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Abstract

This paper reviews the empirical evidence of thearicial sources used by technology-based smallsfirm
(TBSFs) in Europe. We shed light on cross-couniffeitnces and similarities in the capital strueturof
TBSFs, in the organization and dynamics of the wmentapital industries and high-tech stock marletsyell as

in policy-making. We focus on the main Europeanneries, i.e. France, Germany, ltaly and the UK. The
evidence of a pecking order among capital sourtes, rather conservative investment behaviors oturen
capital funds in all countries, and the differehpiarformances of hi-tech stock markets cannotdeeuanted for

by the market-based vs. bank-based taxonomy wigssd in the research on financial systems.

Keywords: Technology-based small firms, capital structuenture capital, high-tech stock markets,
public support.

JEL Codes: G24, G28, G32, M13.

1. Introduction

Hereby we review the empirical evidence about thanfcial sources used by technology-based small
firms (TBSFs) in Europe. TBSFs are defined as simadliness whose products or services depend
largely on the application of scientific and teclugical knowledge (Allen 1992). Typically, these

companies enjoy rich endowments of intangible asgeit they lack ‘hard’ and collateralisable assets
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and their track record is short. Moreover, the fifaunders often have science or technology
background, thus they suffer from limited finan@ald marketing expertise.

This exercise is motivated by at least two obs@aat On the one hand, Schumpeter pointed
out how entrepreneurial firms and new entrants plfyndamental role in innovative activities, as
they generate novelties which disrupt the quadisrenjoyed by previous innovators. Such a ‘creative
destruction’ process is the core of a SchumpeterkNlaechnological regime (Nelson and Winter
1982, Kamien and Schwartz 1982, Breschi, Malerbd @nsenigo 2000). Small firms in high-
technology sectors are thus major agents of teahai@ange. On the other hand, the rate and directio
of technical change are affected not only by prodnarket competition, but also by the rate and
criteria by which financial intermediaries and netek allocate resources among firms (Dosi 1990,
Aoki and Dosi 1992). Schumpeter himself envisiomaettlouble agency’ in capitalist development,
with banks and financial markets playing the esakmble of ‘bridges’ or ‘facilitators’ of the

innovative efforts carried out by entrepreneurd(Bapeter 1911).

This paper is meant to be a guide through the fiaats of TBSFs finance and their economic
interpretations, potentially useful for both acadescholars and policy makers. We seek to shed ligh
on cross-country invariancies and specificitieshi@a capital structures of TBSFs, in the organizatio
and dynamics of the venture capital industries higgh-tech stock markets, as well as in policy-
making. In a comparative perspective, analyzingnilaén European countries (France, Germany, Italy
and the UK) is most useful, as their financial sgsd are usually classified within different catégoer
— market-based vs. bank-based (Rybczynsky 1974ay<s1983) — and the finance-innovation nexus
is not independent from the features of a finargyatem (Dosi 1990). Nevertheless, as Europeans we
find it worth to focus on Europe since it lags lmehthe US in the exploitation of new technological
knowledge for commercial uses (Dosi, Llerena andsSlabini 2006).

Our review of the literature on high-tech small ibhass finance sheds light on four main
pieces of evidencerirst, one finds empirical support to the pecking orbgpothesis, namely the
proposition that firms establish a hierarchy ambngncing sources. TBSFs resort to bank loans only
once they fall short of internal funds, and evellyutb equity issues. This pattern holds across
different varieties of capitalism, at odds withrégog expectations that banks should play muchdarg
an influence in bank-based financial systems, sscGermany, and equity in market-based systems as
the UK. This pattern is robust across countriesnsegly because entrepreneurs in technology-based
sectors are credit rationed: the information asytnegbetween the firm and the lending institutions

are exacerbated by the complexity of innovativénhigch projects.

Second while venture-backed companies could partly owere such informational
imperfections, the European venture capital inguistrelatively underdeveloped as compared to the
US one, with the UK being somewhat an exceptionrddeer, there is evidence that European
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venture capitalists have a bias towards large daadscompanies in traditional sectors, and prefer

trade sales over IPOs as exit strategy.

Third, similarly limited has been the development oflitng in high-technology stocks, if
compared with the NASDAQ. The EASDAQ and the sdechiNew Markets’ (NMs) established in
France, Germany and ltaly in the late Nineties h@een unviable in the wake of the New Economy
crisis. The UK Alternative Investment Market hastba contrary managed to survive and grow. Such
differential performances cannot be easily recedcivith a financial systems view, because the
EASDAQ collapsed even though it was embedded inBtigsh financial system and based on the
NASDAQ regulations. Furthermore, the technologidadersification of the listings seems to be a
necessary but not sufficient condition for a susttdsNM. Much more decisively, the average
‘quality’ of companies which went public on NMs wpmobably low, due to credit rationing and the

lack of venture-backed IPOs.

Fourth and last, the comparative analysis of nationakjes underlines that the TBSFs need
customized financial support, better if allocated discretionary (i.e. non-automatic) rules. THs i
still rarely the case in Europe. Public venture itedpis also shown to perform an important
certification role and does not seem to crowd giMape venture capital investments. Public support

policies are pervasive and beneficial even in gssedly market-based system such as the UK.

The issues summarized above are described andssétin the following sections, devoted
to the financial structure of TBSFs (Section 2tuee capital (Section 3), stock markets for hitec
companies (Section 4), and public support poli¢#®sction 5). The concluding Section 6 wraps up

and outlines an agenda for future research.

2. The financial structure of TBSFs

The issue of the financial structure of TBSFs isrameasingly relevant segment within the literatur
on the determinants of the capital structure andir a field pioneered by Modigliani and Miller
(1958). The Modigliani-Miller theorem showed thatder certain conditions - i.e. absence of taxes
and bankruptcy costs, perfect information, fuliaaality, and market efficiency - the value of enfi

is invariant to how the firm is financed — whethlerough debt or equity. If this is true, there & n
reason to expect that any source of funding be unsed frequently than others. More precisely,
suppose one can represent the financial strucfuadion as a vector, whose entries are the shafres
own funds, loans, and equity raised by the firmdéinthe MM theorem, there is no financial structure
that is better than others: therefore, the conjedtithat all structures have the same probalditye
observed in a given sample of firms. In a macroenua perspective, this implies that there is no

reason to observe any cross-country pattern imdilmhstructures.



The opposite conjecture is inspired by the obsemathat one finds considerable cross-
country variance concerning (a) how people accutauwlealth and transfer income over time, (b) how
companies obtain external sources of financing,h@) people deal with financial risks, (d) the
institutions which offer financial services, théagal and economic nature, their way of functioning
and who are their owners (Schmidt and Tyrell 20BR8latedly, financial systems are commonly
classified as bank-based or market-based (Rybcygyh8K4, Zysman 1983, Mayer 1998, Allen and
Gale 2001). Our sample of European countries imdutivo purported archetypes within this
taxonomy. On the one hand, there is wide evideimaethe UK scores extremely well according to all
of the main indicators of financial developmentisas the capitalization/GDP ratio, the value tdade
ratio, and the turnover ratio (Demigurc-Kunt andiibe 1996, Rajan and Zingales 2003). On the other
hand, in their analysis of the German financialtesys Schmidt and Tyrell (2004) report very high
values of the banking assets/GDP ratio, the persist of conservative investment behaviours, and
that the stock market is still smaller than thedamarket. Italy and France lay in between these two
extremes, but with a significant trend towardsddtrcing more elements of a market-based system
(Capolupo and Celi 2004)0ne might therefore expect to observe widely dififé financial structures
in firms which operate in different countries, aing to the different varieties of capitalism (Hal
and Soskice 1991). Consistent with the bank-basattétrbased taxonomy, firms resorting mainly to
bank loans should prevail in Germany, whereas ficoltecting funds mainly on the stock market
should be the rule in the UK.

Yet, there is robust evidence that firms in différeountries establish the same hierarchy
between financial sources. So far as they cangsfiraly on internal finance - such as the personal
wealth of the founder, money from relatives andrfds, and retained profits if any. If a companisfal
short of internal funds, it resorts to debt anda d&st option, to equity issues. This behaviow Ieen
termed thepecking order hypothes{®OH) (Donaldson 1961, Myers 1984). The empiraatience
on TBSFs, reviewed in the upcoming sections, cordfithat a pecking order behaviour is enacted by
technology-based small ventures too. This seeratate the predictions of the MM theorem, as the
distribution of financial structures across firnafidws a clear pattern and is not random. At theesa

time, this pattern is observed in very differengficial systems.
2.1 The pecking order hypothesis: empirical evidere

The evidence of a pecking order behaviour by TB®kelves around two sets of questions. What are

the shares of internal vs. external funds in theeoked financial structures? And how many TBSFs

! Some doubts about the empirical relevance of #mkbased/market-based dichotomy are expressedaiiy C
and Mayer (2000) and by Krahnen and Schmidt (20B¥gn in Germany there is a (weak) drive towardsoae
market-based system: for instance, the non-baméial intermediaries and institutional investoasdbecome
more influential after the Nineties (Schmidt andélly2004).
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use their own funds as the main source of finarae@arly work on TBSFs was performed by Moore
(1994), based on survey data for 89 UK hi-tech camigs. Moore showed that only 7% of start-up
finance was raised as bank loans — as compared &stamate of 40% for SMEs in general. The
survey by Giudici and Paleari (2000) on a sampléatdian small firms involved in high-technology

sectors and activities showed that about 73% ofsthgups is financed by means of the personal
wealth of the entreprenetiConsistently, in Scellato and Ughetto (2007) teespnal wealth of the

founder and the internal cash flow were the maidalbes for start-up financing in 79% of Italian

SMEs actively involved in R&D, whereas the wholengte average was equal to 47%. Colombo and
Grilli (2007) analyzed a sample of 386 Italian stgys operating in hi-tech manufacturing and
services for the years 1999 and 2001. Personatatapas shown to be by far the most important
source of start-up financing: only 22% of firmsiedl on debt financing at start-up time, and the
average amount of bank debt obtained was less lihinthe average amount of personal capital
invested in start-ups. However, the few firms whititained private equity collected on average up to
six times more funds than companies resorting tik baans. Then the last financial source in the

hierarchy might as well account for a large shdir@ firm’s capital.

The empirical picture is similar for France. Theeiech enquiry dedicated to innovation
financing FIT Enquéte sur le Financement de I'linnovation Tecbgiué for the period 1997-1999
(L'Homme, 2001) suggests that TBSFs self-finance8%a3 of their R&D projects. Whenever two
resources are mobilized, the second one is oftblicplinancing, which represents a 11.2% share of
the projects’ value. Only 7% of the innovative fdmise bank financing. According to Savignac
(2006) during the period 1998-2000 bank loans mapeesented 26% of new financing operations for
innovating firms® Relying on a study of 68 ICT firms listed on theffich New Market between 1998
and 2000, Fernandez and Lantz (2001) highlighstaecity of bank loans especially for the "dotcom"
companies. Carpentier et al. (2007a) launchedaegwn a sample of 281 biotechnology firms with
less than 500 employees between 1985 and 2608ds provided by the managers and their family
are found to play a decisive role not only at ttzgye of the creation, but also aftek.comparison of

the biotech sector and the NTIC sector, suggeatss#if-financing and private financing constitirte

2 Giudici and Paleari selected 249 firms, smallantkthe limit size established for SMEs by the Etédtives
issued by the European Commission in July 1996, witid the characteristics of innovative firms —. itegh
proportion of qualified employees, high R&D intagsiproduct innovation. The final sample includeg fdms
who responded to a questionnaire in 1997.
% Savignac relies on the enquiries CIS2, CIS3 andata from théBanque de FrancéCDB).
* Source: Adebiotech association 1997, 2000, 2002805.
® The share of financial resources coming from nedatand friends remains important in biotechnojomtably
at the beginning, even if it was shown that thenEhebiotechnology companies were characterized by
heterogeneity of their trajectories (Mangematiale2003).
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the two sectors the two primary sources of fundimgprder of importance, followed by public
financing (Carpentier et al., 2007b).

A second research line deals with the economaettétionship between debt and the size, age,
and technology intensity of the firms. Adedeji (899erforms a test of the pecking order hypothesis
on a sample of 224 UK firms for the 1993-1996 pebridesults show that larger firms who are little
involved in knowledge-intensive activities displgseater reliance on credit channels. Ozkan (2001)
used the same dataset, but for a longer observa¢inad (1984-1996) and a larger panel (390 firms):
the size effect vanishes, but firms with highergfoopportunities (as proxied by the market-to-book
ratio) and greater profitability are on averagerabterized by lower leverage — consistent with
retained profits being among the major sourceswdstment financing. Jordan et al.’s (1998) analysi
of FAME data for the 1989-1993 period shows hown$irpursuing an innovation strategy are
characterized by lower debt than firms followindnext competitive strategies. Bah and Dumontier
(2001) compare the debt levels and structures éir@3 with R&D intensity above 5% and 176 non-
R&D firms from the January 1998 issue of the Warlifze database. Comparing the two groups and
controlling for size, R&D-based firms turn out tsplay lower indebtedness. Atanasova and Wilson
(2004) estimate the supply and demand for bankslagsing a panel of 639 UK SMEs observed
between 1989 and 1999, with sectoral controls.riatefunds and inter-firm credit are found to be
important substitutes for bank credit. Audretscd aehmann (2004) analyze the capital structure of
341 firms listed on the Neuer Markt between 199@ 2002. The authors examine whether debt and
equity are complements or substitutes for youndpdegh firms, and find that venture-backed firms
have significantly less debt than non venture-bdakees. Therefore, venture capital is considereal as

substitute rather than a complement for debt.
2.2 Explaining the pecking order behaviour

Two explanations for the POH have been advanced. first, sometimes named tlfiending gap
hypothesis posits that there are information asymmetriesveéeh the firms and the potential
investors, which give rise to moral hazard and agaonflict problems (Jensen and Meckling 1976,
Myers 1977, Stiglitz and Weiss 1981). Informati®yrametries are very likely to arise due to the
inherent uncertainty of the innovation process #émel insufficient understanding of technically
complex projects by lending institutions. This i®e more true if TBSFs are drivers of technological
revolutions: the expertise of financial instituttormight be deeply rooted within the existing
technological paradigm, making them unable to wtded the implications of the new one (the so-

called ‘paradigm blindness’: see Perez 2004). Assalt, financial intermediaries can be unable to

® See also the survey by tBanque de FrancéPlanes 2002), the French national enquiries ore&eb and
Development (“Enquétes R&D” 2000, 2001, 2002), ahdillery (2001) on biotechnology.
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distinguish between potential successes and patdailiures (Planes 2002) and the access to externa
financial sources by TBSFs is severely limited (blatal 1998, Hall 1992, Hao and Jaffe 1993,
Himmelberg and Petersen 1994).

On the other hand, firm founders themselves camehectant to apply for loans or to go
public, more so if the founder is an inventor whitm be unwilling to share the monetary and
scientific rewards coming from the innovation. Thigothesis goes by the nhamecohtrol aversion
Myers (1984) hypothesized that the capital strgctaight not be neutral when firm owners desire to
maintain a high level of autonomy vis-a-vis banksl dinancial markets (see also Cressy 1995,
Chittenden et al. 1996, Cressy and Olofsson 1996).

Some signs of a control aversion in small and yohirigch companies have been detected.
Watson and Wilson (2002) show that the empiricapsut for the POH is greater in more closely-held
(i.e. owner-managed) UK firms. Commonality of imtstis between managers and shareholders is
noted to be an important determinant of the peckirdgr behavior. Vos et al. (2007) propose a
“financial contentment” explanation of the POH. Bdan a UK SME sample for 2004, the authors
claim that some characteristics of owners, suclages experience and education, are negatively
correlated to the share of external funds. In sagtory, entrepreneurs refrain from using outside

sources of finance, as if guided by their businesdom’.

Wider empirical support exists for the competinglaration, grounded on the capital market
failure. Direct assessments of the extent of credfiioning use data on the outcomes of loan
applications. In this approach, credit-constraifieds are those wishing to receive a larger amount
credit at the current market interest rate — onewvgling to accept a small increase in the interage
— but their loan applications are rejected by aritial intermediary. The evidence is that a loan
application is more likely rejected if it comesritca TBSF. Westhead and Storey (1997) analyzed a
survey of 171 SMEs located on and off UK sciena&gaand found evidence of credit rationing for
R&D intensive companies. Guiso (1998) analyzed &tata the Bank of Italy “Survey on Investment
in Manufacturing”, including about 1000 firms witt least 50 employees (1988-1997 period), and
collected information on loan applications by meaha questionnaire. Loan applications by firms in
sectors with more than 40% process or product iataws are more likely to be rejected. Freel's
(2007) sample includes 256 small firms which agmplier bank loans, drawn from the Survey of
Enterprise in Northern Britain (1998-2001). Thediterationing evidence is confirmed for small
innovators. As a further direct piece evidenceGindici and Paleari’s (2000) survey more than 90%

of the entrepreneurs in their sample do not resoltank credit because they believe that banks are

" The lack of participation to capital markets byadinfirms has also been explained in terms dlistouraged
borrower hypothesis (Jappelli 1990, Kon and Storey 2008fomding to which entrepreneurs might not
participate to the credit market because they expduee credit-rationed.
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unable to correctly evaluate hi-tech projects drdgrowth prospects faced by start-ups. As a result

some potentially successful projects fail to barficed.

Several indirect tests of the credit rationing Hjyesis can be found in the literature. Bah and
Dumontier (2001) and Watson and Wilson (2002) ptevevidence that R&D-intensive firms tend to
establish a pecking order even within debt types, there exists a short-term bias in the debt
composition (see also Deakins and Hussein 19943.i$lconsistent with a credit rationing story: eve
though entrepreneurs are willing to apply for thieg-term loans required for strategic planningKsan
are very likely to reject long-term loan applicasoof companies lacking “hard” collateral. Grilli’s
(2005) analysis of 179 ltalian start-ups involvedinternet services shows that the success of bank
loan applications is not significantly related talicators of high entrepreneurial quality, suchrees
educational background and the working experiertdewever, educational variables have a
significantly positive impact on the likelihood &pply for a loan. Hence, better skilled entrepreseu

do apply to obtain bank credit but are rationed.

The relevance of informational asymmetries has hksen stressed within the literature on
financial networks. Social ties are powerful todts companies which seek to overcome the
informational barriers to finance. As observed byed and Hisrich (1994), most venture capital
funded proposals come by referral. A bankers’ adegmorted by Uzzi (1999) goes that "A
relationship is worth a basis point." Most of titerature on financial networks deals with US firms
but does not focus on high-tech sectors (see 829,1Mizruchi and Stearns 2001, Godley and Ross
1996 among others). Notable exceptions are therpgap®stgaard and Birley (1996) on UK new
firms and by Shane and Cable (2002), who analyeed-stage hi-tech companies which exploited
MIT patents®

The reviewed evidence of a pecking order betweenlifig sources is robust across the
European countries under scrutiny. It is worth mptihat even in Germany banks appear unable to
bridge the funding gap that hampers the growth BERS, and that equity is hardly accessible to
TBSFs even in the financially developed UK. Henites issue here is not whether bank-based or
market-based systems perform better. The crosshigoiunvariance of the detected capital structure
pattern seems to suggest that capital market ésilare pervasive enough, as to go beyond the
institutional differences among countries. Howewsanks in the German economy may still play a

crucial role, although indirectly, by channellingnfis through venture capital. Mayer, Schoors and

8 Also interesting would be to assess whether sffinamnpanies enjoy easier access to credit andrioast of
financing, as might be the case due to reputativartages and certification effects.
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Yafeh (2005) show how banks represent a major soofwenture capital finance in Germahwe

thus turn to review the evidence about the Europeature capital industry.

3. The venture capital industry
The main features of venture capital and its exqeeanhpact on new firms creation and growth have
been described and discussed at length by a nuofilsmholars (Tyebjee and Vickery 1988, Lerner
1995, Garmaise 1997, Gompers and Lerner 1997, Giatid Roosenboom 2004, Antonelli and
Teubal 2008 among the many). Conventional wisdomdages that the productivity gap between the
USA and Europe could be filled if European ventuapital converged to the American level of
development. A comparison among the American and@&an venture capital industries is offered
by Figure 1 (Annex). Two facts stand out clearlyn e one hand, in spite of the strong growth
experienced along the Nineties, the European V@sing still lags behind the American one. On the
other hand, European venture capital was far [#gstad by the 2000/2001 financial crisis. One can
conjecture, following Bottazzi and Da Rin (2003that the European delay in supporting high-tech
sectors is not related to the size of venture abpédr se but rather to a bias towards speculation and
against advice activities. Venture-backed firmssargposed to grow faster by virtue of the advice by
venture capitalists, who are endowed with supasohnical and marketing knowledge than banks.
Still, whether venture-backed companies perforntebéhan non-venture-backed companies in terms
of corporate growth, and whether they benefit froentification effects is controversial even during
the bubble years. But the sharp drop after thenetebubble testifies that this is partly a probliem
American venture capital too. Beyond such a crude aggregate comparison, the evolution of
venture capital has been rather heterogeneoussdéuwmepean countries, marking a rather clear divide
between the UK, where the VC industry is larger amate mature, and the countries in continental
Europe.

3.1 The emergence and development of venture cagita Europe

The birth of the European venture capital indusiajes back to the Seventies, but its full emergence
occurred only during the second half of the Nirgetien attempt to initiate early-stage venture @pit

in Germany, dating back to 1975, relied on the twea of the Deutsche
“Wagnisfinanzierungsgesellschaft” WFG, a VC fundtipgated by large German banks and the
government. That experiment resulted in a comghgtare with a rate of return below 25% (Becker
and Hellmann 2005¥. Until 1990, only few quasi-public venture capis#di existed (Tykvova 2003).

Similarly, in France and in Italy the capital rals@as not sufficient to cover the needs of innaati

° The data come from EVCA. The database includesG&Than funds and they refer to the year 2000.

% The main reasons mentioned were inappropriateractiig and governance structures and a divergefice
interests between the shareholders of the WFG.a\théd government was interested in the commeratadis of
new technologies, the banks did not want to distthdir reputation and were very reluctant to bibarentailed
risk.

9



firms (Dubocage and Rivaud-Danset 2003). The dewedémt of venture capital in Italy before the

mid-Nineties was prevented by institutional cornistsa(Bonini and Zullo 2002). First, banks were not
allowed to invest in private equity. A second peshl was the lack of any adequately detailed
legislation on portfolio management by closed-enddk. In contrast, the UK was the European
country where the venture capital form of corpomgdeernance took off earlier (Bruton, Fried, and
Manigart 2005): the number of venture-backed congsaim the UK increased rapidly from 350 in

1984 to 1221 in 1990 (BVCA).

Consistently, the amounts invested in UK dominatgédly those of other European countries
(Annex, Figure 2). Nowadays, the UK private equitgustry is the largest in Europe, accounting for
about half of total annual private equity investti@nEurope (BVCA Annual Reports). However, in
the late Nineties the German VC industry came tmidate the others in terms of amounts invested
(Figure 2). Three main institutional factors expléie growth of the German VC investments during
the Nineties. First, commercial banks have playedngportant role in the German venture capital
market by creating their own funds (Vitols 2004 k¥gva 2007):' Second, the development of VC
was closely linked to the establishment of the Méarkt (1997), a stock market dedicated to young
innovative firms. The Neuer Markt provided at tlsdhge an attractive exit channel for venture
capitalists (Tykvova 2003, Engel 2002). Third, Y€ industry in Germany was also supported by the
existence of numerous public VC funds (Basha antz\®a02, Tykvova 2003). The ranking among
countries changed as an outcome of the end of ¢ee Bconomy bubble. While France lagged behind
Germany in 2000 (3796 million Euros in Germany agaB039 in France, see Figure 2), in 2006 the
amounts invested equalled 1593 million Euros imEeaagainst 940 million Euros in Germany. All
along the timeline, the ltalian VC industry emergeasthe less developed: its peak was reached in
2000, with 6464 investments in 490 firms, for atealue of 2968 Euro millions (EVCA, Figure 6).

It has been noted how the European venture caggtdbr fared better than the American one
in terms of resilience. This is however mostly doehe ability of the UK venture capital industiy t
rapidly recover after the Internet bubble crash.shswn by Figure 3, the amounts invested have
sharply increased since 2003, and in additionptist-bubble years have witnessed an above average
involvement of VC by company, as compared to thghfi#s and the Nineties. This can be seen as
evidence of the sector's maturity (Teubal and Luuidn 2006), and might be related to the
investments by pension funds, which peaked in 20@B 12670 million Euros (EVCA Yearbook,
1995-2007; see also Mayers, Schoors and Yafeh,)2@bthe contrary, Germany has been heavily
affected by the reversal of the trend. Insideritr@dscandals and accounting frauds tarnished the

reputation of the Neuer Markt and contributed toederate the drop of the amounts invested by VC

1 Corporate venture capitalists are also presei@aémmany. They are usually subsidiaries of theiugtdal
parent companies.
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funds after the burst of the bubble (Burghof anchgar 2004). The VC investments curve only
stabilised in 2004, and in 2006 the amounts ingksatere back to the 1997 levels (Figure 4). The-post
bubble period in Italy has been characterized tsylastantial drop in the number of investments (-
55%) and firms targeted, while it has been mildeFiance (Figure 5). We conjecture that the greater
stability of the French VC industry, as comparedie German one, be the effect of the Law on
Research and Innovation of July 12, 1999, that triiglre mitigated the negative effect of the buggstin
of the bubble by allowing the creation of the neBSFs.

In terms of investment numbers, the UK is the ardyntry where early stage financing has
been increasingly relevant during the period urstiedy, but only in terms on investment numbers:. it
represented 16% of the overall number of investmant 1996 and reached 37.9% in 2006.
Nevertheless, the share of early stage investmeutsof the total amount of venture capital
investments is less than 10% today, as expansage sepresents 29.3% and MBO/MBI 61.5%he
relative gap regarding the amounts invested betweeseed/start-up stage and the expansion stage is
the largest, if compared to the other countriesn@q Figure 3). Investments in technology-intensive
sectors have increased in the last years (BVCA 2P0Q23). The reported evidence reveals that even
before the Internet bubble, venture capitalistseganority to large deal sizes and large companies
(Murray 1999, Jeng and Wells 2000, Baygan 23&3)Jason and Harrison (2004) report that UK
venture capital investors started to increase foeirs on early stage hi-tech ventures in both labeso
and relative terms in the mid-Nineties. A slightnpge of attitude toward technology-based investment
projects was also detected by Lockett et al. (200B)s was the joint effect of the emergence of
attractive investment opportunities in high-tecletees, and of the decreasing supply of later-stage
investment proposals. This tendency is confirmedhgyanalysis of the evolution of VC investments
by sector (Table 1). The UK represents the onlyntgunvhere new high technology sectors continued
to receive important amounts of money after 200tis Ts particularly the case for communications,
computer-related and biotechnology sectors. Atstirae time, also other sectors experienced growth
in funding: medical/health related, consumer relatedustrial products, financial services. A samil
trend can be observed in Italy, when the declin@wdstments in communication and computer sector
is partly offset by an increase in medical/heatttnsumer-related and industrial products. Conwersel
investments in traditional sectors have progressimereased during the post bubble period in Feanc
and Germany (Tables 2, 3, 4). The effect is pdeity clear for Germany which since 2002 has

concentrated its venture capital investments iditicamal sectors, such as industrial products and

12 Jeng and Wells (2000) who analyzed the 1986-18@5dk observed that the share of early share ineests
out of the total amount of venture capital investitsaleclined over time.
13 Similar conclusions have been reached by Mayetp&s and Yafeh (2005) in a probit analysis of ueat
capital data from several countries.
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services, chemicals and material. In France, tmesaend can be observed, although to a lesser
extent, after 2000.

3.2 The long-term impact of European venture capitbon corporate performance

By promoting the development of the European ventapital industry, policy-makers have sought to
stimulate the sectors which in the early Ninetiesnsed better suited to enhance the long-run growth
of aggregate productivity and provide a solutiorstiauctural unemployment. At the microeconomic
level, one way venture capital could prove usefulby supporting corporate growth. Welfare-
enhancing effects are also an implication of thdifamtion hypothesis (Booth and Smith 1986,
Megginson and Weiss 1991), according to which wenbacked IPOs should be affected by less
severe underpricing, because venture capitalistasathird-party agents who certify the company’s
financial soundness and assure investors thatrtbe gf the shares reflects all available and v

information. To date, the empirical evidence othlissues is mixed.

The earliest evaluation of the impact of venturgiteh on the growth of TBSFs was
performed by Bottazzi and Da Rin (2003a). Usingua@e of 538 non-financial firms listed on the
French, Italian and German high-tech stock marketeeen 1996 and 2001, the authors regressed the
employment and sales growth rates on the amount®mtiure capital received, including controls.
Strikingly, the venture capital coefficient was aesgignificant, implying that venture-backed anano
venture-backed companies grow at the same raté.eKeacise suffered from a number of problems.
For instance, whether a company receives VC isgamus to the growth performance, and there is
unobserved heterogeneity which may bias the estsn&ottazzi and Da Rin (2003a) tried to solve
these issues by means of a matching method and diffesence-in-difference estimator, but the
corresponding loss of efficiency does not allovobdain significant estimates. Evidence of a growth-
enhancing role for VC was found by Audretsch antirhenn (2004), who used a quantile regression
method on a sample of 341 companies listed on theeNMarkt between 1997 and 2002. The share of
equity held by venture capitalists pre-IPO has sitpe and significant effect on employment growth,
except for the higher-performing firms. This mightlicate that venture capital has a disciplining
influence in poorly performing firms, and that noredit-rationed top-quality firms would excel even

without venture capital.

The effectiveness of venture capitalists as centfyagents is under question. Some works
offer a positive outlook on venture capital. Cha&hiRilatotchev and Wright (2007) found that venture
backed IPOs in UK and in France suffered lower gmilgng than non-venture backed IPOs,
supporting the certification hypothesis. Goergeal e£2002) showed that, although IPOs on the Neuer
Markt were highly underpriced, underpricing in theovo Mercato and Nouveau Marché was not far
from those reported on the main markets, and ab@it of the IPOs on the French NM were actually
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overpriced Other pieces of evidence cast doubts on theficatibn hypothesis. Manigart and De
Maeseneire (2003) analyzed all IPOs floated omihekets within the Euro.NM network and on the
EASDAQ until the end of 1999, and found an averaggal underpricing of 36%. The estimate
provided by Arosio, Bertoni and Giudici (2001) dretNuovo Mercato IPOs is 24%, while the paper
by Arosio, Giudici and Paleari (2000) regardingehmet IPOs in German and French NMs reports
extremely high values between 70 and 85%. Thesseptrges are much higher than those found on
the main markets in the same period (16% accortirigajan and Servaes 1997). Also, these results
are consistent with the work of Franzke (2005) viinds that in Germany venture backed IPOs are
more underpriced that non-venture backed IPOs. ¥@nage, firms are underpriced by about 75%
compared to about 39% when backed by a less pmstiyenture capitalist, or 48% when non-
venture backed. One explanation for this reliestten work by Hamao et al. (2000), according to
whom the affiliation of venture capital funds wittajor financial institutions can lead to conflicts
interest. The underwriting banks would be intemsite setting a higher offer price. The IPO’s
investors anticipate this conflict of interest amd order to compensate, they ask for more
underpricing. Loughran and Ritter (2004) obsena th recent years the objective function of issuer
has changed and they have become more willingaielenoney on the table. Instead of maximizing
IPO proceeds, issuers increasingly emphasize thfysancoverage. Finally, Coakley, Hadass and
Wood (2007) have studied a sample of 591 ventuckdzhand non-backed LSE IPOs held between
1985 and 2003. While the certification hypothesisrot be rejected for most sample years, careful
scrutiny of the Internet bubble years (1998-200@)ds evidence of an increasing trend in the sfze o
underpricing, more so in high-tech sectors suchiTaand telecommunications. As argued by the
authors, the behaviour of venture capital fundsedawith huge speculative opportunities as in #te |
Nineties, is rather consistent with an alternatieploitation hypothesis’. The reviewed evidence
seems to bring support to Bottazzi and Da Rin’O8%) conjecture that venture capital in Europe

provides more money than advice.
4. Stock markets for high-tech companies

The provision of market-based support for Europ&AhEs became something of a hype in the
mid/late-Nineties, when a wave of NASDAQ ‘copiesherged as competitive responses to the
EASDAQ, a NASDAQ-like market promoted by the Eurap Commission and the EVCA

(Commission of the European Union, 1993, 1995)e phblic officials saw in the American model of
high-tech finance a credible solution to the strtadt unemployment faced by the European Union.
Dedicated trading platforms for the quotation of SH® were hoped to create profitable exit
opportunities for venture capitalists and, in tureyw (economy) jobs and faster productivity growth

European countries.
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The venture capital-IPO markets connection in Eerdpes not seem to be very lively. The
AIFI data on the ltalian VC industry suggest tha tost preferred modality to cash-out is the trade
sale. Between 1997 and 2002, only 75 out of 878dtfiwents in Italy occurred through IPOs (i.e.
8.6%), against 466 trade sales (53.3%). The evelam@aygan (2003) confirms this trend even in
such a more financially developed country as the Wkreover, the history of NMs in Europe is
constellated with notable failures (e.g. the EASDAIE Neuer Markt), one durable experience (the
AIM in the United Kingdom) and few recent new atfgm The question thus arises as to what lies
behind these partly unsatisfactory outcomes. Wé# kiak into this issue in the upcoming sections,
which describe the rise and fall of the Europeasw/mmarkets” and some indicators of their ability to

attract TBSFs and support their growth.
4.1 Historical evolution

Within the European context, the first attemptséd up second-tier markets for growing firms date
back to the late Seventies and the early Eighfike.pioneering markets for TBSFs were based on the
so-called feeder principle: their goal was to Seflee most profitable young companies and feed them
upward to the main markets. The quotation of TB8&s favoured by low entry requirements and low
information standards. Posner (2004, Table 1) temor exhaustive list of the stock markets based on
the feeder principle. The pioneer markets wereéQoenpartiment Spécial’, opened in France in 1977,
followed by the Italian ‘Mercato Ristretto’ (1978he Unlisted Securities Market (USM) (1980, UK),
the Third Market (1987, UK), and 'Bors 3’ (Germani®82)'* Those early experiences were however
unsuccessful. The Third Market underwent seriomstile in the wake of the 1987 stock market crash,
and was finally shut down in 1990 (Licht 1997); USMsed in 1995 (Mallin and Ow-Yong 1998;
Weber and Posner 2000; Ritter 2003). The liquiditythese markets was low, as most investors
perceived that feeder markets housed only poontfepaing companies, and preferred to wait for the

best ones to be promoted to the main market (P@&tst).

In 1993, the European Union passed the Investmentices Directive (ISD), a legislation
aimed at integrating national investment servides|uding stock exchanges, by extending the
principle of mutual recognition to service provisleBy virtue of the ISD, an exchange regulated in
one EU country could operate in another via eleatraoetworks and computer terminals. This enabled
the creation of a pan-European stock exchangedongy high-tech companies, which was promoted
by the European Commission together with the EVCight 1997, Weber and Posner 2000, Posner
2004). The new market, the EASDAQ, was inauguraned996. It was based on the NASDAQ

principle, which entailed low entry requirementsf trong informational standards. The NASDAQ

1 The Netherlands, Norway, Sweden, Belgium, Spaia mlaugurated markets based on the feeder principl
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structure was imitated because it was perceivettheasnost efficient financial architecture, and one

able to promote job creation and competitivenedsuirope.

The creation of the EASDAQ was felt by nationalletges as a threat: the risk that financial
activity might migrate to the new pan-European exgje led most national exchanges to set up their
own versions of stock markets for TBSFs at the duimelevel. The London Stock Exchange
anticipated by creating the Alternative Investmbfarket (AIM) in June 1995. The Paris Bourse
responded in 1996 by inaugurating the Nouveau Marahd in 1997 the Deutsche Bdrse established
the Neuer Markt. Finally, trading on the Italiandvo Mercato began in June 1999All of the “New
Markets” were designed according to the NASDAQ @ple, except the AIM, which is a feeder.

Admission and listing requirements on NMs have beemmarized and analyzed by
Clatworthy and Peel (1997), Bottazzi and Da Rin0D@Q Goergen et al. (2002), Posner (2004), Brav
(2005) and Mendoza (2007) among others. The AlMwal companies with less than 3 years of
accounting profits to join, and no minimum requisgts are set with respect to capitalization, assets
and free float. It has been noted how the AIM inveupon the USM in terms of accessibility (Brav
2005). On the Nouveau Marché, candidate firms gshexhibit a book equity value not lower than €
1.5 million. The IPO proceeds should be no lowemtl€ 5 million, of which at least 50% from
primary newly issued shares. The floating capitedudd be equal to at least 20%. On the Nuovo
Mercato, admission only required a trading histofyat least 1 year, a minimum offer of 5 million
Euros, at least 1.5 million Euros in net worthgeffoat of at least 20%. No minima were required as
regards income, past profitability, or market calpftion. More stringent were the admission
requirements on the EASDAQ: admission could onlygtanted to companies with no less than ECU
3.5 millions in total assets and ECU 2 millionscapital and reserves; at least 20 percent of tta to
capital value had to freely float. Finally, thetitigs requirements on the Neuer Markt were astsisc
for an admission to the Official trading. Issuersravrequired to hold equity capital equal to € 1.5
million at least. The aggregate proceeds had tauatrto € 5 million and the minimum nominal value
of the issue had to be equal to € 250 000 withrarmmim number of 100,000 shares (see Burghof and
Hunger 2004, Posner 2004).

Despite these differences in admission criteriguli@ory requirements as regards information
disclosure are tight on all the high-tech stockhexges. Companies are required to appoint one or
more sponsors (Nominated Adviser — Nomad — on thé) Awho certifies the company’s compliance
with the financial requirements and offers oversighd advice in the quotation process and in the

communications to the regulatory authorities. higtfirms also appoint one or more market makers

15 Other stock markets based on the NASDAQ principtuld be created in Europe since then: EuroNM
Belgium (1997), EuroNM Amsterdam (1997), SWX Newrkk (Switzerland, 1999), Austrian Growth Market
(1999), Nuevo Mercado (Spain, 2000), OMX First KMdftiordic and Baltic Countries, 2003).
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(Nominated Brokers on the AIM, the sponsor on théMF matching buyers and sellers of a
company’s shares, and thus provides liquidity. Artimg information has to be provided according
to the GAAP or IAS standards. Finally, disposatbéres by insiders is constrained by a lock-up rule

The duration and the extent of lock-up rules vampsas market¥’

Let us now give a look at the historical evolutiohthe main European NMs, namely the
AIM, the Neuer Markt, the Nouveau Marché and theWuMercato, as well as at NASDAQ data for
comparison (Table 5 in the Annex). For each masket for each year between 1995 and 2006, the
number of member companies as well as the cagitaliz (in millions of local currency) are
displayed. As can be easily grasped, none of tmed&an markets comes even close to match the size
of the NASDAQ (last column). The British feeder,M\l appears as the most successful among the
European markets. Participation to AIM has witndsseontinual growth, from 121 members in 1995
to 1634 in 2006. Notwithstanding wide fluctuatioims the number of market participants, new
admissions have been numerous in every year, weak in 2005 (519 new members) and only a
mild slow-down in the years after the Internet debhVorth noting is also the increasing trend over
the first decade of the new century. Similarly, ieh8igns of the Internet bubble can be seen quite
clearly, one can also appreciate the subsequestt.cyat again, the market managed to rapidly return

on a fast growth trajectory, reaching a capitaiiaof roughly 58000 £m in 2008.

The “new” markets created by national exchangesointinental Europe experienced very
successful growth performances only in the earbryeln 2000, the Nouveau Marché benefited from
the boom in Internet stocks, recording 52 intropunst and the capitalization reached a level oflgear
25000 million Euros. In the same period, the numbkeiquoted companies on the German NM
increased from 17 in 1997 to more than 300 in 2@&h a strong performance urged the London
Stock Exchange to make the AIM rules more rigoramsl to set up the TechMARK segment in 1999,
aimed to allow a clearer identification of innovatiand R&D-intensive companies within the official
listing.”® The early history of the Nuovo Mercato — the 128981 period — was characterized by fast
growth in terms of both market participants andhexged volumes. Year 2000 was the boom year:

new admissions to the NM accounted for nearly 70%t@al new admissions to Borsa lItaliana; the

!¢ Lockup rules typically apply to directors and enygles of companies whose main corporate activitybeas
generating revenues for less than a certain nuwibgzars. They must agree not to dispose of tinéérests for
a given period (one year on the French and Italibts, 18 months on the EASDAQ) after joining the kedr
The lock-up provision applied on at least 80% ef $hares on the Nouveau Marché and on the Nuovodtter

" These patterns go hand in hand with the fast jpaisble recovery of the UK venture capital industegcribed
in the previous section.

181t is worth noting that prior admission to the L&tin market is an eligibility requirement accoglito the
“TechMARK eligibilityguidance”. For more informatip seewww.londonstockexchange.com/techmark
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value of total transactions per day reached ithdsy market capitalization was almost 2% of GDP.
The performance of the EASDAQ was dismal even ios¢hearly years: the number of listed

companies was a bare 23 after one year of operation

During the following years, the burst of the sol@al‘Internet bubble” spread to the European
markets as well. But unlike the AIM, the other &tmcarkets did not recover. The crisis of the Neuer
Markt started in early 2000, when several compah#d to confess that they could not meet the
earning forecasts declared in the introduction peosises. Then rumours spread that several
companies were threatened by bankruptcy. Theseutsoontributed to a general downward trend of
the stock prices. Between summer 2001 and 200& thiere 58 delistings versus just one new IPO,
and by the end of 2002 all of the listed compamesed to the official list or to OTC trading. The
Deutsche Bérse announced the dissolution of theeN&arkt at the beginning of 2003.The
EASDAQ ceased operations in 2003, due to its irgtid attract liquidity. The French NM saw its
capitalization decline to 6000 million Euros in 20@nd recorded only a dozen introductions in 2002,
and none between 2003 and 2005. A growing numbdirro§ were removed from the listing after
2002. In January 2005, a major reform in the qumtasystem implied the end of the French market
segments: the first market, the second market had~tench NM have been replaced by a single
official list (Eurolist by Euronext), and a new egulated market, Alternext, has been created, which
is closely modelled on AIM (Jenkinson 206%)The decline of the Italian NM was sharp too. The
value of transactions per day fell by almost twiodh between 2000 and 2002. The Numtel index lost
45% by the end of 2001, and a further 50% by thiead2002. Only 2 new IPOs were held between
2002 and 2005. Starting in 2003, some companie® wevocated (10 between 2003 and 2005)
because of failures to meet market requirementskrbptcies, and frauds. By 2005, the total number
of NM members was 38, lower than in 2000 (40). Gdigation dropped in both absolute and relative
terms (from 1.9% of GDP in 2000, to slightly mohat 0.5% of GDP from 2002 on). In September
2005, the name of the market was changed into MTRa¢. from a simple name change, admission
requirements are now very similar to those of tr@nmmarket MTA (see TUF - Testo Unico della

Finanza).

1% The stock exchange was re-structured in two seggn@mime Standard and General Standard. Althobgh t
former inherited the Neuer Markt information disiloe rules, it includes companies from the mainketar
along with previous Neuer Market members. In 2@@&itsche Borse created a further segment, EntndStd,
specifically targeted at SMEs. While successfularkat capitalization was about 9.5 billion Euroo&®ctober
2007, with 109 listed companies — this segmentrhaisly attracted companies in the financial and estate
sectors (source: Deutsche Borse).

20 By the end of 2006, the number of listed firms Alternext was 72, and the cumulated amount of aapit
raised was 527642 million Euros (source: EuroneatisPStatistics). Such a successful performancehimig
however be the outcome of fiscal subsidies anchiizd guarantees awarded by the French Ministriyin&nce
to TBSFs listed on the Alternext market (Faulcodbei et al. 2007).
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4.2 Assessing the performance of high-tech stock mkats

The performance of a stock market for high-tech ganies can be evaluated along many dimensions.
If institutions like the “new markets” are to bdeadtive in supporting investments in technologyeahs
start-ups, a basic condition is that such marketsiéble. Put another way, the market has to be abl
to develop and eventually achieve a high degrewatbirity. Reviewing the history of high-tech stock
markets has revealed that the long-term viabititpyat easy to achieve, even in countries with marke
based financial systems. The UK had to undergeastla decade of trials and errors, and the 1987
stock market crash might have proven a useful éxpes when the stock market crashed again in
2000/2001.

Conditional on viability, a common criterion to ass the performance of a “new market” is
that it displays a satisfactoex-postrate of access by small, young firms involved ighktechnology
business. Based on this “‘TBSF access’ criterior,anuld envision a perfectly performing NM as one
where 100% of its members are small and young coiepainvolved in technology-based business
and belonging to high-tech industries. The NMs wiitle lowest average age and size of listed
companies, and with a sector distribution skewedigh-tech activities, should be seen as the best
performing — conditional on their long-term viatyli Another common way to envision performance
of NMs is in terms of the post-IPO long-term impaatthe growth rates, on job creation and on the

stock price returns of quoted TBSFs.
4.2.1. Size, age and sector distributions

The evidence about the size distribution of comgadisted on “new” markets is mixed. Listing
companies on the Nuovo Mercato were rather smailitaBzi and Da Rin (2002) report that median
values for sales and assets of respectively 21d72&4 Euro millions. Similarly, the figures in
Clatworthy and Peel (1997) indicate that in 199R6lof AIM firms earned less than 0.25 £m in sales,
and 18% less than 1 £m, whereas 25.3% had salegding 11.2 £m. However, the Neuer Markt
attracted relatively large companies. It has alsenbnoted that in the most recent years, the Al ha
increasingly focused on mid-caps, whose number lid Aave quadrupled since 2004 (Mendoza
2007). Yet, as of January 2006 only about 10%rafisihad a market value greater than 100 £m. It is
worth noting that size is rather concentrated: 1886 largest firms keep hold of 55.2% of the total
AIM equity market value. Similarly, the telecommaation company Tiscali alone accounted for
about 45% of the total capitalization of the ItalidM.

The data on the sector composition of companidedion the AIM show that hi-tech
companies never accounted for more than 25% ofeh&sknover, and most often their incidence was
below 20% (see Mallin and Ow-Yong 1998, AIM Markaatistics). As noted by Ellul and Pagano

18



(2006), such a sectoral composition is roughly Isirod the main market one. The AIM therefore does
not seem particularly able to attract IPOs of tetbgy-based companies. Charlesworth (2000)
showed that, by the end of 1999, more than 80%ASMEAQ companies belonged to technology-
based sectors, such as software (17.8%), electrdili6.1%), IT (16.1%), biotech and medical
equipment (14.3%), telecommunications (10.9%), sypecialized equipment (8.9%). On the Nuovo
Mercato, ICT and telecommunication companies he#l lion’s share. Petrella (2001) shows how
telecommunications had the highest emission sharer (40%). Media-culture-advertising, biotech
and IT also had relevant shares. On the other R&D, indicators contradict this picture. As Bottazz
and Da Rin (2002) report, the median R&D intensigs a bare 1%, whereas the median R&D labour
share was extremely low. Another surprising faéhview of the supposedly innovative nature of
listing companies - is the rather negligible valoésnedian intangible assets. The picture was aimil
for the French market. Companies on the Nouvealciawere quite heterogeneous with regards to
their propensity to innovation: the share of infhfey assets out of total assets was 2.8%, against
20.8% for tangible assets. The percentage of tangibset is largely superior to the percentage of
intangible asset also for companies on the Gernemn market, despite the presence of several
companies involved in the software and IT secfbhés evidence could be explained with the fact that
TBSFs are financially constrained and lack resautcecarry out formally intangible investments
(Poutzouris et al. 2000).

The available information on the age structure t¥1Anembers suggests a strongly skewed
pattern in favour of younger business, resultimgnfa dynamics over the history of the market which
seems to have increased the share of young conspdpéta on early times (Clatworthy and Peel
1997, Table 4, September 1997) suggest an apprttimbell-shaped age distribution, with older
firms even being over-represented: 4.4% of firms whage less than 2 years, 28.5% less than 5
years, 22.5% older than 20 years, and there waarkable 10.6% of firms older than 50 years. Ellul
and Pagano (2006) analyzed AIM IPOs held betwebnl®98 and December 2000, and showed that
the age of AIM companies at IPO was less than oaktp 1 year in 30% of the cases, whereas the
share of companies older than 10 years was 14.8%r. tine, the balance seems to have shifted even
more towards younger firms: as of January 2005ua#86% of the listed companies were aged less
than 2 years, and the share of companies olderlibamars was negligible. Notably, the comparison
with the age structure of companies quoted on BE main market (MM) reveals a strong negative
correlation across age classes: AIM members araverage younger than their main market peers.
This was true also of the Neuer Markt: the average at IPO between 1997 and 2000 was of 7.7
years, versus 49 years on the main market. A simééue (8.9 years) was found for the Nouveau

Marché (Goergen et al. 2002). The median age ablPtbe Nuovo Mercato was about 13 years.

4.2.2. Long-run abnormal returns and growth rates
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Bottazzi and Da Rin (2002), Goergen et al. (2002) &iudici and Roosenboom (2004b) have
performed comprehensive analyses of the long-teenfopnance of IPOs on the “new” markets,
measured by the sum of the abnormal returns ovengtime horizon. On average, companies that
went public on NMs exhibited very low returns andny of them lost nearly all their value in the long
term. The figures reported by Goergen et al. (2@B&)revealing: the underperformance over the first
two years was 20% for firms listed on the Nouveaardiié, and up to 60% for the German and Italian
NMs. For comparison, the underperformance on the markets ranges between 10% (Chahine 2004
on France) and 12% (Ljungqvist 1997 on Germanyhefirst three years. However, the sign of the
abnormal returns switches to positive once the anhph the burst of the New Economy bubble is
removed. The divergence of opinion hypothesis @ill977) might be relevant here: investors at IPO
are overoptimistic and they set market prices allbgdundamental value, but later on prices decline
gradually as more pessimistic investors enter tharket. Evidence on the TBSFs sales and
employment growth has been reported for venturé&dzhcompanies quoted on European NMs (cf.
Section 3.2). These represent only a subset oBdubBSFs, yet a rather large one - about half ®f th
NM companies according to Bottazzi and Da Rin (200®ne can thus conjecture that the mixed

evidence on growth performances is true also forventure-backed TBSFs.
4.2.3. Some critical remarks

However useful, implications from the above perfante assessments have to be drawn with care. A
100% share of young, small and high-tech listedpaomes might appear desirable, yet the amount of
risk in a NM including only TBSFs might be so higls, to discourage investments. The reason is that
high-tech start-ups are characterized by natutalijh failure rates, even higher than other young
SMEs, as their business projects are extremelylniftbe market degree of risk is high enough,reve
the very viability of the market can be at stakbisTsuggests that the quotation of a fair share of
‘traditional’ companies could bring liquidity toetNM and dilute an otherwise overly high amount of
risk. This seems to be the case of AIM. Furthere#l-performing NM is also one which allows the
birth of high-tech companies established by (pdgsitgh-skilled) entrepreneurs who are at the same
time credit-rationed, but not wealthy enough ty @ own funds alone. Inspecting the age, size and
sector distributions of listed companies is notwgioto assess this. Finally, surprisingly few dre t
papers dealing with informational efficiency. Badmd Reitz (2004) and Pierdzioch and Schertler
(2007) are perhaps the only works on this issugh Bad that NM stock prices are predictable, but
none of them is conclusive about efficiency. Pierdza and Schertler (2007) note that the market
might be predictable because collecting reliablermation on TBSFs is very costly, thereby
preventing the exploitation of arbitrage opportiesit Paying more attention to efficiency might also
allow a better evaluation of the results on longateabnormal returns, reviewed in the previous
subsection: these are most likely biased, as timplsea include the Internet bubble.
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4.3 What lies behind the failures?

The debate on why stock markets for TBSFs collapsstill open (Board and Wells 2006). Candidate
explanations have to do with informational, regatatand technological imperfections. First, the poo
performance of the NMs might have been the outcofma ‘second-level’ competitive process,
namely competition among markets. The European etaflor high-tech firms opened roughly at the
same time, in response to the threat posed by h®DBQ. The ensuing competition among
exchanges diluted the amount of liquidity availaioleeach of them. Moreover, downside competition
among exchanges led the market authorities to altowquotation of firms that were perhaps too
young to go public or simply unfit for long-termrsival (see Revest 2008 for France). There is some
evidence that, during the Internet bubble, whenréseilts of the Neuer Markt were far better than
those of the French New Market, the French autieerdecided to admit unreliable firms characterised
by unviable projects, unskilled managers, or defitipotential demand. Similar problems were

undergone by the German and Italian NMs.

Second, it has been argued that “new” markets weoely diversified. This might be true of
markets such as the EASDAQ, which listed firms framery narrow range of economic activities, a
feature which did anything but help the market vec@fter the bubble crash (see Mendoza 2007 for a
shared view). Still, “new” markets in France, Gemyaand Italy, which had a much weaker
technology focus, collapsed too, suggesting thaerdification is a necessary but not sufficient

condition for success.

Third, the adequacy of the market architecture @betation system, the role of market
makers) has been questioned, e.g. in the case dfdhveau Marché. Many French ITMs expressed a
negative opinion about the double quotation sysiarthe Nouveau Marché comprising both an order-
driven market and market making (Revest 2001, |8).18n investigation by Ernst & Young in
collaboration with the ANVAR and the SNM revealedemative appraisal of market making from the
28 French NM-quoted firms. These firms complairteat {TM acted too prudently and they regretted
the lack of real market making. The limits of threlich market making system have been emphasized
during periods of high volatility. During these jmets, ITM did not post prices and consequently
could not buy or sell anything: “Because of thekla€ punishment, nothing was done to improve the
ITM’s respecting of obligations” (Perwald 2002,270).

Finally, if the POH is due to credit rationing aimfiormational asymmetries, the firms which
manage to go public and collect funds on the stoakket do not necessarily belong to the ‘top-flight
That is, some of the best projects might have bbagoned out. Moreover, as the trade sale is the
prevailing exit strategy for venture capital invastts, some of the best VC-backed companies might
be acquired by larger business out of the stoclkebtalhe average ‘quality’ of the companies which
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go public on NMs is thus lower than it would bewjterfect information and perfect markets. If the
negative impact of credit rationing is deep enoudhls might prove unviable even if the market

architecture is properly designed and even ifigteng is adequately diversified.
5. Public financial support to TBSFs

The empirical literature on the financial structofeTBSFs is not yet conclusive about the weight of
public funds. As a matter of fact, while public popt can be provided directly — e.g. through gramts
via public venture capital - part of the publicdircial support does not actually show up in thetabp
structure: for instance, the State can give cobétehereby allowing some illiquid companies to
obtain bank credit. Hence, any available measutheothare of public funds in the capital struciare

likely to underestimate the incidence of public mpn

The debate is still open about whether the Stateldrsupport TBSFs at all. If the POH and
the related funding gaps are a market failure stit'gn public policies are expected to improve the
social welfare by achieving a more efficient alltbma of resources. Yet, a careful reading of the
stylized facts on industrial dynamics suggests twatviding finance to firms characterized by
extremely high failure rates might result in a wast public money (Holtz-Eaking 2000; Santarelli
and Vivarelli 2002). Moreover, if the State beconseplayer in the venture capital industry, the
guality of incentives for private investments caorsen: public VC might crowd out private VC
investments, and as an outcome, the overall cakavaifable funds may shrink. While empirical
testing of the former hypothesis is challengingit asquires counterfactuals, the works to be neeit
here tend to reject the crowding-out hypothesis anderline the beneficial impact of public VC

programmes.

Supposing that public support to TBSFs is potdgtiadeful and not wasteful, the question is:
how to make it effective? The discussion in theréiture mainly revolves around whether TBSFs and
‘non-hi-tech’ SMEs should compete over the samel pdaesources, and whether public bodies
should discriminate among grant applications ongtleeinds of a preliminary quality assessment. The
evidence suggests that customized and discretidmarynon-automatic) support measures are best
performing. In what follows, we shall deal with th@ain national and regional policy measures to
support TBSFs, and we shall therefore focus on thenEuropean countries have tried to stimulate the

creation and the development of the VC industry.
5.1 Supporting TBSFs and the role of regions

An increasing stream of works deals with the rdiénstitutions and public policies to support the

creation and growth of innovative ventures (May@®02 Lerner 2002). In recent years, public

programs have played an increasingly active roldirancing hi-tech small firms. The European
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governments have been trying to design supportnsebesimilar to Small Business Innovation
Research Program which has prompted new firm foomah US high-tech sectors (Lerner 1996,
Megginson 2004). The actions taken and their tiniage partly reflected the underlying institutional

differences.

In France, several public measures to support anmv since the early Nineties have been
directed towards the needs of young innovative dirf@arpentier et al. 2007b). One of the most
important laws in this field was the Law on Reshaand Innovation of July 12, 1999, that promotes
the transfer of knowledge towards companies andctbation of new innovating companies. More
recently, the emergence of a legal status for ¥euhg Innovative Firm” (Jeune Entreprise Innovante,
JEI) and the research tax credit (Finance Act 20@4p generated some positive efféticcording
to France Biotech (2006), 1600 firms have adoptad statute. Among them, 74% of biotech
companies have opted for the status of JEI. Oneritapt characteristics of the TBSFs public support
in France during the Nineties was the “drastic o#idn” of large-scale public programs, that
accompanied by a reorientation of the public policyinnovation (Mustar and Larédo 2002). The
choice of French authorities was clearly to replacge-scale programs supporting innovation (in the
civil sector) with a large array of specific graatsd numerous forms of intermediation. In addition,
the beginning of the Eighties saw the emergena®of public actors as the regions (Decentralisation

Act, 1982) and the European Commission (Framewoogamme, 1984).

During the Nineties, the German government alstituted a series of new technology policy
actions designed to help the development of smalepreneurial technology firms. These news
policies promoted ‘institutional adaptiveness’ byoypding new opportunities for firms (Casper,
2000). They rely increasingly on regional competitand on the role of networks. Biotechnology was
the first high-tech sector targeted by these nelicips. The BIOREGIO competition (1995) awarded
monetary prizes to the regions offering the begioreal commercialization networks (Casper 2000,
Dohse 2000, Lehrer and Asakawa 2004). Two mairoreasxplain the use of a “regional tool”. First,
the federal financial resources were limited. Sd¢cdhe regional investment was very powerful
knowing the tradition of the federalist Germany wehéanders control the universities and partial
funding of many research centers (Lehrer and Asak&004, Zechendorf 2006). So, the aim of
BIOREGIO was to create biotechnology clusters, ablgansform academic knowledge to products
or services, as the Silicon Valley has done itI@F. Investment into the German Biotech industry
increased from DM 75 million in 1996 to DM 165 ot in 1997 and approximately DM 425 million
in 1998 (Ernst & Young, 1998). Appreciating theules of BIOREGIO, the ministry has generalized

ZTo be legally recognized as a young innovative fithe firm must be less than 8 years old and sgend
minimum amount for research. Under such condititms,firm will pay less taxes during the early yeaf its
life.
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this tool of contest to other technology sectorghswas multimedia or nanotechnology. The
BIOREGIO contest served as a model for furtherrietgonal competition designed to promote start-
ups (Wilson and Souitaris, 2002).

In ltaly, public agencies have been created at llmthnational and the regional level. For
instance, Sviluppo Italia (Sl), a public agency,nages a system of closed-end regional investment
funds Eondi regionali di investimenjowvhich operate at the regional level. Their geatd provide
support to SMEs in the seed, start-up and earlytrestages. Sl has promoted a special Italian
regional fund, calledfondo Early Stagetargeting SMEs based in Tuscany at the seed tandup
stages. The results of the existing studies oretfeetiveness of public policies in Italy are mixed
number of research papers have focused on thdstiethe Law 488/92. This law sets out procedures
for the provision of subsidies, aimed to promotevgie R&D investment by SMEs in the less
developed areas of Italy. Altobelli et al. (200@)vh stressed that the 488 Law has enhanced the
growth of local industrial clusters, yet other aarthhave criticized this tool on the grounds opit®r
ability to award funds to high-quality projects,rfils vague objectives vis-a-vis industrial policy
(Potestio 2004), and for its lack of specializedu® on SMEs (Altobelli et al. 2006). Italy has neve
had — and still does not have — any scheme tafgstelusively upon TBSFs. All of the support
measures are typically available also to othergygfeenterprises (Colombo and Grilli, 2006). Overal
the literature sheds light on the need for morecifipeand customized programs (Colombo,
Giannangeli and Grilli 2007).

The UK government has adopted specialized measusgsir innovation through grants, such
as the SMART Award and, more recently, the Rese&rBlevelopment Grant. Those awards concern
both product and process innovation, at all stagiedevelopment of the innovative process. The
Science Enterprise Challenge attempts to fill tapsgwhich frequently borrowers have in terms of
financial expertise. Such a programme, active sit@89, involves a network of universities and
promotes the creation of tight links between thsitess and the research communities (see also
Dimov and Murray 2001; Smallbone, Baldock and Basg2002). Public venture capital initiatives
are represented by the Regional Venture Capitadl§;umhich since 2001 provide risk capital to SMEs
with growth potential (Dimov and Murray 2001). Othmeasures, such as the Small Firms Loan
Guarantee Scheme (SFLG), are more directly targetesercoming market failures which cause hi-
tech small firms to be credit rationed. Less clsathe UK government policy as regards fiscal
incentives to TBSFs. It is commonly held that takefs could greatly help mitigating the adverse
impact of the “finance gap” on SFEs (Bolton 1971at¥dn 1990), and fortiori on TBSFs. The few
studies on this issue tend to shed a negative ¢ightK fiscal policies (Poutziouris et al., 19990D).
According to the authors, the UK fiscal system egressive, and that small and young firms in
technology-based manufacturing and service a@#/ttiear a heavier tax burden.
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5.2 Public venture capital initiatives

Despite the origins of the much celebrated US wventapital can be traced back to a private
initiative,? the involvement of public agencies in the ventoagital business has been strong and
helpful for the subsequent development of the itrglus through the Small Business Investment
Companies (SBICs) which operated in the Sixties 8edlenties, the Small Business Investment
Research (SBIR) Programme since 1982, and sevibe initiatives taken by numerous Departments
of the Federal Government, as well as at the $tat (see Lerner 1996 for a ligf)In importing the

American model of innovation finance, the Europgmvernments and the European Commission

have strongly intervened in the venture capital@etoo.

The innovation policies pursued by the French govent have been crucial in the emergence
and growth of the French venture capital indusBgt{ini 1999). At the end of the Eighties, efforts
toward venture capital have resulted in the creatid‘specialized legal vehicles" to manage thed&in
provided by the institutional investd?s.Those new legal forms enabled greater visibilityd a
transparency for the benefit of investors and firtieanwhile, at the end of the Eighties, fiscal
incentives have been designed with the aim to eageuinvestments in risky companies. Beside the
indirect incentives measures, VC was supporteditgel French public organizations as CDC (“Caisse
des Depdts et Consignatioff’)and OSEO-ANVAR? The goal of the government was not only to
finance directly innovative firms but also to stileie private investments, through a leverage etiact
guantity. The role played by certification programs public financing companies in stimulating
investments has been already emphasized (Lern&).280the end of the Eighties, a leverage effect
has been observed in France - with a multiplieeatfbf 2 for the Agency for the Valorisation of
Research (ANVAR) (Dubocage and Rivaud-Danset, 2003)

The role of the State in supporting the developneéntenture capital in Germany has also
been strong, especially in the Ninetidfie importance of government sponsored guarantéecan
investment mechanisms is one of the main charatiteyiof the German VC (Dubocage and Rivaud-
Danset, 2003)The German government had funded substantial pregyta inject venture capital into
the NTBF's (Wupperfeld, 1997, Lehrer, 2000). Twocmanisms to promote venture capital have been

implemented in the Nineties through the programmé B capital investment for young technological

22 Namely American Research and Development, fouimié846 (Gompers and Lerner 2001).

% Lerner (1996) reports that the SBICs poured $®hiinto the sector of young firms between 1958 4869,

a sum equal to about three times the total privateure capital investments in the same periohfAsptember

2004, SBA’s (Small Business Administration) totadaincial exposure in the SBIC programs for coh@&94

through 2004 was $ 11,25 billion for the participgtsecurities and $ 2,84 billion for debenture A&SB004).

% The SCR(Sociétés de Capital RisqueSocieties of Venture Capital- in 1985, #8&PR (Fonds Commun de

Placement a Risqllee Common Investment Funds at Risk - in 1983, #mel FCPI Fonds Communs de

Placement dans I'lnnovatign Investment Funds in Innovation - in 1997.

% For instance, “CDC Entreprise” is the major ingtiinal investor for French technological ventuagital.

% ANVAR (“Agence Nationale de Valorisation de la Recche”) is the national agency for promoting resiea
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firms (Champenois 2006). The first was implemented kg phblic bankTBG, the Technologie-
BeteiligungsgesellschafThe TBG co-finances technology-intensive firfisThe second phase of the
program BTU consists of a system of refinancinfuofls invested up to 75% by another public bank,
the KFW, Kredit Fir Wiederaufbau -erganization credit for reconstruction. The KFW eoff
refinancing for VC funds at very attractive conaits. In addition, in 1997, the ministry of the
economy put in place a new mechanism called FUTOWRhis case, public funds are awarded a
grant to cover a very large share of the expens#seocompany especially in the seed and creation
phase. Generally, actors of the German VC belighiatithese programs played an important role in
jump-starting the German VC market (Fiedler andrdah, 2002). Yet, after the burst of the Internet
bubble, the rules have been tightened and capflalhas displayed lower capacities for financing

innovation (Champenois, 2006).

As to ltaly, the most salient fact relates to ttractural transformation of the Italian financial
system, which used to be based on a tight separbhgtween banking and industry until the mid-
Nineties. This separation prevented opportuniteesttie development of private equity. In 1993, the
Nuova Legge Bancaria (New Bank Law) allowed forigginvestments by banks and other credit
institutions. In addition, a law on closed-end fsndegge n.344/1993) was passed, and further
legislation followed after 1997 (see also Tanta2@01). Despite these reforms, however, and the
Italian financial system seems to still be very maependent on banking (Calcagnini, Scalera and
Zazzaro 2005). Public support to TBSFs is also igex by the Italian Business Angel Network
(IBAN), established in 1999, which includes 8 Busis Angel Networks, located all over Italy (BAN
Brescia, BAN Bologna, BAN Toscana Sud, BAN UmbrBAN Lazio, BAN Sardegna, BAN
Caserta/Campania, BAN Puglia). The capital shaf¢sese BANs are typically held by the Regions,

by regional development agencies and by privaté&dan

As compared to the other European countries, tlittssiBigovernment has been a late-mover
with regards to the adoption of policy actions upgort of the venture capital industry (Dubocage an
Rivaud-Danset 2004). During the Nineties, one callderve a lack of dynamism in high tech-
oriented VC. Venture capitalists neglected the msale complementarity of technological and
financial expertise in managing venture capitaljgnts and revealed a strict preference for low-risk
projects. At the same time, UK policy-makers blinttusted the market’s ability to achieve a soyiall
optimal allocation of investment resouré@®espite the significant delay in taking effectaetions,
in the last decade the UK has made significantssteyward overcoming the main financial hurdles to

hi-tech start-up creation. Some of the major e$ftmt the UK government have been targeted directly

2" The principle of supplementing operates as foltoiws every Euro invested in an innovative firm jjvate
investors, theTBG brings an additional euro to a maximum of oneiamlland half euros. Between 1974 and
2002,TBGhas allocated a total of 372.8 million Euros asisepital.
% See Oakey (1995) for a consistent assessmeng @issive role of UK policy-makers.
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at the venture capital industry. For instance,\eature Capital Trust schefichas been established
back in 1995 to encourage, via tax reliefs, thenftiron of venture capital funds and their collectad
investment fund®> A shared consensus emerges on public ventureatapithe UK, holding that
public bodies have not been able to seed the wepapital industry - they have been followers, eath
than leaders, along the industry’s developmeneédtayy; and that, however, they have by and large
been successful in overcoming the market failuaad,have even contributed to galvanize the industry
by encouraging private investments via their dedtfon role (Jeng and Wells 2000, Leleux and
Surlemont 2003, Mayer, Schoors and Yafeh 2005).

6. Conclusion

The foregoing survey has offered a bird’s eye vigwthe status of both private and public sources of
financial support to technology-based small firmsBEuropean countries. We have learned a few
lessons on the comparison among European couatréksn the relative performance of Europe vis-a-
vis the United States.

The single, most robust piece of evidence on THB8&nte is that the main determinants of
funding gaps are invariant across European cosntes a matter of fact, the most radically
innovative projects are overlooked not just by lsmihich lack technological competencies; but also
by venture capitalists, which tend to be short-oniented, as revealed by the empirical tests of the
exploitation hypothesis; and by specialized stockrkets, which are not liquid and transparent
enough. Venture capitalists themselves have kgpifiant amounts of liquidity and information out
of IPO markets, as they have mainly opted for trsales even in a market-oriented country such as
the UK. One is led to conclude that when it come®xplain the cross-country differentials in the
birth of new TBSFs and in their growth performanaeeisether a country’s financial system is close to
the bank-based or to the market-based prototypesenwavery little. Much more decisive for
understanding TBSF finance is the extent of infdromal gaps and how they have been dealt with by
public agencies. In a market-based system sucheadJiK, one would expect a competition-driven
process of resource allocation among investmenvrdgppities. The UK is however the country where
greater attention has been paid to high-tech fiojmwgolicy-makers, albeit with a significant delay.
Public venture capital funds in the UK have playagortant certification and signalling functionsdan

have mainly targeted small, credit-rationed higthteompanies.

Going through the evidence on private- and puldicity, one can easily realize that the

comparison between Europe and the United States ignfair comparison. First, it took about 40

29 Seewww.hmrc.gov.ukfor further information on eligibility criteria.
%0 Further tax exemptions, more specifically targeaednvestments in high-risk projects, are providgdthe
Enterprise Investment Scheme that includes an irdamrelief and a deferral relief for capital gtames.
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years for American venture capital to really takk-othe data in Gompers and Lerner (2001) are
revealing (cf. Fig. 1 of their paper). Although Bpe clearly lags behind in venture capital
commitments, such a delay might not be pathologiEatopean venture capital might just need more
time — after all, the history of European ventuapital is shorter. One may argue that, as followers
European countries should have exploited the Araeexperience and climbed the learning curve
faster. Yet, if the evolution of financial systemsconstrained by path dependencies, as incregsingl
suggested in the literature (Bianco, Gerali and 9des 1997, Holzl 2003, Vitols 2004), different
countries have little to learn from each othergenences. Second, Europe is politically fragmented
unlike the United States, and the national stodharges have spawned a large number of competing
stock markets for high-tech companies, unlike th@SRAQ which is leader. Comparing the
NASDAQ with any of the European NMs sounds like paning a monopolist and a competitive firm:
not surprisingly, the latter is smaller. The Eurmpé&ommission’s attempt to set up a pan-European
high-tech market and the on-going processes ok stuarket integration in Europe (e.g. Euronext)
suggest that the benefits from concentration in‘tharket of financial markets’ are clear to both

policy-makers and stock exchanges.

The European experience with TBSFs finance makekeatr that institutional forms adopted
in one country need not prove successful acrosdeb®r Seduced by the NASDAQ mythology, the
European Union and the stock exchanges in conih&nirope have set up high-tech markets based
on the NASDAQ principle and have deliberately cimoget to treasure their own (albeit unsuccessful)
experience with feeder markets. More generally, ti@n-bank financial intermediaries and
institutional investors have become more infludntigEurope since the Nineties, at both the nationa
and supranational policy-making levels (Schmidt daydell 2004, Capolupo and Celi 2004, Posner
2004). Will the drive towards market-based systpnove decisive for TBSF support? As a matter of
fact, whether venture capital and high-tech stoekkets are growth-enhancing is still under debate.
The firm-level evidence reviewed here is not cosiele on this issue, and the cross-country
econometric evidence reveals that bank-based amketdzased systems tend to grow at the same
average pace (see Levine 1997). Rather, basedeomgtitutional complementarity concept (Aoki
2001) we conjecture that future attempts at setipgnarket-based support for high-tech SMEs are
doomed to fail, unless they are conceived as galraader (and painful) reforms involving also
sectors outside of the financial system. Instrudetd enhancing the liquidity of high-tech stock
markets are policies that redistribute wealth tadedolds with high propensities to hold equity.sThi
however will require radical change in the educatand welfare systems (Vitols 2004), in the
organization of research activities (Antonelli 2D08 fiscal policies, and in labour market regidas

towards greater flexibility of the workforce (DarRet al. 2006). All these reforms entail large abci
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costs — let alone the sheer losses from exposiizgs to the extreme risks of international firefic

Future research on innovation finance may pay ratiention to these issues.
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ANNEX

Figure 1: Venture capital investment amounts in Europe* ianthe USA : 1996-2006 (€
millions). Sources: AlFI, AFIC, BVCA, EVCA, NVCA**
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* “Total Europe” includes France, Germany, ltalyh@n available) and UK.

**For the American data, it has been usedetkghange rate quoted on October 30, 2008.

Figure 2: Venture capital investment amounts in European tt@msn 1996-2006 (€ millions).
Sources: AlFI, AFIC, BVCA, EVCA
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Figure 3: UK venture capital investment amounts by stage648®06 (€ millions). Source: BVCA.
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Table 1. Sector distribution of UK venture capital investrtse(?6). Source: EVCA Yearbook: 1995-

2007

Sectors 2000 2001 2002 2003 2004 2005 2006
Communications 10.03 14.01 7.75 16.34 14.84 18.22 18.70
Computer related 10.90 12.76 3.82 5.31 5.40 5.92 10.10
Other electronics related 2.36 1.94 2.00 2.11 1.08 0.79 0.40
Biotechnology 0.66 1.18 1.50 1.87 0.90 0.73 0.50
Medical / Health related 14.46 8.63 9.60 4.39 5.61 5.57 8.40
Energy 0.96 2.47 0.70 1.40 2.17 2.07 3.00
Consumer related 25.79 23.08 30.80 26.26 25.78 31.11 16.30
Industrial products and services 9.49 0.20 6.17 2.63 3.03 5.13 7.80
Chemicals and materials 1.01 1.28 1.10 1.02 2.84 0.20 1.40
Industrial automation 2.94 1.02 0.09 0.80 0.16 2.55 1.00
Other manufacturing 9.28 2.95 9.78 9.94 10.39 9.50 5.50
Transportation 1.47 5.93 5.52 6.77 1.35 2.22 3.90
Financial services 1.47 3.70 5.95 2.93 5.56 5.74 3.70
Other services 4.55 6.50 9.34 9.41 12.24 3.53 9.40
Agricolture 0.00 0.18 0.02 0.00 0.08 0.23 0.00
Construction 2.20 7.16 0.94 0.93 1.12 0.70 0.80
Other 2.43 7.01 4.93 7.89 7.45 5.81 9.10
TOTAL 100.00| 100.00| 100.00| 100.00| 100.00| 100.00( 100.00
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Figure 4: German venture capital investment amounts by ste@f#6-2006 (€ millions). Source:

EVCA.
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Figure 5: French venture capital investment amounts by stE@@6-2006 (€ millions). Source: AFIC.

France
2000
1500 -
1000 A \.—__.___.\-/./J
500 1 H/./ \\’\o/’/"‘
0
o QA O O O & & & X » L
D° O D7 O Q Q” O Q7 O NN
ISR S T S S S S S S
—e—seed/start-up —=— expansion

Figure 6: Italian venture capital investment amounts by std§86-2006 (€ millions). Source: AlFI.
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Table 2: Sector distribution of German VC investments (Y9ui8e: EVCA yearbook 1995-2007

Sectors 2000 2001 2002 2003 2004 2005 2006
Communications 11.80 8.22 6.46 11.17 3.01 13.37 3.10
Computer related 22.52 15.00 10.09 4.65 2.82 5.14 3.44
Other electronics related 2.59 1.36 1.18 2.52 3.17 4.40 3.34
Biotechnology 10.61 11.22 8.61 4.28 4.00 3.62 1.79
Medical / Health related 5.16 5.39 5.80 3.65 19.77 8.76 3.95
Energy 0.29 1.16 0.60 0.54 1.33 2.65 0.56
Consumer related 13.97 14.48 7.59 10.37 19.17 17.03 6.40
Industrial products and services | 7.36 14.25 25.07 10.74 10.57 10.80 16.71
Chemicals and materials 1.45 15.32 17.04 6.49 1.83 3.09 22.12
Industrial automation 4.53 1.20 1.66 3.71 2.65 9.19 1.73
Other manufacturing 0.75 1.04 2.51 2.35 1.99 4.57 5.66
Transportation 0.24 0.63 0.20 5.63 0.26 2.27 0.27
Financial services 5.15 3.23 0.56 0.09 0.34 0.19 1.76
Other services 7.19 2.62 3.07 29.53 17.92 10.87 23.84
Agricolture 0.15 0.07 0.12 0.03 0.01 0.02 0.08
Construction 1.20 1.71 2.28 0.34 0.62 1.33 2.78
Other 5.02 3.11 7.15 3.92 10.56 2.69 2.47
TOTAL 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Table 3: Sector distribution of French venture capital inmeents (%). Source EVCA yearbook 1995-
2007

Sectors 2000| 2001| 2002( 2003| 2004| 2005| 2006
Communications 17.79( 13.80| 13.83| 13.72| 14.79| 13.92 4.49
Computer related 13.95 8.67 5.26 7.03 7.19 4.04 3.79
Other electronics related 12.37 5.01 0.61 2.51 1.03 1.88 2.68
Biotechnology 3.09 2.27 2.10 2.49 2.74 2.81 1.65
Medical / Health related 2.65 6.25 4.98 9.50 4.46 5.18 7.42
Energy 0.14 4.06 0.10 0.07 0.48 2.39 0.72
Consumer related 17.09| 18.27| 15.73| 10.19| 28.14( 16.09| 12.73
Industrial products and

services 12.93]| 18.01| 36.17 6.89 3.82( 20.12] 13.07
Chemicals and materials 0.76 4.52 0.52 3.86 1.97 4.31 5.97
Industrial automation 0.62 0.68 0.47 5.44 0.27 0.31 2.09
Other manufacturing 3.21 5.03 1.95 3.56 2.24 1.18 1.35
Transportation 0.82 0.96 0.39 6.50 4.46 1.65 0.42
Financial services 0.50 0.66 1.80 1.45 1.50 1.97 3.18
Other services 7.40 4.72| 11.47 6.54 21.54| 12.92| 32.36
Agriculture 0.22 1.56 2.55 0.25 2.04 1.12 0.47
Construction 3.23 3.92 2.06( 11.15 1.62 5.68 5.95
Other 3.22 1.59 0.00 8.85 1.72 4.42 1.67
TOTAL 100.00(100.00|100.00|100.00{100.00|100.00(100.00

Table 4: Sector distribution if Italian venture capital istments (%). Source EVCA yearbook 1995-
2007

Sectors 2000 2001 2002 2003 2004 2005 2006
Communications 21.89 38.00 6.81 38.23 12.62 13.70 10.28
Computer related 6.28 6.03 2.53 0.59 0.78 3.13 1.20
Other electronics related 0.21 0.81 0.83 0.68 0.86 1.65 0.48
Biotechnology 0.55 0.27 0.13 0.43 0.04 0.26 0.11
Medical / Health related 2.24 0.62 1.31 3.11 2.75 2.15 7.27
Energy 2.06 8.88 2.18 0.10 0.13 2.13 0.69
Consumer related 19.22 8.34 28.54 12.21 23.78 41.63 25.15
Industrial products and services | 4.25 491 8.30 19.90 14.87 17.75 28.49
Chemicals and materials 1.32 3.33 4.75 2.14 7.30 0.59 0.24
Industrial automation 0.22 4.34 2.04 0.43 0.03 0.58 2.21
Other manufacturing 26.83 11.42 14.53 16.92 15.29 4.63 5.58
Transportation 1.81 0.20 0.04 1.27 14.75 2.21 2.90
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Financial services 2.38 6.22 7.83 0.12 0.10 0.17 4.33
Other services 4.18 3.98 0.56 0.16 1.33 6.89 5.82
Agriculture 0.22 0.08 0.00 0.00 0.00 0.00 0.00
Construction 0.81 0.94 5.34 0.24 0.80 0.19 2.06
Other 5.54 1.63 14.29 3.47 4.58 2.32 3.19
TOTAL 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
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Table 5. Historical evolution of high-tech stock marketssarope and the US, 1995-2006. Sources:

AIM Market Statistics, Euronext Statistics, Burglamfd Hunger (2004), Borsa Italiana, World
Federation of Exchanges.

AIM Nouveau Neuer Markt | Nuovo Mercato NASDAQ
Marché
Years | n.c. cap.( n.c. cap.(€Em)| n.c. cap.(€n.c. cap. (€ n.c. cap.($m)
m) m) m)
1995 | 121 23824 - - - - - - an na.
1996 252 5298.5 18 765 - - - - 5556
1511824.4
1997 308 5655.1 38 1504 17 n.a. - - 5487
1737509.7
1998 312  4437.9 81 4201 64 26 - - 5068
2243734.0
1999 347 13468.5 111 15226 201 111i{28 6 6981 4829
5204620.4
2000 | 524 14935.2 118 24274 339 120[9940 22166 4734
3597085.9
2001 629 11607.2 164 15011 327 9319 45 12489 4063
2739674.7
2002 704 10252.38 153 6813 264 3@9, 45 6438 3649
1994494.0
2003 754 18358.5 137 7904 - - 43 8265 3294
2844192.6
2004 | 1021 31753.4 128 6197 - - 40 6674 3229
3532912.0
2005 | 1399 56618.5 - - - 38 9120 3164
3603984.9
2006 | 1634 94364.Q - - - - - 3133
3865003.6

Notes: n.c. = number of companies; cap. = capétitin; €m = million Euros; £m = million pounds;
$m = million US dollars. Data on NASDAQ capitalimat exclude investment funds, rights, warrants,
convertibles, foreign companies and include comrand preferred shares, shares without voting
rights, otherwise stated.
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