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Abstract 

In this paper we analyze the decision of firms to be on the market for Venture Capital (VC) financing and its inclusion in 

econometric models on the impact of VC on firms performance. We develop a simple model according to which the decision of a 

company to look for VC is equivalent to the decision upon whether or not to buy a call option. The value of the option is increasing 

with the (expected) value added by VC to the investee company. The cost of the option is increasing with 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. We also show that 

including the decision of the firm to be on the market in an econometric model can greatly improve the accuracy of estimates about 

the treatment effect of VC on firmôs performance, especially when few companies find it optimal to be on the market. We test the 

theoretical prediction of the model on a sample of 215 Italian New Technology 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 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 is commonly considered by academics, practitioners, and 

policymakers as the most suitable financing mode for companies which, like New Technology-Based Firms 

(NTBFs), are acutely exposed to capital market imperfections. Banks, for instance, usually do not possess the 

competencies required to evaluate the investment projects proposed by high-tech entrepreneurs and to 

monitor these investments ex-post (Carpenter and Petersen, 2002). While, in principle, adverse selection and 

moral hazard problems could be alleviated by collateralized loans (Berger and Udell, 1998), these 

instruments are extremely inefficient for NTBFs, whose value is mostly in intangible assets which can hardly 

be pledged as collateral. Difficult access to external financing may limit the growth and even threaten the 

survival of NTBFs. This is a key policy issue, since NTBFs are deemed to play a crucial role in the static and 

dynamic efficiency of economic systems as well as in employment growth (Audretsch 1995, Acs 2004). 

Moreover, VC is not only a solution to the underfunding of NTBFs; it 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 contacts, and by signaling their quality to external stakeholders. It is then generally 

(though not unanimously) contended that this financing mode offers a fundamental contribution to the 

success of high-tech entrepreneurial ventures (see, for instance, Sahlman 1990, Gompers and Lerner 2001, 

Kaplan and Strömberg 2001, Denis 2004).  

This theoretical and empirical literature is however difficult to reconcile with the fact that a non-

negligible fraction of companies do neither actively seek VC nor are eventually interested in becoming VC-

backed, despite they claim to be financially constrained and would benefit from the value adding activity VC 

performs. If VC is so good for firms performance, why so many companies are not keen on having it? While 

there is a vast literature about the selection process from the perspective of VC companies (i.e. how VC 

investors choose the companies they will invest in), few studies analyzed the decisions by companies to be 

ñon the marketò for VC money (a remarkable exception is the work by Eckhardt et al., 2006 which is 

however not focused on VC). Notably, the fact that some companies are not interested in VC, affects the 

composition of the cohort of ñinvestableò companies. Since this self-selection out of the market for VC is 

hardly random, estimates about the effect of VC on firms performance which do not take this into account 

are biased, even though in an unpredictable direction.  

In this work we analyze the determinants of the decision by companies to be ñon the marketò for VC 

and how this self-selection could affect the estimates of the impact of VC on firmôs performance (measured 

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 the decision of a company to actively seek for VC can be seen as the decision about 

whether or not to buy a call option. The cost for the company for the call is a function of the magnitude of 

search costs, of the fraction of value-enhancement which the entrepreneurial team internalizes, and of the 

expected availability of VC money. The value of the option increases with the expected value-enhancement 
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which VC will yield to the company in case the investment occurs. This value enhancement, in turn, depends 

upon the ñqualityò of the firm along two dimensions: its business idea and its endowment in complementary 

assets (e.g. managerial experience, reputation, network of contacts). The best 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 a bad one. This is the ñcherry pickingò argument according to 

which VCs invest in the ñbestò companies. More importantly, the contribution of VC will be higher the more 

an entrepreneur lacks the complementary assets which VC brings alongside money. This is the ñfrog kissingò 

side of the matching between VC and investment candidates: other things being equal VCs prefer a frog 

which can be turned in a prince than the price himself. In other words, the ideal candidate for VC investment 

is a company which is based on a good business idea but lacks managerial expertise, a good network of 

contacts and which has not yet a reputation to be of ñgood qualityò. 

Identifying which firms are on the market for VC can also improve the quality of second-step 

estimates. When trying to assess the impact of VC on firmôs performance one of the most complex issues is 

to control the endogenous nature of VC itself. Moreover there is no way to determine a-priori neither the 

extend nor the direction of the bias engendered by VCôs endogeneity. However, second-step estimates can be 

greatly improved by including information about fist-step decision to participate to the market for VC. 

Intuitively, companies which are willing to pay the option to get VC, are more likely to be ñat the moneyò 

than a random firm. In other terms they constitute a better counterfactual. And this is increasingly true the 

smaller is the fraction of companies on the market for VC. We find that the degree of development of the VC 

market does affect both the number and the nature of firms seeking VC. First, in a developed VC market 

there are more firms seeking VC. Second, the 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, companies which are on the market for VC are very similar in terms of ñqualityò to firms 

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 hand collected 10 year longitudinal dataset composed of 215 Italian 

NTBFs that operate in high-tech sectors in manufacturing and services, to analyze the determinants of the 

decision to be on the market for VC and test the predictions of the theoretical model. Italy turns out to be an 

excellent environment to verify the effectiveness of the second-step correction for self-selection because of 

the relatively hostile conditions which companies looking for VC have to face. We estimate an augmented 

Gibrat law type dynamic panel data model, including a correction for the potential bias engendered by the 

endogenous nature of the decision by NTBFs to actually position themselves ñon the market for VCò. To do 

so we adapt to our framework to a typical Heckman two-step procedure. We consider growth in both 

employees and sales and resort to GMM-system estimation. Our empirical results confirm the theoretical 

predictions of our model. First, we find that search costs and VC marked development do influence 
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significantly the likelihood of a company to be on the market. Second, we find that controlling for firmôs 

status in the second-step estimates causes, as predicted, an increase in the estimated effect of VC on firm 

performance. 

The paper is structured as follows. In Section 2 we survey the theoretical and empirical literature on 

the effects of VC financing on firmôs growth and on the matching process between companies and VC 

investors. In Section 3 we develop a simple model on the decision by firms to be on the market for VC and 

outline some theoretical predictions. In Section 134 we describe the sample of firms that are considered in 

the empirical analysis and provide some descriptive statistics. Section 5 describes the econometric strategy 

and the variables included in the estimates. Section 6 reports our empirical results. Finally, Section 7 

concludes.  

2 Related l i terature  

In this section we report the findings of the literature which is most closely related to this work. 

Section 2.1 explains how VC could affect firmôs performance. For the sake of brevity we focus only on 

growth as a measure of performance, coherently with what we do in the empirical part of this paper. The 

empirical evidence on the impact of VC on firmôs growth is reported in Section 2.2. Section 2.3, instead, 

focuses on the matching 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 financing might 

propel the growth of NTBFs. First of all, VC investors generally focus on specific industries (see among 

others Gompers 1995, Amit et al. 1998, Bottazzi and Da Rin 2002). Due to their sectoral specialization, they 

develop context-specific screening capabilities that make them able to judge quite accurately the commercial 

value of entrepreneurial projects and the entrepreneurial talent of the proponents (Chan 1983, Amit et al. 

1998. For an opposed view see Amit et al. 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 need. In turn, relaxation of financial constraints leads to higher firm growth. 

Second, VC firms are no silent partners (Gorman and Sahlman 1989, Barry et al. 1990). On the one 

hand, they actively monitor portfolio companies.
1
 On the other hand, VC investors make 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 (Sahlman 

1990, Gompers 1995, Hellmann 1998, Kaplan and Strömberg 2003, 2004).  

                                                      
1 For instance, Kaplan and Strömberg (2003) show that VC firms control 41.4% of the seats of the board of directors of the US VC-backed 

companies that are considered in their study; in 25% of the companies they control 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 participated company. 
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Third, VC investors allegedly perform a key coaching function to the benefit of portfolio firms 

(Gorman and Sahlman 1989, MacMillan et al. 1989, Bygrave and Timmons 1992, Sapienza 1992, Barney et 

al. 1996, Sapienza et al. 1996, Kaplan and Strömberg 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 these firms typically 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, 

thus contributing to their managerial ñprofessionalizationò. Bottazzi et al. (2004), for instance, show that 

European VC firms helped portfolio companies in recruiting outside directors and senior managers in 40.8% 

and 48.4% of the deals they analyze, respectively. Moreover, 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 relation services (Lindsey 

2002, Colombo et al. 2006, Hsu 2006). 

Lastly, VC financing signals the good quality of a NTBF to third parties; therefore VC-backed 

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, Stuart et al. 1999).  

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 2004, Atanasov 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 poach the innovative business ideas of entrepreneurs and exploit these themselves. In fact, 

entrepreneurs and external investors may have different strategic visions; disagreements may absorb the 

entrepreneursô effort and attention to the detriment of the pursuit of business opportunities. Even if no 

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 entrepreneurs to take decisions aimed at protecting their 

firmôs technological knowledge that are detrimental to firm growth. 

2.2 6# ÁÎÄ ÉÎÖÅÓÔÅÅ ÆÉÒÍȭÓ ÇÒÏ×ÔÈȡ ÅÍÐÉÒÉÃÁÌ ÅÖÉÄÅÎÃÅ 

A growing stream of empirical literature has analyzed the effects of VC financing on the 

performance of portfolio companies. Here we solely focus attention on the effects on growth. Many (early) 

studies rely on matched pair techniques to compare VC-backed firms with non VC-backed ones. Most of 

them detect a positive impact of VC financing on 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 
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literature of mixed results (Bürghel et al. 2000; Bottazzi and Da Rin 2002). Several extant studies on 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 does not 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. 

Even more importantly, many studies do not properly take into account 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 firmsô founding team) and unobservable ones. To the extent that these 

unobservable 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 cross-sectional studies adopt a two step approach inspired 

by the ñendogenous treatmentò literature (Heckman 1990, Vella and Verbeek 1999). They first consider the 

likelihood of obtaining VC financing through an involvement equation. Then in analyzing firm growth, they 

insert in the set of covariates an inverse Millôs ratio type factor calculated from the estimates of the 

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) document a positive 

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 panel data 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 year, result in greater firm size in the same 

year. Davila et 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 VC-backed. They resort to event study analysis. First 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 non VC-backed firms. They find that VC-backed firms enjoy 

more rapid growth before but above all after obtaining VC financing.
2
  

2.3 The matching process between VCs and firms  

VC financing may be considered as a multi-stage and multi-actor 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 investor is a venture capitalist. The author 

                                                      
2 Davila et al. (2003) also estimate a logit model 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 that firm growth does not attract VC 
financing. 
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also suggests that start-ups look at the value added services that an investor is able to give, and thus also non-

monetary aspects enters in the choice of the investor. According to Hsu (2004), entrepreneurial firms play a 

key role in determining the occurrence of an equity investment. It is worth remarking that only few other 

contributions in the literature focus on this aspect. In fact the vast majority of works looks only at VCôs 

selection criteria (see, e.g., Wells, 1974; Fried and Hisrich, 1994; Poindexter, 1976; Tyebjee and Bruno, 

1984; MacMillan et al., 1985; MacMillan et al., 1987; Hall and Hofer, 1993). The implicit line of reasoning 

behind this stream of literature is that the investor is the leading entity and the 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 venture capitalist. They suggest a 

two stage venture financing process: in the first stage, firms decide whether to look for VC financing (the 

firm goes ñon the market for VCò) or not and in the second stage, VCs select those firms to invest in. From a 

methodological point of view, their contribution suggests the importance of considering the process of self 

selection into markets (stage 1) in order to better understand VC selection criteria (stage 2) and the effects of 

investments on firm performances . 

This work is much in the spirit of Eckhardt et al. (2006). We aim at looking at the impact of VC 

investments on the growth of NTBFs, controlling for the firmôs self-selection decision of whether positioning 

ñon the market for VCò or not. In fact, lack of controls for (un)observed heterogeneity affecting both self-

selection and 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 of Eckhardt et al. (2006), we model this matching as a two step process. 

First the company decides whether it wants to be on the market for VC, then VCs choose which companies 

to invest in among those which are on the market. The two steps are obviously interlinked and the model will 

have to be solved by backward induction. To make even clearer the mechanics of the matching process, we 

model the role of VC in a quite unusual way, by leaving its financing side very sketchy and by focusing 

primarily on its non-financial side (e.g. coaching, professionalization, signalingé) and on the role it plays in 

the matching process. We also leave 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 is illustrated in Figure 1.  

[Figure 1 about here] 

At time t=1 firms, based on their perceived quality, decide whether they want to be on the market for 

VC or no. If they participate in the market they incur 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 quality of the firm is 
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revealed and VC decides whether to invest in the company, in which case it will provide value added 

services. At time t=3, contingent upon whether the firm is VC-backed or not, it will be successful with some 

probability. In case the company is VC 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 time t=2. We solve the model backwards starting, in Section3.1, from the investment decision of 

VC. We then move, in Section 3.2 to the decision of the firm made at time t=1.Finally, in Section 3.3 we 

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

VC on firmôs performance. 

3.1 The decision of the VC 

In this model firms are characterized by a two-dimensional vector of ñqualityò: ὥ,ὦ. We consider 

both a and b to be bound in the open interval between 0 and 1 and let their joint density distribution be 

Ὢὥ,ὦ. The two dimensions of firmôs quality capture intrinsically different, yet related, concept: a measures 

the ñpotentialò of the business idea the firm is based upon, while b measures its endowment of 

complementary assets like managerial skills, reputation, and network of contacts. The idea is that, to be 

successful, a company should be based on a sound business idea (high value of a), be run by skilled 

managers, have a good reputation towards its stakeholders and have a vast network of contacts (high value of 

b). At the same time, no bad idea can be transformed in a successful venture by good managers, reputation or 

contacts not a great idea can become profitable in the hands of inept managers with no reputation and 

without any acquaintance with potential customers, suppliers, partners or financiers. To capture this intuition 

we let a company have two possible states at time t=3: successful or unsuccessful. We let V be the value of 

the company in the successful state of the world and normalize to 0 its value if unsuccessful. The probability 

of success is modeled as ὴὥ,ὦ = ὥ ὦ. Assuming risk neutrality, the value of a stand-alone company is 

hence given by ὠ0 ὥ,ὦ = ὥ ὦ ὠ. At time t=2, ὥ,ὦ  is known for all companies which are under 

consideration by VC.  

We model value added by VC assuming that, for VC-backed companies, bĄ1. The value of a VC-

backed company then only depends on the potential of its business idea, which is: ὠ1 ὥ = ὥ ὠ, since all 

complementary assets which the company lacks are provided by the investor. VC suffers a private ñcostò for 

the investment process (due diligence, post-investment monitoring and managerial professionalization) 

which we normalize to unity. In exchange for its managerial professionalizing VC is given fraction ‌ of 

firmôs equity
3
. This fraction is subject to two constraints. First, it should be high enough for the VC investor 

to cover its private cost, that is ‌ὠ1 1 0, which leads to: 

‌
1

ὥὠ
           (1) 

                                                      
3
 The idea here, similarly to Casamatta (2002) is that equity investments by VCs are a consequence rather than 

a cause of the professionalization activity they engage in. Moral hazard on VCôs side could be introduced by making the 

constraint such that professionalization is ex-post profitable for VC. This would make equation (3) as follows: ‌>
1 ὥ1 ὦὠϳ . This would however leave the model practically unchanged. 
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On the other hand the entrepreneur has an outside option: run the company without VC. This puts an 

upper limit to the fraction that VC investors can expect from entrepreneurs, : ὠ0 1 ‌ὠ1, that is: 

‌ 1 ὦ           (2) 

The combination of (1) and (2) divides the set of companies in three regions as shown in Figure 2. 

[Figure 2 about here] 

Companies in region A in Figure 2 are those whose business idea is not ambitious enough to attract 

VC. VC does not invest in companies whose potential is ὥ< 1 ὠϳ . In order to be able to attract VC 

investments a company should hence be of ñgood qualityò meaning that, if well managed, it is likely to 

become successful. This is the ñcherry pickingò part of the matching between companies and VCs. 

There is however another set of companies for which VC is not suitable for investment: companies 

in region B. These companies are those whose quality is high enough to attract VC (i.e. ὥ> 1 ὠϳ ) but which 

already own a good deal of the complementary asses which characterize VC value adding activity (i.e. 

ὦ> 1 ὥὠϳ ). Constraint (2) makes these companies not investable by VC because entrepreneurs have a good 

alternative option: run the company themselves. In other words these companies are ñtoo goodò to be 

financed by VC, where quality is now seen along its other dimension: that of managerial skills. 

Eventually only companies in region C are suitable for VC investments because they are the only 

ones for which (1) and (2) are jointly satisfied. These companies are based on promising business ideas (i.e. 

ὥ> 1 ὠϳ ) but lack complementary assets (i.e. ὦ< 1 ὥὠϳ ). VC can add substantial value to these companies 

through managerial professionalization, coaching, monitoring and signaling. The quality of a business idea is 

hence not a sufficient condition for VC to invest because, generally speaking, entrepreneurs with good ideas 

also have a higher reservation utility which sometimes cuts out VC investors
4
. So VC does not only look for 

cherries to pick but also for frogs to turn into princes. 

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

At time t=1, when entrepreneurs have to decide upon whether to bring their company on the market 

for VC or keep it stand-alone, the true value of ὥ,ὦ is not known. Entrepreneurs however have a guess (i.e. 

they ñreceive a noisy signalò) which is represented by a probability distribution over possible values which 

ὥ,ὦ could take. Formally, the i-th entrepreneur knows that her ñtrueò value of ὥ,ὦ follows a distribution 

ὫὭὥ,ὦ. Let ὥὭ,ὦὭbe the expected ὥ,ὦ (that is ᷿ ὥ ὫὭὥ,ὦ Ὠὥ Ὠὦ = ὥὭ and ὦ᷿ ὫὭὥ,ὦ Ὠὥ Ὠὦ = ὦὭ. 

We also assume for simplicity that uncertainty about firmôs quality is symmetric and uncorrelated between 

ὥ,ὦ , that is ᷿ὥ ὥὭ
2ὫὭὥ,ὦ Ὠὥ Ὠὦ= ᷿ὦ ὦὭ

2
ὫὭὥ,ὦ Ὠὥ Ὠὦ= „Ὥ

2  and ᷿ὥ ὥὭ ὦ

ὦὭὫὭὥ,ὦ Ὠὥ Ὠὦ= 0.  

                                                      
4
 Using the Principal-Agent terminology, high quality ideas have a more stringent participation constraint. 
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If the entrepreneur decides to seek VC money, she will have to face a search cost s. The 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 process. Search costs play a crucial role in the development of 

the model so it is important to underline which they are not a fictitious feature of this model but that they are 

actually substantial empirically as anyone who went through a ñroad showò with VCs can confirm. This is 

true especially for young and small companies, in terms of the opportunity costs of entrepreneurôs time 

which could be spent instead in developing the business idea. Once a company is on the market for VC, it 

will have a probability q to find an investor to match with at time t=2. If q=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 q<1 some companies which would be good investments for VC and are on the market do not get VC 

financing. Eventually, due diligence will reveal the ñtrue valueò of the company and the investment will be 

made if f ὥ,ὦᶰὅ.  

Uncertainty about firm quality and search costs imply that not all entrepreneurs will actually be 

looking for VC. Intuitively, if an entrepreneur believes it is likely that, after the due diligence process, the 

true (revealed) value of ὥ,ὦ will fall in regions A or B, she will not seek VC, and incur in cost s, in the first 

place. Considering that entrepreneurs receive an unbiased signal about firmôs quality, this means that those 

who (believe they) are ñcloserò to region C are more likely to look for VC than others. The condition under 

which entrepreneurs are willing to seek VC does also depend from how gains are divided between them and 

the VC (i.e. on where the value of ‌ lies into the range identified by conditions (1) and (2)). Let •< 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 signal ὫὭὥ,ὦ about the quality of her venture 

will be on the market for VC iff: 

 ᷿ ὥ 1 ὦ ὠ 1  ὫὭὥ,ὦ Ὠὥ Ὠὦ
ὅ

ί

ή • 
      (3) 

It is interesting to note that the left hand side of equation (3) is essentially a call option whose 

underlying is the value added by VC and the strike price is the cost of professionalization. Equation (3) 

hence is satisfied when the value of the call option for the i-th entrepreneur is higher than its cost, that is 

ί ή•ϳ . It is useful to analyze the two sides of equation (3) separately. Starting from the right hand side, it is 

easy to see that as sĄ0 all entrepreneurs will look for VC because by doing so they get a free call option
5
. 

The more ñexpensiveò the call becomes, that is the higher ί ή•ϳ , the more unlikely will be for 

entrepreneurs to be on the market for VC. For any given value of s the call is cheaper the higher is the 

likelihood that entrepreneurs and VC will meet (i.e. q) and the higher is the fraction of the net value added 

which the entrepreneur internalizes (i.e. •). To derive a closed-form solution of the right hand side of 

equation (3) we would need to make some assumption about ὫὭὥ,ὦ. We can however resort to some 

                                                      
5
 More precisely all entrepreneurs for which ὥ,ὦᶰὅ C has a positive probability relative to ὫὭὥ,ὦ. As 

sĄ0 all entrepreneurs for which ὥ,ὦᶰὅ has zero probability will become indifferent to be on the market or not. 
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standard results of option theory to obtain an intuition and some comparative statics. The value of the right 

hand side is depends essentially on three parameters ὥὭ, ὦὭ, and „Ὥ. We are not particularly interested in „Ὥ, 

and will focus our attention on ὥὭ and ὦὭ.6. The mean quality ὥὭ,ὦὭ determines the extent to which the call 

option is ñin the moneyò. The more ὥὭ,ὦὭ is associated to a high intrinsic value, the more the option will be 

valuable. Hence, the companies which are more likely to be on the market for VC are those in the bottom 

right corner of Figure 2, that is great business ideas lacking complementary assets (in metaphoric terms, the 

best investment for VCs is the ugliest frog which becomes the most handsome prince). The farther away 

ὥὭ,ὦὭ is from the bottom right corner, the less valuable the call option is. We report in Figure 3 the result of 

a numeric simulation which confirms how, as the number of companies on the market decreases, their 

distribution moves more and more towards the lower right corner. 

[Figure 3 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 precision of the estimates about the impact of VC on firmôs performance, especially when the 

fraction of companies on the market for VC is limited. We will fully explain our two-step econometric 

strategy in Section 5, and limit ourselves to give in this section an intuition based on the model presented 

above.  

Suppose that an econometrician wishes to assess the contribution of VC on the performance of VC-

backed firms. The econometrician can only observe, for each firm, three characteristics: whether it was 

successful or not at time t=3, whether it was VC-backed or not at time t=2, and whether it was on the market 

for VC or not at time t=1. In other words, the econometrician has no information about firmôs (neither actual 

nor perceived) quality, search costs, professionalization costs, the probability to find a VC, and the fraction 

of net value added by VC which the entrepreneur internalizes. Estimating the impact of VC on the 

performance of VC-backed firms, means estimating the so-called Treatment on Treated effect which, in this 

case, would be: 

ὝὝ= Ὁὥȿὠὅ ὦὥὧὯὩὨ- Ὁὥ ὦȿὠὅ ὦὥὧὯὩὨ      (4) 

With this very limited information set, the econometrician can do little to estimate TT but comparing 

success rates across categories. Let Ὓ1 =  Ὁὥȿὠὅ ὦὥὧὯὩὨ be the success rate of VC-backed companies 

and Ὓ2 =  Ὁὥ ὦȿὲέὸ ὠὅ ὦὥὧὯὩὨ be success rate of firms which are not VC-backed, both of which are 

observable. A possible estimate for TT could be: 

                                                      
6
 The impact of „Ὥ on the right hand side of (3) is not trivial and the usual property that volatility increases 

option value (i.e. vega>0) is not valid here given the bounded nature of the support of ὥ,ὦ. Intuitively, an increase in 

„Ὥ  determines a higher probability of 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 limit, as „Ὥ increases the 

decision of firms to be on the market will not any longer depend upon ὥὭ,ὦὭ. 
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ὝὝ1 = Ὓ1 Ὓ2 = Ὁὥȿὠὅ ὦὥὧὯὩὨ- Ὁὥ ὦȿὲέὸ ὠὅ ὦὥὧὯὩὨ    (5) 

Comparing (4) and (5), it is clear that ὝὝ1 will be systematically different from TT when VC-backed 

companies are inherently different from non VC backed companies, that is when Ὁὥ ὦȿὠὅ ὦὥὧὯὩὨ

Ὁὥ ὦȿὲέὸ ὠὅ ὦὥὧὯὩὨ. It should be stressed however that ὝὝ1 can be either upward or downward biased 

with respect to TT. As we have shown in section 3.2, firms which are palatable for VCs are not necessarily 

ñbetterò in terms of their likelihood of their stand-alone success. While they are likely to have on average a 

higher level of a, they could well have a lower-than average level of b. The result is that there is no way to 

say a-priori neither the extent nor the direction of the bias of the naïve 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 which believe they have a ñhigh enoughò probability to be VC-

backed (i.e. whose option is ñdeep enoughò in 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 the firm, being on the market is 

correlated to being ñsimilarò to the companies which VCs eventually finance. The higher ί ή•ϳ  becomes, 

the better is the signal. Let Ὓ3 =  Ὁὥ ὦȿὲέὸ ὠὅ ὦὥὧὯὩὨ ᷊έὲ ὸὬὩ άὥὶὯὩὸ Ὢέὶ ὠὅ be success rate of 

firms which are not VC-backed but which were on the market for VC. An alternative estimate to (5) is then: 

ὝὝ2 = Ὓ1 Ὓ3 = Ὁὥȿὠὅ ὦὥὧὯὩὨ Ὁὥ ὦȿὲέὸ ὠὅ ὦὥὧὯὩὨ᷊ έὲ ὸὬὩ άὥὶὯὩὸ Ὢέὶ ὠὅ (6) 

When all firms are on the market (5) and (6) are equal, that is: limίO 0ὝὝ1 = limίO 0ὝὝ2. Estimating 

TT using (6) however gives better results than (5) as the fraction of companies on the market is small. In 

particular as ίO ή • ὠ the number of companies on the market goes to zero and their distribution converges 

(in probability) to ὥ,ὦ = 1,0 . It is then easy to prove that, if the lower right corners is ñpopulatedò, that 

is if Ὢ(1,0) 0,  

lim ίO ή • ὠὝὝ2 = lim ίO ή • ὠὝὝ= 1  

limίO ή • ὠὝὝ1 = 1 ὥ᷿ ὦ Ὢὥ,ὦ Ὠὥ Ὠὦ < 1.  

In other words, as the number of companies on the market decreases, ὝὝ2  becomes an unbiased 

estimate for TT, while ὝὝ1 becomes a downward biased estimate. In Figure 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 (i.e. different levels of s).  

[Figure 4 about here] 

Figure 4 confirms that the accuracy of the estimate via (6) increases substantially, with respect to that 

of (5), the more the fraction of firms on the market for VC drops. Notably TT falls beyond the 95% 

confidence interval of TT2 when the fraction of companies on the market is 75% or less. Another interesting 

feature which Figure 4 shows is that the bias in (5) and (6) can be either positive or negative. Given the 
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parameters of the simulation and the assumptions of the model, as ίO ή • ὠ, TT1 gets more and more 

downward biased (and its bias tends to -0.25) while TT2 becomes increasingly correct. Depending on the 

parameters of the model, though, the bias of both TT1 and TT2 can be for low values of s either positive (like 

in this simulation) or negative. 

4 Sample and descriptive statistics  

In this section we first motivate the choice of our sample (Section 4.1). We then provide a general 

description on the sampling process (Section 4.2). Finally we operationalize the key variable of the study 

(firmôs decision about being on the market for VC) and report some descriptive statistics. 

4.1 VCs and NTBFs in an adverse environment  

To perform the analysis we sketched in Section 3.3, we need to find an environment in which 

companies are, in principles, of interest for VCs but, at the same time face high search costs (i.e. ί/ή • is 

high). Italian NTBFs offer an ideal subject to this extent. First, NTBFs in general are a good candidate 

because, besides being a potential candidate for VC investment (as we emphasized in Section 2.1) they do 

face substantial search costs. The entrepreneurial team which founds an NTBF is often rather small and, 

especially when it is very technologically oriented, it lacks the skills to communicate properly (e.g. by means 

of a business plan) its business idea to an external investor. The 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 and a potential VC. In summary: the search 

cost s is higher for NTBFs than for other, better established and larger companies.  

Second, Italian NTBFs face a adverse environment and this pushes down substantially both p and •. 

Italy, especially in the late 1990s and early 2000s, has been a rather adverse environment for VC investors, at 

least with respect to the US, the UK and Israel. Italian financial system is fundamentally bank-based. The 

ratio of the market value of listed firms to GDP was 48.2% in 2001 (Source: Consob) against 138.0% in the 

USA and 151.4% in the UK (source: OECD, Financial Market Trends, October 2004). The difference was 

even larger at the beginning of the 1990s. For instance, Rajan and Zingales (2003) show that in 1990, the 

ratio of the market 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 protection and the efficiency of bankruptcy laws) also 

penalized the development of VC in the country. Accordingly, VC is quite undeveloped in Italy. Early stage 

equity financing was almost inexistent up to the mid 1990s. It increased considerably in the 1995-2000 

period, reaching a peak of 540 million ú in 2000, equal to 0.046% of GDP (source: AIFI, Italian Association 

of Private Equity Investors). Nevertheless, only a fraction of this amount was eventually invested in NTBFs. 

Since 2001, early stage equity financing experienced a dramatic decline and it almost vanished in 2004, 

when there were only 50 investments in 36 companies and the total invested amount was only 23 million ú, 
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that is 0.002% of GDP.
7
 Therefore, there relatively few investors which could potentially finance NTBFs and 

provide them expertise, signaling and contacts. In this context, the bargaining power of VC investors will be 

high due to the concentration of the market, and the entrepreneur will expect to internalize a small fraction of 

the net value 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 are, the lower will be the chance of actually finding one (i.e. p is 

likely to be low).  

According to the model we showed in Section 3 we should expect relatively few firms ñon the 

marketò for VC but, at the same time, the information about whether a firm is on the market should be a 

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 Italian NTBFs that are observed over a ten year period (1994-2003). Most sample firms are privately 

held. They were established in 1980 or later, were independent at foundation and 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 minority stakes). They operate in the following high-tech sectors in manufacturing and services: 

computers, electronic components, telecommunication equipment, optical, medical and electronic 

instruments, biotechnology, pharmaceuticals and advanced materials, robotics and process automation 

equipment, multimedia content, software, Internet services (i.e. e-commerce, ISP, and web-related 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 Politecnico di Milano, 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 Commerce, on-line and off-line 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 were selected for inclusion in the 

database. For each firm, a contact person (i.e. one of the owner-managers) was also identified. Unfortunately, 

data provided by official national statistics do not allow to obtain a reliable description of the universe of 

Italian NTBFs.
8
 Second, a questionnaire was sent to the contact person of the target firms either by fax or by 

e-mail. The first section of the questionnaire provides detailed information on the human capital 

                                                      
7 These figures exclusively refer to AIFI members; so they are likely to underestimate the actual amount of VC financing. In particular, 

they do not include most investments made by non-financial firms. For further details on the Italian VC industry see Bertoni et al. (2006). 

8 The main problem is that in Italy most individuals who are defined as ñself-employedò by official statistics actually are salaried workers 

with atypical employment contracts. Unfortunately, on the basis of official data such individuals cannot be distinguished from entrepreneurs who 
created a new firm. 
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characteristics of firmsô founders. The second section comprises further questions concerning the 

characteristics of the firms including access to external equity financing, the identity of external investors, 

and the evolution over time of firmsô employees. Lastly, answers to the questionnaire were checked for 

internal coherence by educated personnel and were compared with information obtained from firmsô annual 

reports and other public sources. In several cases, phone or face-to-face follow-up interviews were made 

with firmsô owner-managers. This final step was crucial in order to obtain missing data and ensure that data 

were reliable.
9
 In addition, financial and economic data including the evolution over time of firmsô sales 

from 1994 onwards, and data on patent activity during firmsô entire life were obtained from public sources 

(i.e. the AIDA and CERVED databases and the databases of patent offices, respectively).  

The sample used in the present work consists of 215 RITA firms that participated in the 2004 survey. 

ɢ
2
 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 drawn (ɢ
2
(4)=4.66 and ɢ

2
(3)=3.59, respectively). 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 be defined in different ways (see for 

instance Birley 1984, Aldrich et al. 1989, Gimeno et al. 1997). Second, as was mentioned above, in the 

absence of reliable official statistics it is very difficult to identify unambiguously the universe of Italian 

NTBFs. Therefore, one cannot check ex post whether the sample used in this work is representative of the 

universe or not. Third, as in most previous studies based on survey 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%) sectors. 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 the North-Western area of the country (48.84%) and very 

few in the Centre or South (14.88% each). 

[Table 1 about here] 

The sample we analyze in this work has several strengths in comparison with previous studies. 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 firmôs positioning ñon the market for VCò. Moreover, the rather long 

observation period allows the use of estimation techniques for panel data models that control quite 

effectively for the endogenous nature of VC financing (see Section 5.1). Information on firm-specific 

                                                      
9 Note that only for 3 firms the set of owner-managers at survey date did not include at least one of the founders of the firm. 
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characteristics is also very detailed and fine-grained; hence, in testing the causality relation between VC 

financing and growth we are able to insert in the set of explanatory variables several controls. 

4.3 Firms on the market for VC  

The crucial variable of our analysis is the self-selection of firms to be on the market for VC. Our aim 

is to identify all firms which seriously took in account sustaining the cost which looking for, and more 

generally negotiating with, VCs entails. We define a NTBF as being ñon the market for VCò if: i) it has ever 

actively sought equity capital from outside investors or ii) if it has ever entered a formal or informal 

negotiation with an outside investor. Similarly to Eckhardt et al. (2006), but focussing only on equity (or 

equity-like) capital, we first asked the firms in our sample whether they ever actively sought equity capital 

from external investors (excluding family members and friends). Then we asked whether they ever evaluated 

a (solicited or unsolicited) offer made by external investors. We hence include in the category of firms on the 

market, all those which claim had not actively sought VC but which, nevertheless, entered into a formal or 

informal negotiation with it. 

Table 2 shows the distribution by industry, age and geographic area of sample firms according to 

whether they were on the market or not and whether they received VC or not. 

[Table 2 about here] 

In our sample only 118 out of 215 (about 55.88% of the firms) have been ñon the market for VCò. 

44.12% of our sample is hence composed of companies that never considered looking for VC and, if they 

ever received any unsolicited financing offer, declined it without entering the negotiation phase. Out of the 

118 firms on the market for VC, 54 (25.12%) eventually received VC financing. It is interesting to observe, 

in Table 2, that there is substantial 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 mentioning that the use of a time-unvarying measure for the status of the firm (i.e. 

on the market or not) is a limitation since the underlying factors firms which affect this decision could well 

change over time
10

. Nevertheless, this time-unvarying measure also reduces 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 or not (Section 

                                                      
10 Note that this measurement problem is for firms that have ever been on the market, but not for the ones that have never be 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 

(Section 5.2). 

5.1 Econometric strategy  

To fully benefit for the additional information about unobserved quality that the status of the firm 

contains, we resort to a typical Heckman two-step logic. We adopt the model proposed by Wooldridge 

(1995) and extended by Semykina and Wooldridge (2006) in order to model a) the selection stage illustrated 

in Section 2.3 and b) the impact of VC financing on growth controlling for the selection bias engendered by 

a). In particular, we first estimated a probit model on the probability of firmôs positioning ñon the market for 

VCò.
11

 The independent variables of this sample selection equation include foundersô human capital 

variables, firm-specific characteristics, and other controls (see Section 5.2). Based on these estimates, we 

computed the inverse Millôs ratio of firm being ñon the market for VCò. This ratio was then inserted as a 

control for sample self-selection in the growth equation. This additional variable aims at control for the 

unobserved heterogeneity that affects both a firmôs probability of being ñon the market for VCò and its 

growth, allowing more consistent estimates of the parameters of the growth equation (as simulations reported 

in Section 3.3 suggest). This latter is specified as an augmented Gibrat law type dynamic growth model, 

where the dependent variable is the logarithm of firm size (see Section 5.2 for details about how size is 

measured). The general form of the second-step equation is hence: 

ὒέὫὛὭᾀὩὭ,ὸ = ‌1ὒέὫὛὭᾀὩὭ,ὸ1 + ‍ὝὢὭ,ὸ+ ‐Ὥ,ὸ      (7) 

Where ὢὭ,ὸ is a vector of covariates which include, among others, a dummy variable that equals unity 

if at time t or before the NTBF i got access to VC (VCi,t)
12

 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.
13

  

The inclusion in GIbrat law models of the lagged dependent variable as one of the covariates, 

together with the inherently endogenous nature of the relationship between VC investment and firm size, 

require the use of appropriate estimation techniques. This latter aspect is crucial. A positive association 

between VC investment and firm growth may simply be the result of sorting (i.e. the cherry picking effect 

described in Section 3.1); in other words, VC investors might simply pick NTBFs with good future growth 

                                                      
11 We adapted to our specific framework the standard Wooldridgeôs (1995) variable addition test for selection bias in panel data (see also 

Baltagi 2003, p. 223) and a more recent methodology proposed by Semykina and Wooldridge (2006) that extends the previous one in allowing the test 
in the presence of unobserved heterogeneity and endogenous regressors. We followed as closely as possible, given our data constraints, the two 

mentioned test approaches In particular, since we are estimating a single probit equation of firm participation into the VC market, the only major 

simplification we are forced to implement in our setting with respect to Wooldridgeôs original framework and its subsequent extension is to assume 
that the impact of each determinant of firm participation does not vary over time. 

12 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 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. 

13 These data are generally regarded as confidential by owner-managers and could not be obtained from public sources (financial accounts) 

because the instruments used by VC investors differ (convertible bonds, straight equity, etc.). Therefore, provided that we find, as we do, that VC 
investments have a positive effects on firm growth, we cannot discern whether this effect is attributable to the financial resources provided by the VC 

investors or to non-financial value added (i.e. to the coaching, monitoring, and signaling functions performed by the VC investor, and to the 

opportunity for VC-backed NTBFs to take advantage of the investorôs network of social contacts). We acknowledge this as a limitation of the present 
study. 
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prospects without providing them much added value. This problem is likely to be especially serious for 

NTBFs, because their performance (including growth performance) is closely related to unobservable 

characteristics such as innovative business ideas, development of a unique technology, or a team of smart 

owner-managers. At the same time, however, the best (i.e. cheapest) investments for VCs are those into 

companies which lack the complementary assets they own and give the company alongside money. 

Moreover high-quality NTBFs with superior growth prospects and good complementary assets (i.e. 

companies in region B of Figure 2) could self-select out of the VC market. The direction of the bias 

engendered by VC selection is then unpredictable ex-ante (see, again, Section 3.3 for a simulation). In any 

case unobservables influence the ability of firms to attract VC investors, and yield a spurious correlation 

between VC investment and growth because of unobserved heterogeneity. As long 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 

unobservable shocks are time-varying. 

To address these endogeneity problems, following the literature on dynamic panel-data models 

(Arellano and Bond 1991, Arellano and Bover 1995, Blundell and Bond 1998) we use GMM estimates and 

in particular estimate the growth models by the GMM-system estimator. This approach, originally proposed 

by Blundell and Bond (1998), extends the GMM-DIF estimator (first differenced) in that additional moment 

conditions are used in order to obtain more efficient estimates. In particular, other than using lagged levels of 

the series as instruments for first differences (as in GMM-DIF), additional information is extracted using first 

differences as instruments for variables in levels.
14

 This augmented GMM estimator requires the assumption 

of mean stationary of the series and is particularly appropriate where series are highly persistent causing  

instruments in levels for first-difference equations to be particularly weak (see Bond 2002).
15

 

5.2 Specification of v ariables  included in the models  

We report in this section a specification of the variables included in both the selection and growth 

models. A synopsis is also provided in Table 3. 

[Table 3 about here] 

In the probit regression we include a group of variables measuring the human capital of firmsô 

founders. As regards education, we distinguish between years of university-level education in economic and 

managerial fields (Ecoeduc) and in scientific and technical fields (Techeduc). As to foundersô work 

experience at the time of firmôs foundation, we distinguish between years of work experience in the same 

                                                      
14 In particular, considering the VC financing variable as endogenous implies the use of instruments dated t-2 for the equations in first 

differences and instruments dated t-1 for the equations in levels.  
15 On this issue, see Bond (2002). Although unit roots for employees and sales are excluded by the test proposed by Levin et al. (2002) (t-

test: 37.96 and 48.85, respectively), persistence is nonetheless present (e.g. OLS estimates of the autoregressive parameters are 0.9402 and 0.9032 for 
employment and sales, respectively). Pseudo first stage regressions support our choice of the GMM-SYS estimator, highlighting that lagged 

instruments in first differences are strongly correlated with the VC variable; on the contrary, lagged 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 the GMM-SYS estimator with respect 
to GMM-DIF. 
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sector of the new firm in the R&D, design, engineering, and production departments (Techworkexp), and in 

marketing, sale, and customer care functions (Comworkexp); Otherworkexp represents the years of work 

experience in other sectors. For all these variables, we calculate the average across founders. We also include 

in the regression the logarithm of the number of founders (LNfounders). Since our measure of a firm 

positioning ñon the market for VCò is constant over time, we include an indicator of the length of the 

observation period (LenghtObservationPeriod) calculated as the logarithm of the difference between the time 

when the firm answered the questionnaire and the founding year. This variable controls for the fact that older 

firms are more likely to have looked for VC at least once. Moreover it also allows to control for potential 

retrospective bias, i.e. a firm might have difficulties in remembering events too distant in time and thus a 

ager firm ñon the marketò might be more difficult to observe. To control for systematic differences in the 

development of VC across different areas of the country, we included a measure of the local development of 

the VC at NUTS2 level (VCArea). To compute the index we considered the total number of high-tech firms 

that obtained VC financing over the period 1997-2003 (source: AIFI). Let VCAk indicate the share accounted 

for by geographical area k out of this number. Let Ak be the estimated shares accounted for geographical area 

k out of the total number of Italian NTBFs in 2003 (source: RITA Directory). Then: VCAreak= VCAk/ Ak. 

Finally, we include industry dummies to control for industry-specific factors that may influence NTBFsô 

decision to position ñon the market for VCò, including the fact that VCs could be more prone in investing in 

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 variable is the logarithm of the size of firms measured alternatively by the number of 

employees (including owners-managers) and sales. Regressors include the dependent variable lagged one 

period (Employees(t-1) or Sales(t-1)), the logarithm of the age of firms (LAge), a dummy variable that equal 

unity if at time t or before the NTBF i got access to VC (VC(t))
16

 financing and the Heckman correction term 

represented by the inverse Millôs ratio (HeckmanLambda). 

6 Results 

Table 4 shows the estimates of the Probit selection equation on the determinants of firmsô 

positioning ñon the market for VCò. 

[Table 4 about here] 

The results show that only some out of several founder-, firm- and location- specific characteristics 

appear to significantly influence firmsô propensity to enter into the market for VC. 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 

                                                      
16 Note that VC(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 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 to 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 positioning on the market. Both finding are in 

line with the prediction that overall search costs do influence the propensity of NTBFs to be on the market. A 

further, yet less direct, confirmatory evidence is the significantly positive effect of the economic and 

managerial education of founders. We expect that founders with a more developed economic education will 

have lower search costs (e.g. to develop a business plan) as well as acquaintances with VCs, which translate 

respectively into lower s and higher p than eminently technical teams of founders (which, as a matter of fact, 

sometimes are not even entirely aware that a VC financing option exists). 

Table 5 shows the results of the estimation of the augmented Gibrat law type dynamic growth 

equation by GMM-system estimator. Columns (b) and (d) include a Heckman correction term to take into 

account sample (self-)selection while Columns (a) and (c) report the pooled estimates without control for 

self-selection.
 

[Table 5 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 highlighted by the empirical literature on Gibratôs law (see Evans 1987, Hart and Oulton 

1996, Sutton 1997, Caves 1998) that smaller firms tend to grow faster than larger ones. Conversely, the 

coefficient of age is negative in both the employment and sales equations, though insignificant. In other 

words, the contention of Jovanovich (1982) that older firms grow more slowly than younger ones is only 

weakly supported by our estimates (for similar results see Shanmugam and Bhaduri 2002).
17

 

More interestingly, for the purpose of this paper, the estimates reveal that VC financing has an 

important positive impact on the growth of NTBFs. This applies both to the growth in the number of 

employees and 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 NTBFs. Due to the recursive nature of Gibrat law, to measure the 

effect of VC financing after n years on firm growth (EĔ) we use a non-linear combination of the regression 

coefficients. In particular these effects are computed by the following expression: 

Ὁὠὅ(ὥὪὸὩὶ ὲ ώὩὥὶί) = ‍ὠὅВ ‌1
†ὲ

†= 0         (8) 

Where ‍ὠὅ is the estimated parameter of VC and ‌1  is the estimate of the autoregressive term in 

equation (7). To measure the long-run effect of VC financing on firm growth (EĔ) we use another non-linear 

combination of the regression coefficients which represents the limit for ὲᴼЊ of (8) under the assumption 

                                                      
17 This could be explained by the fact that we all our firms are actually pretty young: the oldest firms in our sample are 24 years old, with 

most of them being less than 10 year old.  
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that ‌1 < 1 (i.e. absence of unit root, see footnote 15). In particular the long-run effect is computed by the 

following expression: 

Ὁὠὅ(ὰέὲὫ ὶόὲ) =
‍ὠὅ

1 ‌1
          (9) 

Equations (8) and (9), being non linear combination of parameters, are computed by the Delta 

method. They show that the all the effects of VC after n-year and the long-run total effect of VC financing on 

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

by sales. 

Let us turn to the comparison between the estimates on the full sample, i.e. models (a) and (c), and 

those controlling for the self-selection of companies out of the market for VC, i.e. models (b) and (d). In 

Section 3.3 we showed that this latter models could be better to evaluate the impact of VC on NTBFsô 

performance by allowing a better control for the unobservable characteristics of the firm, especially when, 

like allegedly happens in our sample, search costs are very high. When this occurs, the pooled estimates (i.e. 

models (a) and (c)) while the two-step estimates (i.e. models (b) and (d)) should be correct. As expected the 

coefficient of VC increases in magnitude once controlling for self-selection in both the employment and 

sales equation. The same happens with the estimated effect after n years obtained through (8) and (9). 

Diagnostics reassure us on the robustness of the findings. In particular, the autocorrelation tests and Sargan-

Hansen test of over-identifying restrictions are passed in all regressions.
18

  

To sum up, the results of our estimates clearly support the view that VC financing has a beneficial 

effect on the growth of both employment and sales of NTBFs. They also indicate that controlling for the self-

selection matters and that lack of control may lead to a significant downward bias in the estimate of the 

effect of VC on firmôs performance. 

7 Discussion and conclusion s 

Despite the beneficial impact which VC, according to the large majority of the authors, has on firmôs 

performance, not all companies are willing to look for it nor to accept its unsolicited financing offers. The 

number of companies which are ñon the market for VCò is actually only slightly above 50% in our sample of 

Italian NTBFs. In this paper we try to understand which are the factors determining this decision. 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 being VC-backed. We develop a simple model for this 

decision according to which it can be seen as the equivalent to the decision upon whether or not to buy a call 

option. The value of the option increases with the (expected) value added by VC to the investee company. 

                                                      
18 As far as autocorrelation tests are concerned, AR(1) must be significantly negative and AR(2) must not be significant in order to rule out the 

presence of serial correlation in residuals. The Sargan-Hansen statistics tests the null hypothesis of validity of the instruments. 
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The cost of the option increases with 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 that it that controlling in an econometric model for self-

selection, improves significantly the accuracy of estimates about the treatment effect of VC on firmôs 

performance, especially when few companies find it optimal to be on the market. In particular we prove that, 

at least within our model of self-selection, failing to control for firmôs status entails a downward biases 

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 New Technology 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 distinguish between companies on or off the market for VC) substantially underestimate 

the real impact of VC on firms performance.  

The intuition of this model is, however, not limited only to Italian NTBFs but is quite general and is 

likely to apply to other countries, time periods and types of companies. It 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 non-investable companies 
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Figure 3: Distribution of firms on the market for VC 

 

Note: The figure reports a simulation based on equation (3). 50.000 couples of ὥ,ὦ are independently and randomly 

drawn from a uniform distribution. The two couples represent the two equally likely final outcomes of firmôs quality. Knowing its 

own couple and based on equation (3) each company decides whether to be on the market or not. The 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% respectively) of the 

company finds it optimal to be on the market. The grey line in each panel is the one which separates region C from regions A and B 

as reported in Figure 2. Other parameters are V=15, •=0.5 and q=0.5. 

  


