Howewgiven our small sample size it is
difficult to draw conclusions hereupon. This leadsthe following proposition, to be

tested in future research:

Proposition 1: The selection criteria used by V@pehd on the characteristics of
the investment proposal (e.g. stage of developreeator) and of the investor (e.g.

independent versus captive, generalist versus alis{i

VCs further reckon that IP is more important footbth companies compared to
other technology-based companies. VCs see IP righta requirement to invest, but
realise that it is no guarantee for success. IBtsigare not able to protect biotech
companies in all cases, for example, against smpstbstitutes or against legal attacks
from large pharmaceutical companies. We suspetii@ia nevertheless focus so much on
IP rights, because next to the limited protectibeyt offer, they provide an external
validation of the uniqueness of the technologyalyn given the large financing need and
long development path to a market ready products \f@us extensively on future
financing rounds.

Next, valuation is essential to determine the megliownership percentage of a
VC. VCs rely more on qualitative methods to valugdxh investments compared to other
technology-based companies. Contrary to expecttime do not find that VCs require
higher hurdle rates to compensate for higher risknzertainty. Valuation is nevertheless
the most important stumbling block during negatibesveen VCs and entrepreneurs. The

discrepancy in perceived value between the entnepreand biotech investor is reinforced
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by differences in risk perception. All VCs agreattentrepreneurs underestimate the risks.
Our results offer a clear call for more research auation in highly uncertain
environments.

Finally, contracting is a mechanism to reduce ageis&. Contrary to expectations
based on agency theory, we do not find that VCsiiregnore complete contracts for
biotech ventures compared to other technology-basetpanies. This can be explained
by incomplete contract theory: under high uncetyaithe parties in a contract are not able
to include all contingencies. This might be an @adion that agency risk is not (perceived
as) higher in biotech, but that uncertainty fortbtite entrepreneur and VC plays a more
dominant role. Incomplete contract theory predibtst higher uncertainty, which a VC
cannot reduce through more thorough contractiny beitackled by increased monitoring

post-investmenit 5]. This leads to following proposition:

Proposition 2: VCs require the same standard casttral terms in highly
uncertain environments as in less uncertain envirents, but manage the

uncertainty by more post-investment monitoring gadernance.

A limitation of the present study is that it focasenly on the supply side in the
investor-investee relationship. We have not disedsthe VCs' investment decision
process with biotech and other technology-basedegr@neurs. It might well be that
entrepreneurs view the decision process of VCswfftly than the VCs themselves.
Second, given our small sample size it is difficaldistinguish between different types of
VCs. With respect to valuation, for example, wealfthat the two bank related VCs use is
the so-called venture capital method to value bloompanies. It is however difficult to
conclude that bank related VCs use more financrallgted and quantitative valuation
methods compared to the other VCs who use moratatiad measures. These two bank
related VCs are both later stage investors and mgoaatitative measures may be used
simply because of reduced uncertainty in laterestagestment proposals.

Our results are especially important for entrepuesieEntrepreneurs should realise
that an excellent technology is a necessary, bstifficient condition to attract the

attention of investors.

55 Kaplan S.N. and Stromberg P. (2004) "Charactesistiontracts, and actions: Evidence from ventupiaést analyses" Journal of
Finance, 59 (5): 2177-2210.
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Entrepreneurs have to demonstrate their invesaatimess by offering, on top of a
solid IP strategy, a sound market analysis and aistie financial plan to VCs.
Furthermore, entrepreneurs of young biotech conggamnust be willing to change
position over time as the company develops. Itas because the entrepreneur is a star
scientist, that (s)he has sufficient talent to l#@company through the different stages of
development, which require distinct qualificatiosnally, entrepreneurs should have
realistic expectations with respect to the valueéhef venture when approaching external
equity investors.

Finally our results are important for policymaketsigh tech companies are
considered to be important drivers for economicetlgwment. VC represents an important
source of funding for the development of biotecmpanies. Our study offers important
recommendations to policy makers in order to bki@gs and biotech entrepreneurs closer
together. First, more coherence is needed at apEarplevel. Existing regulatory market
fragmentation due to differences in drug approval eeimbursement systems are barriers
that are especially difficult to overcome for Eueap entrepreneurial biotech companies.
They are at a competitive disadvantage compardteio American competitors. These
barriers should therefore be removed. Further,esming the investor readiness of
entrepreneurs, especially with respect to marke¢ldpment and financial issues, is badly

needed. Educational and support services coul@étigpsto assist in these areas.
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FIGURE 1

The selection process of a venture capital investmie*
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* Our study focuses on the VCs activities afterldgmeration and before the actual
investment.
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FIGURE 2

Investments in biotechnology as a percentage of GDP
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TABLE 1

Overview of the sample by investment stage and typs investor

S %
€ @) 0 (@) = s (@)
o > 0 > 2 S >
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z & 8 3 @ S 3| oz &3
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: S > S o 2 S
< pd = pd ) pd
o >
Seed 9 | Independent quoted VC 2 Specialist investor
Start-up 12 | Independent private VC 8 Generalist investor
Expansion 10| University related VC 3
Replacement capital 3Bank related VC 2
Buyout 3 | Strategic investor 1

Note: Venture capital funds may invest in differeaigets of the investment cycle.
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TABLE 2

The impact of biotech characteristics on the selecin process of venture capitalists

Venture capitalists’ selection process

Strategy to manage biotech characteristics

Biotech characteristics

Investment strategy and screening

-Exclude specific biotech sectors

-Regulatory difficulties

-Long path to a market ready product and large finagaieeds

-Difficulty to understand

-Exclude stages of investment

-Risk and uncertainty

-Use portfolio strategy:

« diversify within technology and non-technology sext
« diversify within the biotech sector
« preference for companies with multiple technology petglin pipeline

-Risk and uncertainty

Due diligence

-Process: internal and external validation as completsien

-Difficulty to understand technology

-Criteria:

« complete management team (later stage deals)

-Long path to a market ready product

Valuation

-Qualitative valuation measures rather than quanti®tialuation methods

-Large financing needs over a long path to a markeady

product

-Risky and uncertain

-No higher hurdle rates

Contracting

-Contracts not more complete

-Not more agency risk
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