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Abstract

In this paper we analyze the decision of firms to be on the market for Venture Capital (VC) firemtiig inclusion in
econometric models on the impact of VC on firms performaWée develop a simple modelaxding to which the decision of a
company to look for VC is equivalent to the decision upon whether or not ta balyoption The valueof the option is increasing
with the (expected) valuadded by VC to the investee company. The cost of the option is increasing vsthetbethe search cost
and decreasing with the competitiveness and development of thedd€iry in the sector and area of the filvie also show that
includingthe decigdn of the firm to be on the markiet an econometric modekn greatly improve the accuracy of estimates about
the treatment effect of VC dewcdmpaniesdirsd it pptimaf to berom thecneashbe eestthee c i al | )
theoretical preidtion of the model on a sample of 2lt&lian New Technology Based Firm3he empirical evidence supports the
view that search costmd VC market developmentibstantially affect the likelihood of a company to be on the market for VC. It
also confirms tht pooled estimates (i.e. estimates that do not distinguish between companies on or off the market for VC) might

substantially underestimate the real impact of VC on firms performance.
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1 Introduction

Venture capital (VC) financing iscommonly considered by academijcspractitioners and
policymakersasthe mostsuitable financing mode farompaniesvhich, like New TechnologyBasedFirms
(NTBFs), areacutelyexposed t@apital market imperfection8anks for instanceusuallydo not possess the
compéencies required t@valuatethe investment projectproposed by higlech entreprenew and to
monitor these investmentex-post(Carpenter and Petersen, 2Q0&hile, in principle, adversselection and
moral hazard problemsould be alleviatedby collateralized loans (Bergeand Udel] 1998), these
instruments are extremely inefficient for NTBrghose value is mostly intangibleassets whiclean hardly
be pledged as collaterdDifficult access texternal financing may limit the growth and avéhreaten the
survival of NTBFsThis is a key policy issysinceNTBFsare deemed tplay a crucial rolen the static and
dynamic efficiencyof economic systemas well as inemploymentgrowth (Audretsch 1995, Acs 2004).
Moreover,VC is not onlya soldion to the underfunding of NTBE#& also adds value to investee companies
both directly and indirectly by providing services (e.g. managerial support), allowing companies to be part of
a larger network of contactsand by signalingtheir quality to exteral stakeholderdt is then generally
(though not unanimouslyontended that thifinancing mode offers a fundamental contribution to the
success of hightech entrepreneurial ventures (st instance Sahlman 1990, Gompers and Lerner 2001,
Kaplan andstrémberg 2001, Denis 2004).

This theoretical and empirical literature is however difficult to reconcile with the fact that-a non
negligible fraction of companiedo neither actively seek VC nor are eventually interested in becoming VC
backed despitetheyclaim to be financially constrainethdwould benefit from thesalue adding activity/C
performs If VC is so good for firms performance, why so many companies are not keen on haVifiglet?
there is a vast literature about the selection process from the perspective of VC companies (i.e. how VC
investors choose the companies thél invest in), few studies analyzed the decisions by companies to be
ffon t he mar ke t(@remaralrle eXé¢eptiormis thee work b¥ckhardt et al.2006 which is
howevernot focused on VQ. Notably, the fact that some companies are not interest¥@ jraffects the
composition of thecohort ofii nv e st ab | &iacetbisoseifsadentioneost.of the arket for VC is
hardly random, estimates aboilte effect of VCon firms performance which do not take this into account

are biasedeven though in an unpredictable direction

I n this work we analyze the det ertnien amarsk eotf 0 tfh
and how thisself el ecti on coul d affect the estimates of tt
in terms of growth)We model the decision of a firm to be on the market by means of a simple theoretical
model. We show that thelecision of a company to actively seek for VC can be seen as the decision about
whether or not to buy a call optiofihe costfor the company for theall is a function of the magnitude of
search costs, of the fraction of valeehancement which the emgreneurial team internalizes, and of the

expected availability of VC moneyhe valueof the optionincreases witlihe expectedvalueenhancement
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which VC will yield to the company in case the investment occuris vidlue enhancement, in turn, depends
upon the fAqualityo of the firm ahdowmgntiheomplechéntayn s i o
assets (e.g. managerial experience, reputation, network of contded)est the business idea the best, other
things being equal, will be the value added by VC: it is more likely that a VC will turn into a successful
company a good business idea rather than abadTond. s i s t he fAcherry pickin
which VCs invest i n impogantfyhecortributian of M@ wilhbie Bigher thévinoree
anentrepreneur lackthe complementary assetghich VC brings alongjdemoney.Thi s i s t he #Afr
side of the matching between VC and investment candidates: other things being equakféCsa frog

which can be turned in a prince than the price himgelbther words, the ideal candidate for VC investment

is a company which is based on a good businesshdelcks managerial expertise, a good network of

contacts and which has ngta reputationtobedfgood qual i tyo

Identifying which firms are on the market for VC can also improve the quality of setepd
estimates. When trying to assess the impact of VC
to control the enogenous nature of VC itself. Moreover there is no way to deterrapr®m neither the
extend nor the direction of t he , (lsdcandstepeentin@esdaabee d b
greatly improved by including information about fidep deision to participate to the market for VC.
Intuitively, companies which are willing to pay t
than a random firm. In other terms they constitute a better counterfathghthis is increasingly truthe
smaller is the fraction of companies on the market for VC. We findhkaddgree of developmenttbeVC
marketdoes affect both the number and the nature of firms seeking-M&, in a developed VC market
there are more firms seeking V8econdthe less a VC market is developed, the more firms which reckon
that being financed by VC is unlikely will stay out of the market. Consequently, when VC is
underdeveloped;ompanies which are on the marketfor ¥G@ e very similar mms tern
which get eventually financed. In other words, the less a VC market is developed, the more the cohort of
firms which are on the market for VC is a good counterfactual to determine the impact of VC of firms

performance.

In this work we resort to a hanbllected 10 year longitudinal dataset composed of 215 ltalian
NTBFsthat operate in higtech sectors in manufacturing and servicesartalyze the determinants of the
decision to be on the market for VC and test the predictions of the theoretical hadg@lirnsoutto bean
excellentenvironment toverify the effectiveness of theecondstep correctiorior selfselectionbecause of
the relatively hostile conditions which companies looking for VC have to Yaleeestimate an augmented
Gibrat law typedynamic panel data modehcluding a correctiorior the potential biagngendered bthe
endogenous nature of the decisionNbf BFs t o actually pomar kebdonToodbe MEel
so we adaptto our framework to a typical Heckman tvgtep pocedure. We consider growih both
employees and salesdresort to GMMsystem estimationOur empirical results confirm the theoretical

predictions of our model. First, evfind thatsearch costs and VC marked development do influence
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significantly thel kel i hood of a company to be on the marke
status in the secorstep estimates causes, as predicted, an increase in the estimated effect of VC on firm

performance.

The paper is structured as follows.Saction2 we survey thetheoretical and empiricditerature on
the effects of VC financingn f i r gndwth and on the matching process between companies and VC
investors In Section3 we develop a simple model on the decision by firms to be on the market for VC and
outline some theoretical predictions. In Sectidd we describe the sample of firms that are considered in
the empircal analysis and provide some dgsiive statistics Section5 describe the econometristrategy
and the variables included in the estimat®sction6 reports our empirical resultinally, Section7

concludes.

2 Related literature

In this section we report the findings of the literature which is most closely related to this work.
Section2.1 explains howwC c oul d a f peeanmancé. iFothm §ake of brevity we focus only on
growth as a measure of performance, coherently with what we do in the empirical part of thiSpaper.
empirical evidence on the i mpact 8.2 Sevtion2.8 msteddi r mo s

focuses on thenatching process between VCs and investee companies.

2.1 The added-value of VC financing and its impact on the growth of portfolio

companies

The financial literature highlights several motives explaining why access to VC finanayhg m
propel the growth of NTBFdgrirst of all, VC investors generally focus on specifidustries (see among
others Gompers 1995, Anet al. 1998, Bottazzi and Da Rin 2002). Due to their sectoral specialization, they
develop contexspecific screening capabilities that make them able to judge quite accurately the commercial
value of entrepreneurial projects and the entrepreneurial talene girtiponents (Chan 1983, Andt al.
1998. For an opposed view see Anattal. 1990). Therefore, they are able to deal effectively with the
adverse selection problems that would otherwise prevent great hidden value firms from obtaining the

financing they red. In turn, relaxation of financial constraints leads to higher firm growth.

Second, VC firms are no silent partners (Gorman and Sahlman 1989 eBatr$990. On the one
hand, they actively monitor portfolio companfe®n the other hand, VC investomake use of specific
financial instruments and contractual clauses (e.g. stage financing) that protect their investments from
opportunistic behavior on the part of entrepreneurs and create high powered incentives for them (Sahiman
1990, Gompers 1995, Helann 1998, Kaplan and Stromberg 2003, 2004).

For instance, Kaplan and Strémberg (2003) show that VC firms control 41.4% of the seats of the board of directors ofthadd&dV
companies that are considered in their study; in 25% of the comphejesontrol the majority of the board seats. Bottazzi et al. (2004) document
that in 66% of the deals of European VC firms the VC investor obtained one or more seats of the board of the partigigetyd com
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Third, VC investors allegedly perform a key coaching function to the benefit of portfolio firms
(Gorman and Sahlman 1989, MacMillahal. 1989, Bygrave and Timmons 1992, Sapienza 1992, Batney
al. 1996, Sanzaet al. 1996, Kaplan and Stromberg 2004, Colombo and Grilli 2008). In fact, they provide
advising services to portfolio companies in fields such as strategic planning, marketing, finance and
accounting, and human resource management, in which thmese tfipically lack internal competencies.
Accordingly, Hellmann and Puri (2002) document that VC investors favor the recruitment of external
managers, the adoption of stock option plans, and the revision of human resource policies by portfolio firms,
thuscontri buting to their manager i al foriinptanceshewe that o n a | |
European VC firms helped portfolio companies in recruiting outside directors and senior managers in 40.8%
and 48.4% of the deals they analyze, respelgtiMoreover, portfolio companies take advantage of the
network of social contacts of VC investors with potential customers, suppliers, alliance partners, and
providers of specialized services like legal, accounting, head hunting, and public relaticessgiindsey
2002, Colombeet al.2006, Hsu 2006).

Lastly, VC financing signals the good quality of a NTBF to third parties; thereforda¢ked
companies find it easier to get access to external resources and competencies that would be out of reach
without the endorsement of the VC (Megginson and Weiss 1991, 8twdri999).

Nonetheless, it has also been argued that the agency relation between VC investors and entrepreneurs
may engender conflicts that are detrimental to portfolio firms (Ueda 2084asd\et al. 2006, Masulis and
Nahata 2009a). First, VC investors may have objectives and strategies that are different from those of
entrepreneurs. Second, VC finance might pose appropriability hazards for portfolio firms because VC
investors might poacthe innovative business ideas of entrepreneurs and exploit these themselves. In fact,
entrepreneurs and external investors may have different strategic visions; disagreements may absorb the
entrepreneursdé effort and attof musintess @pportanities. tEver if mbe t r i
conflict arises, the need of VC investors to monitor managerial decisions may increase bureaucracy and
formalization of decision processes, hampering flexibility and the ability of firms to timely grasp business
opportunities. Furthermore, as VC investors are competent investors, they might be able to expropriate
entrepreneurs of their innovative business ideas and exploit them also in their absence (Ueda 2004). The
associated appropriability hazards may induce prareurs to take decisions aimed at protecting their

firmés technological knowl edge that are detri ment
22 6# AT A ET OAOOAA EEOI 60 CcOi xOEd Ai PEOEAAI

A growing stream of empirical literature has analyzed the effect®/@ffinancing on the
performanceof portfolio companies. Here we solely focus attention on the effects on growth. Many (early)
studies rely on matched pair techniques to comparéafRed firms with non V@acked ones. Most of

them detect a positive impact of VC financioig firm growth (Jain and Kini 1995; Manigart and Van Hyfte
1999; Alemany and Marti 2005; Engel and Keilbach 2007); though there are some notable examples in



literature of mixed results (Blrghet al. 2000; Bottazzi and Da Rin 20023 everal extant studiesn the

topic exhibit methodological weaknesses. First of all, some of them focus on IPO firms and this clearly leads
to a selection bias, as privately held firms are not considered. Moreover, the analysis of firm growth in the
period following the IPO daenot allow to disentangle the effect of VC financing from that of the IPO. What

one actually captures is the moderating role played by VC financing on the effect of listing on firm growth.
Evenmore importantly, many studie® not properly take into acent the potentially endogenous nature of

VC financing. In fact, access to this financing mode may be determined by both observable factors (e.g. the
human <capital characteristics of firmsdé founding
unolservable factors also influence firm growth, lack of control for the endogeneity of VC financing may
lead to distorted estimates of its effect on growth.

In order to deal with this problem, some crgsstional studies adopt a two step approach inspired
by the fAendogenous treatmento |iterature (Heckman
likelihood of obtaining VC financing through an involvement equation. Then in analyzing firm growth, they
insert in the set of covariates an inverselMils r ati o type factor cal cul a
involvement equation. Alternatively, VC financing is instrumented through the predicted probability of
obtaining it. While using this methodology Engel (2002) and Colombo and Grilli (2005) docarpesitive
effect of VC financing on firm growth in samples composed of 95,571 German firms and 506 Italian NTBFs,

respectively.

Quite surprisingly, studies that rely on longitudinal datasets are rare. Alemany and Marti (2005)
estimate fixed effects pahgata models relating to the Spanish firms that obtained VC. Their results indicate
that other things being equal, both the presence of a VC investor in the equity capital of firms and the
cumulated amount of VC financing they obtained up to a given y&sult in greater firm size in the same
year. Davilaet al. (2003) consider monthly data on employment growth for a sample composed of 494 start
ups that chose to outsource their human resource needs to a leading professional employer organization; out
of them 193 are V@acked. They resort to event study analysSisst they identify the month in which 275
VC financing events occurred; then they compare the evolution of the number of employees of these firms in
a seven month time window centered in the month in which VC financing was obtained with the evolution in
the same period of the number of employees of notb&ked firms. They find that \WBacked firms enjoy
more rapid growth before but above all after obtaining VC finan?cing.

2.3 The matching process between VCs and firms
VC financing may be considered as altiastage and muHactor process. In this respect, Hsu (2004)
highlights the role of the entrepreneurial firm in the investment decision. He find that entrepreneurial startups

are more willing to accept an offer and also to be paid less if the investoreinture capitalist. Trauthor

2 Davila et al.(2003) also estimate a logit mel to investigate whether the growth of the firms in the first month in which they are present
in the dataset influences the likelihood of obtaining VC financing in a subsequent period. Their results suggest tbattfirdogs not attract VC
financing.
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also suggests that stanps look at the value added services that an invesatmésto give, and thus also ron
monetary aspects enters in the choice of the investaording toHsu (2004) entrepreneurial firms plag
key role in determining the occurrence of an equity investnierg worth remarking that only fevother
contributions inthe literature focus on this aspect. In fact the vast majority of wimtiks only atvVCdés
selection criteria (see, e.g., Wells, 749 Fried and Hisrich, 1994oindexter, 1976; Tyebjee and Bruno,
1984; MacMillan et al., 1985; MacMillan et al., 1987; Hall and Hoi®93). The implicit line of reasoning
behind this stream of literature is that the investor is the leading entiytle actual investment depends

solely on its evaluation criteria.

The work by Eckhardt et al. (2006) is one of the few that combines this two perspectives, i.e. the two
selection processes: the one of the entrepreneurial firm and the one of the ventuist.cap#g suggest a
two stage venture financing process: in the first stage, firms decide whether to look for VC financing (the
firm goes fAon the market for VCO) or not and in t
methodological pot of view, their contribution suggests the importance of considering the process of self
selectioninto markets (stage 1) in order to better understand VC selection criteria (stage 2) and the effects of

investments on firm performances .

This work is mub in the spirit of Eckhardt et al. (2006). We aim at looking at the impact of VC
investmenton t he gr owt h of NTBF s ;selectiomdecision of whethgr pbsitioning h e
Aon malh«k et for VCO or not (un)observell hetetogeneityaaffektingdobth-selfo nt r
selectionand growth of NTBFs, may lead to biased estimations of the net effect of VC financing.

3 The choice of firms to be on the market for VC

In this section we develop a simple theoretical model about the matching process between companies
and VC investors. Along the lines Btkhardt et al. (2006we model this matching as a two step process.
First the company decides whether it wants to to¢he market for VC, then VCs choose which companies
to invest in among those which are on the maikie¢. two steps are obviously interlinked and the model will
have to be solved by backward induction. To make even clearer the mechanics of the maichssy pre
model the role of VC in a quite unusual way, by leaving its financing side very sketchy and by focusing
primarily on its norfinancial side (e.oc oac hi ng, pr of es s)aodoa the ralaittplays im, s i
the matching proces¥Ve alsoleave out of the matching process any adverse selection and moral hazard
concerns, which have already been vastly analyzed in the financial literature. The timing of the matching

process idllustrated inFigurel.
[Figurel about here]

At time t=1 firms, based on their perceived qualiecide whether they want to be on the market for
VC or no. If they participate in the market thiegur in a fixed search cost and, with some probability, they

find a VC to match with In t=2 after the screening process is completed, the true qualityeofirn is
7



revealed and VC decides whether to invest in the company, in which case it will provide value added
services. At timé=3, contingent upon whether the firm is Mfacked or not, it will be successful with some
probability. In case the company MC backed the gains are divided between entrepreneur and investor
according to their respective share of equity, which in turns depends of the bargaining power of the two
parties at timég=2. We solve the model backwards starting, in Se@tibrfrom the investment decision of

VC. We then move, in SectioB.2 to the decision fothe firm made at timé=1.Finally, in Section3.3 we

outline how the decision of firms to be on the madastbe used to improve the estimates of the impact of

VC on firmbés performance.

3.1 The decision of the VC

In this model firms are characterized by a4vd me nsi onal v ed@d. e coasideri qu a |
both a andb to be bound in the open interval between 0 and 1 and let their joint density distribution be
"VO®. The two di mensions of firmés qual i tagneasuept ur e
the A p ot e ofttheablusiness idea the firm is based upwhile b measuresits endowmentof
complementary assettke managerial skills, repuian, and network of contacthe idea is thatto be
successfyla company should be based on a sound business idea (high valebefrun by skilled
managershave a good reputation towards its stakeholders and have a vast network of ¢ugtastdue of
b). At the same timepo bad idea can be transformed in a successful venture by good mareggeetion or
contactsnot a great ide@an become profitable in the hands iolept managersvith no reputation and
without any acquaintance with potaitcustomers, suppliers, partners or financi€oscapture this intuition
we let a company have two possible states at tirie successful or unsuccessful. WeVebe the value of
the company in the successful state of the world and normalizesteaBueif unsuccessfulThe probability
of success is modeled B G = MG Assuming risk neutrality, the value of a staaldne company is
hence given byi @ = Gow. At time t=2, @& is known for all companies which are under

consideration by C.

We modelvalue addedy VC assuming thatfor VC-backed companie®A 1. The value of a V€
backed company then only depends on the potentids dfusinessdea, which iswy @ = @w, since all
complementary assets which the company lacks are gatid the investoVC suffers a privaté ¢ ofert 0
the investment process (due diligence, fimgtstment monitoring andnanagerialprofessionalization)
which we normalize tounity. In exchangefor its manageriaprofessionalizing/C is given fraction| of
f i r moé 3. Thésdraciioh ig subject to two constraints. First, it should be high enough for the VC investor

to cover its private costhatis @3 1 0, which leads to

1
| — 1)

(A V]

% The idea here, similarly to Casamatta (2002) is that equity investments by VCs are a consequence rather than
a cause of the professionalization activityteew gage i n. Mor al hazard on VCo6s si d
constraint such that piessionalization is epost profitable for VC. This would make equation (3) as follows:
1j ®1 & . This would however leave the model practically unchanged.
8



On the other hand the entrepreneur has an outsidmoptin the company without VT his puts an

upper limit to the fraction that VC investors can expect from entrepreneyrs 1 | @, thatis

~
3

| 1 w (2)
The combination ofl) and (2)divides the set of companies in thregionsas shown irFigure?2.
[Figure2 about here]

Companies in region A Figure2 arethose whose business ideanot ambitious enougho attract
VC. VC does not invest in companies whose potentiab4ss1j w. In order to be able to attract VC
investmentsa company shouldhenceb e o f Agoogogmeani ng tihislikely toi f we

become successfi.,hi s is the Acherry pickingd part of the

There is however another set of companies for which VC is not suftabilevestment companies
in region B. These companies are those whose quality is high enough to attract ¥G (Ljew) but which
already own a good deal of the complementary asses which characterize VC value adding(iaetivity
> 1j cw). Constraint (2) makes thesempanies not investable by VC because entrepreneurs have a good
alternativeoptiont run the company themselvds.n ot her words these compani

financed by VC, where quality is now sesongits other dimension: that of manageriaillsk

Eventually only companies in region C are suitable for VC investments because thiey anty
ones for which (1) and (2) are jointly satisfidthese companies are based on promising business ideas (i.e.
> 1j &) butlack complementary assdise. ®< 1j ¢w). VC can add substantial value to these companies
throughmanageriaprofes$onalization coaching, monitoring and signalinbhe quality of a business idea is
hence not a sufficient condition for VC to invest because, generally speaking, erguepneith good ideas
also have a higher reservation utiltyich sometimes cuisut VC investoré. So VC desnot only look for

cherries to pick but als@f frogs to turn into princes.

3.2 The decision of the firm to be on the market for VC

At time t=1, whenentrepreneurs have to decide upon whether to bring their company on the market
for VC or keep it standlone,the truevalue of (3 is not known Entrepreneurbowever have a guess (i.e.
they fArecei ve aisrepessnied byprapaikty dstjibutierhaver hossible values which
& could take Formally, thei-th entrepreneur knows that héert r u e 0 ¢yca folloves a didtribution
RN . Let Wglnbe the expectedy® (that is, M QAG QAIA = Gpand, RPN O A = G
We also assumior simplicityt hat wuncert ai nt y syarbetricdand dncometatedbetyaera | i t
Gh , that is . O GPRAO W=, O G ROO WW=,3 and | & G O
G QA0 A= 0.

# Using the PrincipaAgent terminology, high quality ideas have a more stringent participetiastraint.
9



If the entr@reneur decides tseekVC money, she will have to face a search so3the search cost
reflects the fact that the entrepreneur will have to get in touch with VCs, prepare a business plan, present her
project, and participate in the due diligence proc8ssarch costplay a crucial role in the development of
the model so it is important to underline which theyraoea fictitious featuref this model but that they are
actually substantizdmpiricallyas anyone who went t hr @angohfirmaThi§is oad
tueespecially for young and small compani es, in t
which could be sperihsteadin developing the business idgance a company is on the market for VC, it
will have a probabilityg to find an investor to match witht timet=2. If g=1 all companies which are on the
market will eventually be able to enter into a due diligence process with one VC. In the more general case in
which g<1 some companies which would be good investments foaN€are on the market do not get VC
financing.Eventuallydue di |l i gence wi |l r companaaind the lingestmeantrwill be v a |

madeiff Qo N 0.

Uncertainty about firrguality and search costs impthat not all entrepreneurs will actlyabe
looking for VC. Intuitively, if an entrepreneur believes it is likely that, after the due diligence process, the
true (revealed) value oty will fall in regions A or B, she will not seek V/@nd incur in cost, in the first
place. Consideringtht entrepreneurs receive an unbiased sig
who (believe theyar e Acl oser 6 to region C are more |ikely
which entrepreneurs are willing to seek VC does also defpermdhow gains are divided between them and
the VC (i.e. on where the value|oflies into the range identified by conditions (1) and (2)).sLet 1 be the
fraction of the value added to the firm from VC (net of the cost of professionalization) which the
entrepreneur internalizes. An entrepreneur who receives a ¥gted about the quality of her venture

will be on the market for VC iff:

©)

It is interesting to nat that the left hand side of ediam (3) is essentially a call option whose
underlying is the value added by VC and the strike price is the cost of professionaliggtiation (3)
hence is satisfied when the value of the call optanthei-th entrepreneuis higher than its cost, dh is
ij ne .ltis useful to analyze the two sides of equati®nseparately. Starting from the right hand side, it is
easy to see thasaA 0 all entrepreneurs will look for VC because by doing so they get a freeptialir.
The mor e e xalebacemes, ehat ist theehigher e , the more unlikely will be for
entrepreneurs to be on the market for \Kor any given value of the call is cheaper the higher is the
likelihood that entrepreneurs and VC will meet (gkand the higher is the ftéon of the net value added
which the entrepreneur internalizes (»9. To derive a closetbrm solution of tle right hand side of

equation (3 we would need to make some assumptidout’'@, G . We can however resort to some

®>More precisely all entrepreneurs for whiadh @ ¥ 6 C has a positive probability relative @,0 ¢ . As
s4 0 all entrepreneurs for whicliaw N & has zero probability will become indifferent to be on the market or not.
10



standard results of option theorydbtain an intuition and some comparative staflte value of the right
hand side is depends essentially on three paramiajeeg and,  We are not particularly interested, g
andwill focus our attentio oncandcxg’. The meanquality (3G, determines the extent to which the call

option is #fAin t&Lyisessocaesdtoa Hgh iatrinsiovalee, the more the option will be

valuable. Hencethe companies which are more likelg be on the market for VC are those in the bottom
right cornerof Figure2, that is great business iddasking complementary assd€ta metaphoric terms, the
best hvestment for VCs is thagliest frog which beconsethe most handsome pde). The farther away
(e, is fromthe bottom rightorner the less valuable the call option We report inFigure3 the result of

a numeric simulation which confirmsow, as the number of companies on the madestreases, their

distribution moves more and more towards the lower right corner.

[Figure3 about here]

3.3 Endogeneity of the matching process and its econometric consequence

Recognizing the endogenous nature of the matching between firms and VCs can yield a substantial
increase in the precisiontifee st i mat es about the impact of VC on |
fraction of companies on the market for VC is liecit We will fully explain ourtwo-step econometric
strategy in Sectio®, and limit ourselves to givim this sectionan intuition based on the model presented
above.

Suppose that an econometrician wisheadsesshe contributionof VC onthe performance of VC
backed firms The econometriciartan only observefor each firm three characteristics: whethirwas
succesful or not at timé=3, whether it was V&backed or noat timet=2, and whether it was on the market
for VC or notattimet=1.1 n ot her words, the econometrician has
nor perceived) quality, search cqogisofessionalization cosighe probability to find a VCand the fraction
of net value added by VC which the entrepreneur internaliZemating the impact of VC on the
performance of Vébacked firmsmeans estimating the ®alled Treatment on Treatedffectwhich, in this

case, would be:
"W: ,o vy e ’i‘u'?’?’mg —‘O(I)T b4 ’i‘"'?‘r:.j[:: (4)

With this very limitedinformationset,the econometricianando little to estimate TTbut comparing
success rates across categories."Yet O ¢ @IXIN be the suaess rate of Véacked companies
andy = OMOCEEOWD IXIN be success rate of firms which are not-batked both of which are

observableA possible estimate farT could be:

® The impact of,-qon the right hand side of (3) is not trivial and the usual property that volatility increases
option value (i.evega>0) is not valid hergjiventhe bounded nature of the support @fc . Intuitively, an increase in
»o determines a higher probability companies out of the money to be on the market but could at the same time cause
a decrease in the value of the call for companies which are instead deep in the money. At the, linitremsses the
decision of firms to be on the market will not dogger dependipon (30, .
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"YY - "Y n¥ — 'O vy e 5o ’?‘?‘;I:[: _ .O (I)(’:E\é(\)(ix:j 5 e “g“;’:][:: (5)

Comparing (4) and (5)t is clear thatYY will be systematically different fromi T when VGbacked
companies are inherently different from non VC backed companies, that isSOMbERE0 — CELXIX
O OCEEOD  WIXIN . It should be stressed however thgf can be either upward or downward biased
with respect tal T. As we have shown in sectidh?, firms which are palatable for VCs are not necessarily
Abetter o i n t eroftkheirstandalone success. While theyiare likelydto have on average a
higher level ofa, they could well have a low¢han average level df. The result is tht there is no way to
say apriori neither the extent nor the direction of the bias of the naive estimate in (5).

The econometrician has however a better counterfactual to rely upon: firms on the market for VC.
The intuition is the following: only firms whc h bel i eve they have a #high
backed (i.e. whose option fsleep enoughin the money) will be willing to pay the search cost. Since the
prior beliefs of entrepreneurs are an unbiased estimate of the real quality of thesfitghot the markds
correlatedtd e i n g fi sthernompaniesthichtV&s eventually finance. e higheij ne becomes,
the better is the signal. L& = O OGEE000 IXIN, £& 6NG G AD'@I wd be success rate of
firms which are not V@acked but Wwich were on the market for VC. An alternative estimate to (5) is then:

Y=Y Y= 0Ocmd GEKID  O0GEEowd CIEXID £ 66 G TR ad  (6)

When all firms are on the market (5) and (6) egeal, that istim;o o “YY = lim;o ¢ "YY. Estimating
TT using (6)howevergives better results than (8sthe fraction of companies on the market is smiall.
particular as © e+ wthe number of companies on the market goes to zero and their distribution converges
(in probability) to (3 = 1,0 . Itis then easy to provethat i f t he | ower right <cor
isif '@1,0) O,

limiopg. o Y¥=limjoyz. ¢ YY=1
imion. o VY= 1  GO0OGEG Qe 1.

In other words, as the number of companies on the market deci&dasbscomes an unbiased
estimate forTT, while"YY becomes a downward biased estiméiteFigure 4 we report the results of a
numerical simulation. We estimate (5) and (6) on a sample of 50,000 companies and compare it to (4)

corresponding to different fractions of firms on the market for VC (iferdnt levels ofs).
[Figure4 about here]

Figure4 confirms that the accuracy of the estimate via (6) increases substantiallyespidict to that
of (5), the more the fraction of firms on the market for VC drdyetably TT falls beyond the 95%
confidence interval of T, when the fraction of companies on the market is 75% or Agssther interesting
feature whichFigure 4 shows is that the bias in (5) and (6) can be either positive or negative. Given the
12



parameters of the simulation and the assumptions of the modeP &> , TT; gets more and more
downward biased (and its bias tends-Q®5) while TT, becomes increasingly correct. Depending on the
parameters of the model, though, the bias of BaihandTT, can be for low values afeither positive (like

in this simulation) onegative.

4 Sample and descriptive statistics

In this section wdirst motivatethe choiceof our samplgSection4.1). We thenprovide a gneral
description on thesampling proces§Section4.2). Finally we operationalize the key variable of the study
(firmbébs decision about bei ng onivestitigticsmar ket for VC

4.1 VCs and NTBFs in an adverse environment

To perform the analysis we sketched in Secto8) we need to find an environment in which
companies are, in principles, of interest for VCs but, at the same time face high search co&fe (i®.
high). Italian NTBFs offer an idealubject tothis extent First, NTBFs in general are a good candidate
because, besides being a potential candidate for VC investment (as we emphasized ir2.3ettien do
face substantial search costs. Twrepreneurial team which founds an NTBF is often rather small and,
especially when it is very technologically oriented, it lacks the skills to commurpicgierly (e.g. by means
of a business plan) its bussseidea to an external investdihe time of the founders usually has a high
opportunity cost, since they have to develop their business idea, and it is extremely uncommon that an NTBF
is willing to hire a CFO to act as interface between the company potkatial VC. In summary: the search
costsis higher for NTBFs than for other, better established and larger companies.

Second, Italian NTBFs face a adverse environment and this pushes down substantialinioieth
Italy, especially in the late 199@ad early 20004)as beem rather adverse environmdat VC investors at
leastwith respect to the US, the UK and Isrdédlian financial system is fundamentally bamksed. fie
ratio of the market value of listed firms to GDP was 48i29%001(Source: Consobggainst138.0% in the
USA and 151.4% in the UK (source: OECD, Financial Market Trends, Octobe}. 20 difference was
even larger at the beginning of the 1990s. For instance, Rajan and Zingales (2003) show that in 1990, the
ratio of themarket value of listed firms to GDP was 13% in Italy, while it was 54% in the USA and 84% in
the UK. Conversely, the ratio of bank deposits to GDP was 40% in Italy, 33% in the UK and only 19% in the
USA. Other factors (like the degree of investor protaectand the efficiency of bankruptcy lawa)so
penalizedhe development of VC in the countéccordingly, VCis quite undevelopenh Italy. Early stage
equity financing was almost inexistent up to the mid 1990s. It increased considerably in tH200@95
period, reaching a peak of 540 million a0 in 2000,
of Private Equity Investors). Neverthelessly a fraction otthis amount wagventuallyinvested in NTBFs.
Since 2001 early stage equity finanainexperienced a dramatic decline and it almost vanished in 2004,

when there were only 50 investments in 36 compani
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that is 0.002% of GDPTherefore, thereelativelyfew investorsvhich could potentidy finance NTBFs and
providethem expertisesignaling and contact# this context, théargainingpower ofVC investos will be

high due to the concentration of the marketithe entrepreneur will expect to internalize a small fraction of
the net vale added by the VC (i.e.is likely to be low). Moreover, the less VC investors are in the market
and the more geographically dispersed they ardptier will be the chance of actually finding one (pés
likely to be low)

According to themodel we showedin Secton3we shoul d expect relati v
mar ket o for VC but, at the same ti me, the inform

good signal of its unobservable (for the econometrician, at least) quality.

4.2 Sampling process and sample composition

In this work we use a unique hand collected longitudinal dataset relating to a sample composed of
215 ltalian NTBFs that are observed over a ten year period A®%8). Most sample firms are privately
held. They were established in 1980 ordateere independent &undationand have remained so up to the
end of 2003 i(e. they are not controlled by another business organization even though other organizations
may hold minoritystake}. They operate in the following higlech sectors in manufturing and services:
computers, electronic components, telecommunication equipment, optical, medical and electronic
instruments, biotechnology, pharmaceuticals and advanced materials, robotics and process automation
equipment, multimedia content, softwahaternet serviced.€. e.commerce, ISP, and weablated services),

and telecommunication services.

The sample of NTBFs was drawn from the 2004 release of the RITA (Research on Entrepreneurship
in Advanced Technologies) database. Developed at Politectiidviilano, RITA presently is the most
complete source of information on Italian NTBFs. It was created in 2000 and it was updated in 2002 and
2004. The development of the database went through a series of steps. First, Italian firms that complied with
the above mentioned criteria relating to age and sector of operations were identified. For the construction of
the target population a number of sources were used. These included lists provided by national industry
associations and regional Chambers of Coromeonline and offline commercial firm directories, lists of
participants in industry trades and expositions, and information provided by the national financial press,
specialized magazines, and other sectoral studies. Altogether, 1,974 firms wegsl $efeiciclusion in the
database. For each firm, a contact persendgne of the ownemanagers) was also identified. Unfortunately,
data provided by official national statistics do not allow to obtain a reliable description of the universe of
ltalian NTBFs® Second, a questionnaire was sent to the contact person of the target firms either by fax or by

email. The first section of the questionnaire provides detailed information on the human capital

" These figures exclusively refer to AIFI members; so they are likely to underestimate the actual amount of VC finanditiculém, pa
they do not include most investments made byfirancial firms. For further details dhe Italian VC industry see Bertoei al.(2006).

 The main problem is thatin ltamo st i ndi vi dual s -wmpl ayeddebynefifiaci dibebfatistics:s
with atypical employment contracts. Unfortunately, on the basis of official data such individuals cannot be distinguisteedrémreneurs who
creaed a new firm.
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characteristics of f i r ms 6 mprises ufurtdee muestionsT dorcerniage the n d
characteristics of the firms including access to external equity financing, the identity of external investors,
and the evoluti on oV elastlyt ansmers to the dquéstionmair@ werenchdcked fere s .
internal coherence by educated personnel and wer e
reports and other public sources. In several cases, phone dpface followup interviews were made

wi t h f i rnmasagersoTis fenal step wasicial in order to obtain missing data and ensure that data

were reliable.l n addi tion, financi al and economic data i
from 1994 onwards, and data on pat errom pabliccsourcest y d
(i.e. the AIDA and CERVED databases and the databases of patent offices, respectively).

The sample used in the present work consisB4BRITA firms that participated in the 2004 survey.
¢’ tests show that there are no statistically significant differences between the distributions of the sample
firms across industries and geographic areas and the corresponding distributions of the population of 1,974
RITA firms from which the sample was ava ¢ 4 ) = 4 . %35=359 medpedtively)The sample is large
and quite heterogeneous. Note however that there is no presumption here to have a random sample. First, in
this domain representativeness is a slippery notion as new ventures may beidefifietent ways (see for
instance Birley 1984, Aldriclet al. 1989, Gimencet al. 1997). Second, as was mentioned abavehe
absence ofeliable official statistics it is very difficult to identify unambiguously the universe of Italian
NTBFs. Therefore, one cannot cheek postwhether the sample used in this work is representative of the
universe or not. Third, as in most previous studies basedrery data, only firms having survived up to the

survey date could be included in the sample.

We report the distribution of sample companies by industry, foundation date and geographic area in
Table 1. As noted above, the distribution of the sample mirrors quite closely that of the underlying
population of Italian NTBFs. Most companies in our sample are in the Internet & Multimedia (29.77%) or
Software (29.30%) seatm Accordingly we observe a concentration in foundation in the late 1990s.
Conversely very few companies are into Robotics and Automation (8.84%) or in Biotech and Pharma
(2.33%).Finally, most companies are located in thetR&Vestern area of the count(48.84%) and very
few in the Centre or South (14.88% each).

[Tablel about here]

The samplave analyze in this work has several strengths in comparison with pgesiodies. As far
as we know, this is the first study that relies on a large longitudinal dataset composed by privately held
NTBFs which has information on a firmbés positioni
observation periodallows the use of estimation techniques for panel data models that control quite

effectively for the endogenous natuoé VC financing (see Sectiob.l). Information on firmspecific

® Note that onlyfor 3 firms the set of ownemanagerst survey date did not include at lease affi the founders of the firm.
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characteristics is also very detailed and fimained; hence, in testing the causality relation between VC

financing and growth we are able to insert in thteo§explanatory variables several controls.

4.3 Firms on the market for VC

Thecrucialvariable ofour analysis ishe selfselectionof firms to be on the market for VQur aim
is to identify all firms which seriously took inaccount sustaining the cost whilooking for, and more
generally negotiating with, VCs entaildle def i ne a NTBF as being fAon the
actively soughtequity capital from outside investos ii) if it has everentered a formal or informal
negotiationwith an outside investoiSimilarly to Eckhardt et al. (2006)ut focussing only on equity(or
equity-like) capital,we first asked the firsnin our samplavhetherthey everactively soughtequity capital
from external investors (excluding family members and friendsgn we asked whether they ever evaluated
a (solicited or unsolicited) offer made by external investidshenceinclude in the category of firms on the
market, all those which claim had not aetivsought VC but which, nevertheless, entered &fiarmal or

informal negotiation with it.

Table 2 shows the distribution by industry, age and geographic areargflesdirms according to
whether they weren the market or not and whether they received VC or not

[Table2 about herp

In our sampleonly 118 out @15 (about 55.88% of the firms) h
44.12% of our sample is hence composed of companiesdkat considered looking for Vénd, if they
ever received any unsolicited financing offer, declined it without enteringebetiation phase. Out of the
118 firmson the market for VC54 (25.12%kventuallyreceived VC financinglt is interesting to observe,
in Table2, that there is dastantial heterogeneity across all dimensions (sector, foundation, geographic area)
in both the choice about whether to be on the market or not thus confirming that this depends on the

underlying characteristics of the firm.

Finally, it is worth mentioninghatthe use oftime-unvarying measurfor the status of the firm (i.e.
on the market or noi¥ a limitationsince the underlying factofsms which affect this decision could well
change over tim®. Neverthelessthis time-unvarying measuralso redees possible retrospective and

subjectivity biases

5 Methodology

In this section we describe the methodology we use to estimate the impact of VC on growth by

taking into account the additional information about whether a firm is on the market of VC &ertiof

ONote that this measurement problem is for firms that have ever been on the market, but not for the onvesnignaghiae in. In fact our
measure correctly captures the fact that these latter are out in any time period.
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5.1). We also give an explanation of the dependent and independent variables included in the models
(Section5.2).

5.1 Econometric strategy

To fully benefit for the additional information about unobserved quality that the status of the firm
contains, v resort to a typical Heckman tvetep logic We adopt the modgbroposed by Wooldridge
(1995) andextended bysemykina and Wooldridge (2006) in order to model a) the selection stage illustrated
in Section2.3and b) the impact of VC financing on growth controlling for $eéection bias engendered by
a.ln particular, we first estimapedi aipnobigt inmoad el
VCd.The independent variables of this sample sel
variables, firmspecific characteristics, and other controls (see Seéti?)n Based on these estimates, we
computed the inverse Mill s MWGot.i oT hoifs friartm ob ewansg t
control for sample selelection in the growth equation. This additional variable aims at control for the
unobserved heterogeneity that affects both a fir
growth, allowing more consistent estimates of the parameters of the growth edaatsmulations reported
in Section3.3 suggest) This latter is specified as an augmied Gibrat law type dynamic growth model,
where the dependent variable is the logarithniirofi size (seeSection5.2 for details about how size is

measurell The general form of the secostepequation is hence:

DRV = 1060V 1 T Bt ™

Wheretyg, is a vector of covariates whighclude among othersa dummy variable that equsalnity
if at timet or before the NTBF got access to VCMC,,)* financing. Unfortunately, as in most previous
studies, we do not have information on the amount of VC financing obtained by sample firms in different
rounds:®

The inclusion inGlbrat law modelsof the laggeddependent variable as one of the covarjates
together withthe inherentlyendogenous nature of the relationship between VC investment and firm size
require the use of appropriate estimation techniques. This latter aspect is crucial. A positive associatio
between VC investment and firm growth may simply be the result of sdrtghe cherry picking effect
described in SectioB.1); in other words, VC investomrsight simply pick NTBFs with good future growth

“We adapted to our specific framework the standard Weelalsori dgeods
Baltagi2003, p. 223) and a more recent methodology proposed by Semykina and Wooldridge (2006) that extends the previousiogetie &distv
in the presence of unobserved heterogeneity and endogenous regi#eséoiowed as closely as possible, given oatadconstraints, the two
mentioned test approachks particular, since we are estinmgt a single probit equation of firrparticipation into the VC markethe only major
simplification we are forced to implement in our s extensiontowisime r espe
that the impact of each determinant of fiparticipationdoes not vary over time.

2 Note that VCi,t does not switch back to 0 when VC investors exit. The reason is that firms that obtained VC are inherently different from
those that never did. For instance, VC finance is assumed to signal the quality of a firm to uninformed third partiet, enaléndor the firm to
obtain access to additional resources. This effect is likely to persist even after the exit of the VC investor.

3 These data are generally regarded as confidential by enaeagers and could not be obtained from public souficem¢ial accounts)
because the instruments used by VC investors differ (convertible bonds, straight equity, etc.). Therefore, provideththatsneef do, that VC
investments have a positive effects on firm growth, we cannot discern whether thissedfaibutable to the financial resources provided by the VC
investors or to nofinancial value added (i.e. to the coaching, monitoring, and signaling functions performed by the VC investor, and to the
opportunity for VGbacked NTBFs to take advantagéd t he i nvestords network of soci al contacts).

study.
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prospects without providing themuch added value. This problem is likely to be especially serious for
NTBFs, because their performance (including growth performance) is closely related to unobservable
charateristics such as innovative business ideas, development of a unique technology, or a team of smart
ownermanagersAt the same time, however, the béisé. cheapestjnvestments for VCs are those into
companies which lack the complementary assets thay and give the companyalongside money
Moreover high-quality NTBFs with superior growth prospecésd good complementary assets (i.e.
companies in region B dfigure 2) could self-select out of the VC marke®The direction of the bias
engendered by VC selection is then unpredictablarnt& (see, again, Secti@B for a simulation). In any
caseunobservables influence the ability of firms to attract VC investond, yielda spurious correlation
between VC investment and growth because of unobserved heterogéselong as VC regressors are
correlated with the disturbance terms, their coefficients in a simple pooled ordinary least squares (OLS)
regression are biased. The same argument applies to the coefficients for within group (WG) estimates if the

unobservabletmocks are timevarying.

To address these endogeneity problems, following the literature on dynamiedptmehodels
(Arellano and Bond 1991, Arellano and Bover 1995, Blundell and Bond 1998) we use GMM estimates and
in particular estimate the growth modeélg the GMMsystem estimator. This approach, originally proposed
by Blundell and Bond (1998), extends the GMINF estimator (first differenced) in that additional moment
conditions are used in order to obtain more efficient estimates. In particularthathersing lagged levels of
the series as instruments for first differences (as in GMW), additional information is extracted using first
differences as instruments for variables in levélEhis augmented GMM estimator requires the assumption
of mean sationary of the series and is particularly appropriate where series are highly persistent causing

instruments in levels for firdifference equations to be particularly weak (see Bond 2002).

5.2 Specification of v ariables included in the models
We report n this section a specification of the variables included in both the selection and growth

models. A synopsis is also providedTiable3.
[Table3 about here]

Inthe p obi t regression we include a group of va
founders. As regards education, we distinguish between yearsvefsitylevel education in economic and
managerial fields Ecoedu¢ and in scientific and technical fielddgchedug As t o founder s

experience at the time of firmbés foundation, we

¥ n particular, considering the VC financing variable as endogenous implies the use of instrument dateithé equations in first
differences ad instruments datedlt for the equations in levels.

5 On this issue, see Bond (2002). Although unit roots for employees and sales are excluded by the test proposed #@ly (20@8)dt
test 37.96 and 48.85, respectively), persistence is noneth@iessnt (e.g. OLS estimates of the autoregressive parameters are 0.9402 and 0.9032 for
employmentand sales, respectivelyPseudo first stage regressiosispport our choicef the GMM-SYS estimatar highlightng that lagged
instruments in first differeres are strongly correlated with the VC varialae the contrarylagged instruments in levels are poorly correlated with
the change in VC status pointing to the strength other than the validity of the additional instruments implied by t8¢ Skdfimatowith respect
to GMM-DIF.
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sector & the new firm in the R&D, design, engineering, and production departnmieetbworkexp and in
marketing, sale, and customer care functid@enfworkexpy Otherworkexprepresents the years of work
experience in other sectors. For all these variablesalgalate the average across foundére also include

in the regressiorthe logarithm of the number of foundersNfounder3. Since our measure of a firm
positioning f@on tcdngantroeer timewe indiuderan iMlicaior of the length of the
observation period_gnghtObservationPerigctalculated as the logarithm of the difference between the time
when the firm answered tlgiestionnair@nd the founding year. This variable controlstfer fact that older

firms aremore likely to have lookeébr VC at least once. Moreovétr also allows to controfor potential
retrospective bias, i.e. a firm might have difficulties in remembering events too distant in time and thus a
ager firm fAon the mar ket 0 Tomcogtioltfa spseematicodifferences i thei ¢ u |
development of VC across different areas of the counwyinaluded a measure of tleeal development of

the VCat NUTS2 leve(VCAreg. To compute thendex we considered the total number of Higth firms

that obtained/C financing over the period 1992003 (source: AlF1). Let VCAindicate the share accounted

for by geographical ardaout of this number. Let Abe the estimated shares accounted for geographical area

k out of the total number of Italian NTBFs in 2008ysce: RITA Directory). ThenVCArea= VCA\/ Ak.

Finally, we include industry dummies to control for industsypeci fi ¢ factors that n
decision to positi,oénoludifigahe fatttha VGsaauld lretmoré mrane ivikagsi

some sectors than others

For what concerns the second stage, aimed at assessing the impact of VC financing on the growth
performances of invested NTBFs, we estimated an augmented Gibrat law type dynamic growth model,
where the dependent variabletlie logarithm of the size of firms measured alternatively by the number of
employees (including ownersanagers) and sales. Regressors include the dependent variable lagged one
period Employeesfil) or Sales({1)), the logarithm of the age of firm&Age, a dummy variable that equal
unity if at timet or before the NTBF got access to VOC(t))*® financing and the Heckman correction term

represented by t Heekmanhambdase Mi |l | 6s rati o (

6 Results

Table4 shows t he esti mates of t he Probit sel ect

positioning fon the market for VCOo.
[Table4 about herg

The results show that only some out of several founéiem- and location specificcharacteristics
appear teignificantlyinfluencef i r propdnsityto enterinto the market forVC. In particular, an increase

in the number of founders positively affect the probability of the firm to go on the market for VC. This result

'8 Note thatvC(t) does not switch back to 0 when VC investors exit. The reason is that firms that obtained VC are inherently different from
those that never did. For instance, VC finance is assumed to signal the quality otaudiimformed third parties, making it easier for the firm to
obtain access to additional resources. This effect is likely to persist even after the exit of the VC investor.
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is consistent with the prediction of our model, since the opportunity costs of search (and negotiation) faced
by the entrepreneur(s) are likely be negatively correlated with the number of founders. Consistently, we
find that the propensity of the VC industry to invest in the same region of the NTBF, i.e. the actual presence
of VC investors in the same area, is positively related to its positi@mrtpe marketBoth finding arein

line with theprediction that overall search costs do influethegpropensity of NTBFs to be on the marké&t.

further, yet less direct, confirmatory evidence is #ignificantly positive effect of the economic and
manaerial education of founderg/e expect that founders with a more developed economic education will
have lower searcbosts(e.g. to develop a business plan) as well as acquaintances with VCs, which translate
respectively into lowes and highemp than eminently technical teams of founders (which, as a matter of fact,
sometimes are not eventirelyaware that & C financing optiorexists)

Table 5 shows the @sults of the estimation dhe augmented Gibralaw type dynamic growth
equation by GMMsystemestimator.Columns(b) and €) include a Heckman correction term to take into
account sample (seJéelectionwhile Columns (a) and (c) report the pooled est@wawvithout control for
self-selection

[Table5 about here]

Let us first consider the effects on firm growth of the size and age variables. The coefficient of firm
size is significantly smaller than unity in both the employment and sales equations. This is consistent with
the stylized fact hi ghlighted b\Evansi®87, elartandrOuliora | |
1996, Sutton 1997, Caves 1998) that sraalfirms tend to grow faster than larger ones. Conversely, the
coefficient of age is negativim both the employment andales equatia@) though insignificant. In other
words, the contention of Jovanovich (1982) that older firms grow more slowlyytharger ones is only
weakly supported by our estimates (for similar results see Shanmugam and Bhaduri 2002).

More interestingly for the purpose of this paper, the estimates reveal that VC financingnhas a
important positive impact on the growth of NTBF3his appliesboth to the growthin the number of
employeesand to the growth in sales. We also compute the effect of VC after 1, 2, 3, and 4 years and its

long-run effect on the growth of invested NTBBwe to he recursive nature of Gibrat latw measue the

effect of VC financing aften years on firm growth E) we use a notinear combination of the regression

coefficients. In particular these effects are computed by the following expression:
Qs (o ¢ aaii) = 1 a5 Bi=ol { (8)

Wherg .y is the estimated parameter WE and ; is the estimate of the autoregressive témm

equation (7)To measure the loagin effect of VC financing on firm grovvth@) we use aothernonlinear

combination of the regression coefficiemtbich represents the limit far® H>of (8) under the assumption

™ This could be explained by the fact that we all our firms are actually prttygy the oldesfirms in our sampleare 24 yearsld, with
most of them being less than 10 year old.
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thatl ; < 1(i.e. absence of unit root, see footna&}. In particular the longun effect is computed by the

following expression:

Qu@ea i) = 1 ©)

T

1
Equations (8) and (9), being non linear combination of parameters, are corbyuthd Delta
method They showthat the all the effects of VC afteryear and the longun total effect of VC financing on

firm sizearepositive and significant, regardless of whether size is measured by the number of employees or

by sales.

Let us turn to the comparison between ¢sttmateson the full samplej.e. models & and €), and
thosecontrolling for the selselection of companiesut of the market for VC, i.emodels b) and ¢). In
Section3.3 we showed that thidatter modelscould bebetter to evaluate the irapc t of VC on
performance by allowing a better control for the unobservable characteristics of thesjmacially when,
like allegedly happens in our sample, seara$is are very highwhen this occursthe pooled estimasd(i.e.
models (a) andc)) while the twestep estimates (i.e. models (b) and (d)) should be coAs&txpectedhe
coefficient of VC increases in magnitude once controlling for-seliction inboth theemployment and
sales equatianThe same happens with the estimated effect aftgears obtained through (8) and .(9)
Diagnostics reassure us on the robustness of the findings. In partilcalaytocorrelation tests and Sargan
Hansen test abveridentifying restrictions are passed in all regressidns.

To sum up, the results olur estimates clearly support the view that VC financing has a beneficial
effect on the growth of both employment and sales of NTBFs. They also indicateritratling for the seH
selectionmattersand thatlack of control may lead to a significant downward bias in the estimate of the

effect of VC on firmbs performance

7 Discussion and conclusion s

Despite the beneficial impact which VC, according to the large maority t he aut hor s,
performance, not all companies are willing to look for it nor to accept its unsolicited financing offers.
number of companies which are fion the mar ket for
Italian NTBFs. In this paper wery to understand which atle factors determining thidecision We start
from the intuition that high search costs and low competition among VCs keep out of the market all the
companies which believe will have low gains from beif@-backed.We develop a simple mod#&r this
decisionaccording to whiclit can be seeas theequivalent to the decision upon whether or not to buy a call

option. The value of the optidncreasesvith the (expected) value added by VC to the investeepeny.

8As far as autocorrelation tests are concerned, AR(1) must be significantly negative and AR(2) must not be significarib irueraeit the
presence of serial correlation in residuals. $hegarHansen statistics tests the null hypothesis of validith®instruments.
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The cost of the optioimcreasewvith the size of the search cost and decreasing with the competitiveness and

development of the VC industry in the sector and area of the firm.

The most interesting aspect of the model is thttatcontrolling inan econometric modébr self
selection,improves significantlyt he accuracy of estimates about t h
performance, especially when few companies find it optimal to be on the margatticular we prove that,
at leastwithin our model of sels el ect i on, failing to control for

which increases as the number of companies on the market for VC decreases.

We test the theoretical prediction of the model on a sample of 215 Italian Néwolegy Based
Firms. The empirical evidence supports the view that search costs and VC market development substantially
affect the likelihood of a company to be on the market for VC. It also confirms that pooled estimates (i.e.
estimates that do not disginish between companies on or off the market for VC) substantially underestimate

the real impact of VC on firmgerformance

The intuitionof this modelis, howevernot limited only to Italian NTBFs but iguite general and is
likely to apply to oher cantries time periodsand types of companieft will thus be interesting to see
whether the predictions of the theoretical model hold even when it is applied to contests in which VC is more

developed.
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Tables and figures

Figure 1: Timing of the model
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Figure 2: Investable and neimvestable companies
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Figure 3: Distribution of firms on the market for VC

Note: The figure reports a simulatidrased on equation (3). 50.000 couples@t are independently and randomly
drawn from a wuniform distribution. The two couples raéspresent
own couple and based on equation ¢arhcompary decides whether to be on the market or mbe panels differ only in the value
of search costs (reported below each panel). Search costs are such that a given fraction (75%, 50%, 25% and 10% cdgpectively)
companyfinds it optimal to beon the maket. The grey line in each panel is the one which separates region C from regions A and B

as reported ifrigure2. Other parameters are V=2570.5 am q=0.5.
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