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Abstract

Must policymakers seeking to replicate the sucoésSilicon Valley's venture
capital market first replicate other US instituspisuch as deep and liquid stock
markets? Or can legal reforms alone make a sigmficifference? In this
paper, we compare the economic and legal determsinainventure capital
investment, fundraising and exits. We introduceresg-sectional and time
series empirical analysis across 15 countries @&gears of data spanning an
entire business cycle. We show that the legal enument matters as much as
the strength of stock markets; that government narognes more often hinder
than help the development of private equity, arad thmperate bankruptcy laws
stimulate entrepreneurial demand for venture chpf@ur results provide
generalizable lessons for legal reform.
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1. Introduction

An important question for the industrial policymekearound the world is:
‘how do we replicate the success phenomenon ofcddili Valley's
entrepreneurialism and venture capital finante®hilst Silicon Valley's
success is surely a multi-faceted story, one keiystdynamism appears to be
the use of venture capital, a form of financialemediation that seems
particularly well-matched to the development ofawative, high-tech products.
Understanding the way in which venture capital apees, and the economic,
institutional and legal factors that help it toutesh, is therefore an important
guestion for research.

The structure of venture capital investment hasrenent years received
considerable attenticnSeveral studies have shown that levels of verdapéal
investment in the US are responsive to changesrange of legal and fiscal
variables, including pension fund regulation, taxes! subsidies.However,
less work has been done on investigating its deétamts across countries. The
principal proposition established in the literatuie that venture capital
flourishes in countries with deep and liquid staolarkets (Gompers, 1998;
Gompers and Lerner, 1998, 1999, 2001; Black ando@jl 1998; Jeng and
Wells, 2000; Lerner, 1999, 2002a). This would séemmply that policymakers
seeking to develop venture capital markets mightblest to focus upon
developing national stock markets, rather than seetimulate venture capital
directly. A subsidiary proposition established he tliterature reinforces this:
that direct subsidies, or government-controlledtwen capital funds, intended
to ‘seed’ private equity industries, have in margasas been failures. This
implies that for policymakers who wish to promotenture capital in the
absence of stock markets, the engineering tasktadl arder (Lerner, 2002b;
Gilson, 2003).

In this paper, we build upon this prior work by saering howlaw matters for
venture capital finance. The paper begins by sumgethe existing literature
and formulating several hypotheses for the way mctv different aspects of
law might impact upon the supply of, and demand ¥enture capital finance.
We then test these hypotheses empirically, usinggehodology that identifies
the effect of legal variables whilst controllingr feconomic factors, and also
allows for comparisons of theelative importance of economic and legal
variables for the level of venture capital investime

We employ a cross-sectional and time series enapiaicalysis across an entire
business cycle—the years 1990 to 2002—of data driram 15 Western
European and North American countffe®ur dependent variables are drawn



from trade association data, compared relativeational GDP. Our primary
focus is on levels ofnvestmentby venture capital funds in entrepreneurial
firms. Using simultaneous equations methods, wendisish those independent
variables that affect theupplyof investment funds from venture capitalists to
entrepreneurial firms, those that affect tteamandfor equity finance by such
firms, and variables that affect both supply andnaed. In so doing we
distinguish between early stage, expansion stagek tatal private equity
investmenf, Whilst ‘early stage’ investment is most closelyated to new
business start-up and hence of most interest ioymahkers seeking to foster a
‘start-up’ culture, we study these different sestof investment both separately
and together in order to consider the robustnesthefresults to different
definitions of venture capital and private equik. cross-check our results, we
also analyse data fémndraisingby venture capitalists and private equity funds
from their end-investors, arexitsby such funds from their investee firms.

Like earlier studies (Gompers and Lerner, 1999gJand Wells, 2000), our
empirical results show that economic factors areoirtant determinants of
venture capital investment. As might be expectédcks market conditions,
particularly over the bubble period in 1999 and @0€ignificantly impacted
both the supply of and demand for venture caplidéé also show, again
consistently with expectations, that a nation’slswof entrepreneurial activity
(as represented by self-employment rates) and '‘idgmneration (patent
applications) are significant determinants of dedni@m venture capital finance.

This paper’s contribution, however, lies in thedimgs relating to the role of
legal variables. We consider first whether, in ahegal sense, the legal
environment does ‘matter’ for venture capital finenPrevious literature has
tended to employ ‘law and finance’ variables spedifby reference to
investment in public companies, rather than thdiqdar needs of venture
capitalists. For the first time, we employ an ina#gXegal and fiscal variables
that pertain specifically to factors considered amant by a leading trade
association, the European Venture Capital AssatiatiEVCA’). If law does
‘matter’, then we would expect favourable rankirags EVCA's index to be
correlated to higher levels of venture capital stwgent. Our empirical findings
show that the EVCA index of the ‘investor friendlss’ of country’s legal and
fiscal environments a significant determinant of the supply of ventaapital
investment to entrepreneurial firms, and also offfaising and exit activity by
venture capitalists.

Secondly, we revisit the question of the impactgolvernment investment

designed to ‘seed’ private venture capital finaiwilst it is possible that such
programs may be successful in their aim of ‘jumartstg’ venture capital
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markets, poorly-designed public programs may wasteernment funds, or,
worse still, compete with private funds for the samvestments thereby
‘crowding out’ the very investments they are segkim promote. In this paper,
we investigate the impact of publicly funded veetuwrapital programs on
aggregate levels of venture capital investmentfandraising. We find that the
introduction of significant publicly sponsored prams is actually associated
with areductionof the overall level of investment by venture talpand private
equity firms, even after accounting for the possihdogeneity of government
programs to low national levels of venture capitedivity.” We similarly find
that the presence of such programs has a negatpa&ct on overall levels of
fundraising by venture capitalists and private gqéunds, and also on total
value of exits by such funds from their investmeatggesting that government
programs have impeded overall industry profitapilih the 15 countries
studied. These findings are consistent with thewcling out’ hypothesis, and
suggest that the appropriate ‘engineering’ of gorent programs so as to
‘seed’ investment successfully may be an even nddffecult task than has
hitherto been imaginet.

Thirdly, we focus on the role of bankruptcy lawthieirto ignored in the venture
capital literature. It seems at first counterinugtthat bankruptcy law might
matter. Venture-backed companies have few or nadigssets. This implies
that their ‘bankruptcy’ will be a non-event, anchbe that the configuration of a
nation’s corporate bankruptcy law is unlikely to kmamuch difference to its
venture capitalists. Furthermore, as entreprenenjsy the benefit of limited
liability through incorporation, personal bankruptaw might also appear to be
irrelevant. We suggest that these common intuitiomsrlook the potential
Impact of personal bankruptcy law at a point indithat is very significant for
the formulation of the demand function: that i€ tpre-seed’ stagebeforean
entrepreneur obtains venture funding. Until thisnpoentrepreneurs will often
rely upon their personal funds and credit, theretgating a risk of personal
bankruptcy.

The ‘severity’ of the consequences of personal hgtky—most importantly
whether or not a ‘fresh start’ is available andsdf, after what time—might
therefore be expected to have an impact on demansehture capital. The
absence of a fresh start would not only deter matgentrepreneurs from
‘taking the leapex ante but will also prevent some inframarginal entrenas

for whom an earlier idea has ended in failure f@rer returning to a nation’s
talent pool. Our empirical results are consisteith whis hypothesis. We show
that countries with more ‘severe’ personal banlkoyplaws, measured by
reference to the number of years before a banknaitidual would obtain a



‘fresh start’ and controlling for countries in whigo fresh start is available,
have significantly lower demand for venture capatadl private equity.

In addition to showing the significance of the fgoeng legal variables whilst
controlling for economic factors, our results akltow us tocomparetheir
relative significance. A particularly striking rdsis therefore that the EVCA
index, a composite of various legal and fiscal ¢athrs, isas significant a
determinant of venture capital and private equiyestment as economic
factors such as stock market returns. This suggleatsmuch development of
venture capital markets may be achieved throughelputechnical legal
measures. More specifically, the finding impliespicymakers that the road
to establishing a Silicon Valley-like venture capitnarket outside the U.S. is
paved with favourable tax laws and legal structutest accommodate the
establishment of venture capital funds, temperat&iuptcy laws that provide
little or no time to discharge for entrepreneurs] at most only a very small
scope for direct government investment programs.

The rest of the paper is structured as follows.ti®&ec2 provides a brief
description of the structure of venture capitalafine, explains why it is of
interest to academics and policymakers, and revidiesature on its

determinants. We develop three hypotheses in se8ficelating respectively to
the general legal environment (as measured by WWeAEindex), the direct

investment of government funds, and the ‘severdly’personal bankruptcy
laws. Section 4 describes our dataset, and therieadpimethods are explained
in section 5. Section 6 sets out our results, aedti& 7 explains their
implications.

2. Venture capital and its deter minants

Venture capital is a subset of private equity itvent, distinguished by the
fact that funds are advanced to businesses thastareng up or at an early
stage in their development—that is, before a prodis been earned. Venture
capitalists are active investors, ameliorating agency problems between
themselves and their portfolio companies by devetpppecialist expertise and
using sophisticated contractual terms designed bmthive the entrepreneur
appropriate incentives and to give the investorigniicant role in the
governance of the firm.Venture capitalists will hold their investments @
period of around 3-7 years, during which time thall provide ‘hands on’
governance and business advice. Successful invetstnage exited either by
listing the company through an initial public offegy (IPO), or by selling the
company to a competitor (a ‘trade sale’). Unsudcoéssvestments are
liquidated. One good investment can earn enougtateel out ten write-offs
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and still generate a healthy portfolio return. \{(eatcapitalists are themselves
financial intermediariesraising their investment funds from end-investong
most important of which are institutional investoiSomplex contractual
provisions are again used to resolve agency prableetween end-investors
and venture fund managers (Gompers and Lerner))1999

Venture capital markets are of particular intetespolicy makers because this
type of investment is typically used to fund ‘higgeh’ companies with the
potential and ambition to grow rapidly. It is thduigo be of disproportionate
importance in stimulating innovatidf. ‘Start-up’ firms developing new
technologies commonly do not generate steady dasls that can be used to
make interest payments, and lack liquid assetscthatl be used as collatefal.
Instead, the value (if any) of a start-up firm wiilhere in the ideas and ‘human
capital’ of the entrepreneur and opportunitiesgimwth. This makes such firms
unsuitable candidates for debt investment (see Begger and Udell, 1998;
Carpenter and Petersen, 2002). Rather, there igoagscomplementarity
between ‘soft’ assets and concentrated equity éeam the form of venture
capital. This is evidenced by empirical findingsttlequity (venture capital),
and not debt, financing, predominates in privateid ‘high-tech’ firms (Freear
and Wetzel, 1990; Carpenter and Petersen, 2002).

Understanding the determinants of VC finance isygortant research question
from the perspectives of both policymakers and ewcacs. The orthodox
wisdom suggests thagconomic and institutional variablesn particular,
economic growth, size and liquidity of stock masketnd returns to stock
market investments—are probably the most importitérminants. First, and
most obviously, venture capital investment leved¢hbacross time and across
countries (Gompers and Lerner, 1999; Jeng and Y\26I30), closely tracking
business cycles in the economy generally.

Theory and evidence also indicates a strong linlvéen size and liquidity of a
nation’s stock markets, and the size of its VC strent market (Black and
Gilson, 1998; Jeng and Wells, 2000). Stock markatsgitate ‘exit’ from VC
investment through IPOs. Black and Gilson (1998)uarthat the potential
availability of an IPO allows for an implicit comaitt between VC and
entrepreneur that is uniquely compatible with betts of incentives. The VC
promises, if the company performs well, to exit @ IPO, an event that will
simultaneously return wealth to investors and @nto entrepreneurs. In
contrast, a ‘trade sale’ will not return controlttee entrepreneur, and if this is
expected at the outset to be the only form of pabfe exit for the VC, the
entrepreneur’s incentives will be diluted. Thatdsahe ability to offer the
entrepreneur the ‘carrot’ of regaining control deg® not only upon the
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possibility of an IPO, but on the ownership of twnmpany’'s shares thereafter
being dispersed, as in an ‘arm’s length’ finansigtem.

Where stock markets are dominated by ‘relationsfiipance, ownership of
publicly traded shares will tend to be concentratetthe hands of blockholders,
meaning that entrepreneur-managers will not bedféevestor controt? If we
conclude these factors are the most significargrdehants of venture capital
finance, it seems that venture capital finance rhaghought of as being closely
associated with ‘arm’s length’ financial systemda and Gilson, 1998).
Moreover, the question of how to stimulate a ventapital market in systems
without deep and liquid stock markets becomes driehicken and egg’. It is
necessary to solve what Gilson (2003) terms thaukaneity’ problem—that
capital, venture capitalists, and entrepreneurd lmeipresensimultaneouslyn
order for a thriving market to develop: a formidaldifficult engineering
problem.

However, a related literature suggests thgal and regulatoryariables may
also be determinants of VC investment. From a poperspective, these
guestions are of particular interest, as they offer potential promise of a
technical mechanism for engineering a venture abpiairket. In theory, a range
of legal and regulatory factors could impact upbe supply of, and demand
for, venture capital finance (see e.g. Kanniained &euschnigg, 2003a,b;
Keuschnigg, 2002, 2003; Keuschnigg and Nielsen,12@W03a,b; Armour,
2003). Most obviously, we might expect thepplyof funds for investment by
venture capitalists to be affected by relevant daxed subsidies. Furthermore,
regulations that restrict the range of investmeaqsn to collective investment
schemes—such as pension funds—can be expecteditot ithe supply of
capital. Similarly,demandfor venture capital finance—that is, the number of
entrepreneurs seeking funding for projects—migkb dle affected by relevant
taxes and subsidies. For example, low rates oftalagains tax mean that
successful entrepreneurs keep a larger ‘slice’hefrtearnings. In addition,
demand may be affected by the way in which legalabées impact upon
unsuccessfugntrepreneurs. For example, bankruptcy law afféwtshardness’
of the landing experienced by those whose projémils and so might be
expected to play an important role in determiniegidnd.

There is some support for these hypotheses froer$ienies studies of US data.
Levels of venture capital investment have been shtiwbe affected by the
regulation of pension funds (Gompers and Lerne®9),9evels of capital gains
tax (Poterba, 1989a,b; Gompers, 1998; Gompers amdel, 1998) and the
provision of state subsidies to ‘seed’ the develepinof VC markets (Lerner,
1999, 2002b). How, if at all, these factors may enak difference across
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countries is less clearly understood. If any of séhefactors mattered
significantly, this would be of great interest wlipymakers.

The existing literature on cross-country comparssioas tended to suffer, on the
one hand, from a failure to distinguish variabl&edaing supply from those
affecting demand and, on the other hand, a fatlorgpecify legal variables in
accordance with a clearly-specified theory of hbwytare expected to impact
upon venture capital investment. Thus, a numbestudies have considered a
range of ‘legality’ variables drawn from the workla Portaet al (1997, 1998)
(Jeng and Wells, 2000; Allen and Song, 2003; Leam&t Schoar, 2003). At a
high degree of generality, it should be expected ¢neater respect for the rule
of law should be a determinant of venture capmakestment, given that the
latter relies heavily on complex investment cortBa¢lowever, many of the
other variables considered in La Poetaals studies—for example, minority
shareholder rights, antidirector rights and credrights—are likely to have
very little impact upon venture capital investmantivity, as the rights of VCs
derive largely from their complex investment coatsa as opposed to general
corporate law (Gompers and Lerner, 1999). Thusredwf these studies report
findings of no correlation (Jeng and Wells, 2000kwen negative correlations
(Allen and Song, 2003) between shareholder rigjgs-wvariables and venture
capital investments’

3. Theoriesand formulation of hypotheses

To investigate differences in aggregate levels emand for and supply of
private equity investment across countries, it ngortant to identify an
appropriate menu of legal variables that impactssinpply of and demand for
venture capital and private equity finance, andirdisiish supply-based legal
variables from demand-based legal variables. kgbction, we outline theories
and develop three hypotheses about how law mayemtdt venture capital
finance. We begin in subsection 3.1 with a thedrst tis derived from what
industry experts say are legal and fiscal variathas matter for thesupply of
venture capital. In subsection 3.2 we considercarsgesupplyside factor: the
role of public subsidies designed to stimulate wentcapital investment.
Finally, in subsection 3.3, we develop a theorgtiey to a feature of the legal
environment that we argue will affedemandfor venture capital: personal
bankruptcy law.

3.1 Supply-side: the EVCA ‘investor-friendliness’ benchmark

Crucial to the success of legal reform is the neednderstand the mechanism
by which laws impact upon the venture capital mark&ur first hypothesis



adopts the thinking of a leading trade associatio® European Venture Capital
Association (‘EVCA"). EVCA has in recent years bearnvocal lobbyist of

European governments for changes in local lawsgdedi to facilitate venture
capital and private equity investment. A recenpbrepEVCA, 2003) sets out a
‘benchmark’ index for tax and legal environmentakitg into account a
multitude of legal and fiscal measures in unisoat tBVCA consider will be

likely to stimulatesupplyof venture capital finance.

The EVCA index (see EVCA, 2003) is a composite maglof many factors,
including:

» the tax transparency for domestic investors;

» the ability to avoid permanent establishment fdenmational investors
from treaty or non-treaty countries;

» the ability to incorporate a tax efficient capiiavestment regarding
incentives for fund managers;

» the ability to avoid paying value-added tax (VATh enanagement
charges;

= the ability to avoid paying VAT on carried interest

» the degree of restrictions on investments;

= mergers regulations (including whether or not theran obligation to
suspend a deal until the responsible authority sakeecision);

» the regulation on pension funds in their ability itvest in venture
capital;

= the corporate tax rate on profits and dividends;

» the corporate tax rate for SMEs;

» the capital gains tax rate;

» the tax incentives for individual investors;

= stock options taxation;

» fiscal R&D incentives; and

» time and capital involved in setting up a privataeited partnership or
company.

The EVCA index is structured in a way that a lowamber (on a 3-point scale)
indicates a better legal and tax environment fer iknture capital or private
equity fund itself. We make use of this index irr empirical study to identify

equations for the supply of venture capital andgig equity across countries.
For reasons of collinearity across variables diseddurther below, we do not
use each of these variables separately.



Hypothesis 1: The EVCA index is a significant determinant of the supply of
venture capital and private equity. We would expect the impact to be similar for all
stages of investment. We also conjecture that countries with better (lower) EVCA
index values will raise more capital and have more success with exit transactions.

3.2 Supply-side: government funds

Our second line of enquiry concerns the impact olegnment-backed
programs on the levels of private venture capitaestment. Is it possible for
governments to ‘seed’ the development of a ventapatal industry by setting
up publicly funded venture capital funds? Put synghe best available answer
appears to be that ‘it depends’ on the careful iipaton of the scheme’s
structure (Gilson, 2003). A well-designed scheme, daappears, stimulate the
provision of private finance. However, a poorly idegd public fund will at
best waste resources, and at worst may activelgiehithe development of
private equity markets (Cumming and Macintosh, 2008 this section, we
illustrate how in some cases design problems hed/éd the underperformance
of such schemes. We then outline hypotheses fdmdesvhether public
schemes across our sample of 15 countries haveneragl helped or hindered
private equity investment and fundraising. Thieliof enquiry may give an
insight into how easy this policy instrument hasrb&r governments to use, at
least to date. Moreover, conducting this test an¢bntext of our simultaneous
equations specification allows for us to compare imhpact with the other
economic and legal variables under consideration.

The design and structure of public venture cagiiads varies widely and,
because of this, it is difficult to generalise abthe mechanisms by which they
may affect levels of private equity investment. Tisaid, it is possible to
hypothesise various outcomes. On the one hangyrdwesion of public funds in
a country with no, or an underdeveloped, tradibbmenture capital, may act to
‘pump prime’ demand by entrepreneurs, thereby omeaop new markets. On
the other hand, if the incentives of public fundnagers are not appropriately
set, they may end up making poor investments arstingapublic money’
Worse still, if public funds compete for the samedstments as private venture
capitalists, the public money may actually ‘crowdt’ anvestment from the
private sector.

This latter point is worth expanding upon. Sucloveding out’ might occur by
a variety of means. If public funds receive dinestestment from government,
and their managers are not incentivised to maxinfised value by an



appropriate set of governance mechanisms, theyfaad a less binding budget
constraint than private fund managers, who by eirtaf their contractual
restrictions will be concerned to maximise the mesuto their end investors. We
might expect weak fund manager incentives to raauttoor returns. The first
German VC fund (the ‘WFG’), which was governmentied, provides a good
illustration of the problem (Becker and Hellmanfp3). The WFG’s supply of
future funds was not made dependent on the investniend’'s past
performance. Moreover, the fund managers’ perseoaipensation did not
reflect their successes or failures. These weadnimges, coupled with lack of
experience, lead to poor selection of initial invesnts and the use of only
rudimentary contractual protection against agengstc in the VC-portfolio
company relationship. Unsurprisingly, the resultswdisastrous: the WFG's
average internal rate of return was —25%ven today, German public-private
partnership funds do not make use of such sophisticcontractual protection
as their purely private counterparts (Bascha antk\2801).

If public venture capital funds facing weak budgenstraints are not prohibited
from competing with private funds for the same stwgents, then the public
funds will be able to outbid their private countms for promising
opportunities. The expectation of such contests l@vom turn reduce
end-investors’ willingness to commit money to ptevaequity funds, the
opposite effect to that desired by policymakerstdad of enhancing the supply
of private funds, government programs in such stemare simply substituting
for them. Moreover, institutional investors mayrbquired to commit to private
equity funds well in advance of their knowing théeat to which government
funds will be invested in the market. If the agemtsponsible for the relevant
decisions at the institutions are risk averse, ttiexy will overestimate the
presence of government funds, and commensuratelycee their level of
commitment to private funds. This could result imet reduction in thé¢otal
(public and private) funds invested as venturetaaivested: that is the overall
degree of crowding out may be even greater thaf6160

Another form of public scheme involves indirect palsupport through tax
subsidies given to investors committing funds taase investment vehicles.
The goal of such schemes is to stimulate investmententure capital, by
tempting taxable investors with higher expectedirret. However, it may be
that they only result in another substitution etfa€t taxable investors who
would formerly have invested in non-subsidised &irglmply switch to
subsidised fund¥. If this is coupled with poorly designed incentivies the
managers of the subsidised fuddscompetition between subsidised and
private-sector funds for the same investment oppdrés could compound
matters, again potentially leading to an overallieleof crowding out that
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exceeds 100%. In Canada, for example, Cumming aadlritbsh (2003b)
provide evidence consistent with such a ‘crowding effect. The introduction
of legislation setting up subsidised Labour-SpoadorVenture Capital
Corporations (LSVCCs) actually led to an overatiuetion of the supply of
venture capital fundS.

It seems perfectly plausible, in theory, that aljpubcheme could be designed
with more effective governance—perhaps through desimg private sector
monitoring more effectively, and reducing or eliaiimg incentives for public
funds to compete with private funds—and therebyichwrowding out. It is
similarly plausible that such a scheme could adhgood rates of return. What
Is not so well understood is how straightforwand thesign task is, particularly
when compared to other policy instruments that migh employed. By
examining the impact of the provision of a sigraft proportion of a country’s
venture capital finance through direct or indingalbsidised schemes, we are
able to consider whether, in most cases, this degsigblem has been solved
effectively. This leads us to formulate two altéive hypotheses:

Hypothesis 2a: Government-sponsored funds seed private investment and
increase the overall level of venture capital investment and fundraising.

Hypothesis 2b: Government-sponsored funds crowd out private investment and
reduce the overall level of venture capital investment and fundraising.

3.3 Demand side: Personal bankruptcy laws and the value of a ‘fresh start’

Personal bankruptcy laws vary widely across coestrreflecting differing
national policies concerning the rehabilitation @ébtors. This subsection
outlines a theory of how personal bankruptcy lawy nadfect demand for
venture capital finance. Despite its significanoe éntrepreneurship, the links
between bankruptcy law and venture capital finamee not been explored in
previous literaturé® Moreover, because the EVCA index relates solely to
supply-side factors, it does not include any baptaytrelated factors.

A link between bankruptcy law and VC finance seat§rst counterintuitive.
The fact that VC finance complements projects Vstift’ assets implies that,
where VC-backed projects fail, there will be fewuiild assets over which to
fight (Gilson and Schizer, 2003). Hence the stmectof corporate insolvency
proceedings is unlikely to make much differencentientivesex ante Indeed,
the lack of liquid assets means there will beditkebt capacity anyway, and so
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few creditors even to be interested in insolvenoyceedings. At first blush,
personal insolvency law would seem to have evers lespact on VC
investment, given that, even in the unlikely evenat a venture-backed
company should go into corporate bankruptcy prooegsd its founders would
have limited liability.

The discussion has so far focused on the positibereva venture-backed
company fails, implicitly assuming it wastartedin the first place. However,
we argue that personal insolvency law may haveoaqunced impact at the
‘pre-seed’ stage—that ieforean application is made to a venture capitalist
for finance. In jurisdictions where the sanctioms personal bankruptcy are
most severe, marginal entrepreneurs will be detefrem shouldering the
personal financial risk necessary to prepare aricagppn for venture capital
finance. Moreover, inframarginal entrepreneurs Wwhoee experienced failure in
the past may be prevented from founding new busesesf they are not
discharged from bankruptcy. In order to explainstheonjectures, this section
will first consider the operation of personal bankcy law, and then turn to the
way in which this might interact with entreprenéuwlscisions as to whether to
prepare an application for venture capital finance.

Purposes of personal bankruptcy law

In the US, Chapter 7 and Chapter 11 bankruptcyga@icgs are open both to
individuals and to corporate debtors. However, meoyntries have different
procedures for individuals and corporates, or miggtish according to whether
the debtor is a ‘trader’ (individual or corporatg)a consumer. In this paper, we
use the term ‘personal’ bankruptcy law to refethe bankruptcy regime that
would govern an individual entrepreneur engagetlusiness start-up, should
the business fail. Bankruptcy law generally prosid® orderly mechanism for
the realisation of the insolvent’s assetin addition, and more importantly for
our purposespersonal bankruptcy law also serves functions to punishoor
rehabilitate financially distressed individuals.eTvay in which the bankruptcy
law applicable to individuals is structured canrdéiere impact significantly on
the incentives and ability of individuals to engagdigh-risk business activity.
We now turn to consider the way in which these sans differ across
countries.

Generally speaking, personal insolvency proceeditygscally result in a
divestmentof the debtor's ownership of most of his assetdavour of an
official Trustee, who will liquidate them in orddo raise money to pay
creditors. Whilst the individual remains ‘in banjgtay’, any assets that fall into
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his patrimony will automatically also pass to theistee. Thus future income
earned by the debtor will also be available fotrdiation to creditors.

The ‘severity’ of these consequences for the dedtermitigated in two ways.
First, some assets asgemptfrom the process. Universally, debtors are etitle
to retain living expenses, personal effects andlifee In the US, debtors are
also allowed to retain an interest in their honadgthough the maximum value of
this ‘homestead exemption’ varies from state tdest&econdly, and more
importantly for present purposes, many jurisdicti@tiow a bankrupt debtor to
obtain a fresh start namely, that after a certain period of time, ankrupt is
permitted to discharge his outstanding credit @ians and emerge from
bankruptcy proceedings (Hallinan, 1986). Many pigsons do not permit a
discharge of debts following insolvency (see Arma2002, for details). For
those that do, the length of time which must elapsel the other conditions
which must be fulfiled (e.g. demonstration of godzkhaviour), vary
considerably?

The link between personal bankruptcy law and denfi@andC finance

We suggest that the ‘severity’ of personal banlaypaw will impact upon two
types of potential entrepreneurs, whom we term gmal’ and ‘inframarginal’
respectively. We now explain each in turn.

The process of raising venture capital financdfitegolves transaction costs. A
putative entrepreneur must have at least the gemdsa product, develop a
credible business plan and assemble a team in ¢odeonvince a venture
capitalist that their project is worth backing. \'ghia VC will of course add
value to the entrepreneur’s efforts, they will wamsee that the raw material is
worthwhile. Gearing up for a ‘pitch’ will thereforerequire putative
entrepreneurs to invest time and money. This ‘pedsfinancing will need to
be sourced from the entrepreneurs’ personal firmrarehose of his friends and
family.”®> At the same time, entrepreneurs often have to gjveheir regular
jobs whilst the process is ongoing. Thus goinguglothis process will impose
a severe strain on the entrepreneur’s personaldes income may have ceased
whilst outgoings dramatically increase. If the epteneur fails at the outset to
raise venture capital finanééthen the entrepreneur will find himself or herself
in a position of considerable personal financiagflity, where personal
financial resources have been depleted and theg havjob. The ‘downside’
outcomes may include potential personal bankrugitiier if the entrepreneur
Is unable to regain paid employment quickly enosghas to pay her fixed
outggzig\gs, or worse still, if the entrepreneur basrowed to fund the pre-seed
stage”
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The structure of personal bankruptcy law will inmpacases therefore affect the
marginal entrepreneur’s decision whether or not to ‘take Idap’ to pursue
innovative business ideas, by dampening or exatiegoathe potential
‘downside’ consequences. If potential entreprendiange heterogeneous risk
preferences, then relaxing the ‘severity’ of thensmmuences of personal
bankruptcy—whether increasing the level of exemnmsjar reducing the time
to discharge—may be expected to increase the gilkss of entrepreneurs to
borrow to fund ‘pre-seed’ financing. This in turnllwincrease demand for
venture capital finance.

Existing studies have found a correlation betwdsn levels of exemptions
available under personal bankruptcy law in differels states and levels of
entrepreneurship, measured by reference to selfesment (Fan and White,

2002; Georgellis and Wall, 2002). States with mgeaerous exemptions have
more entrepreneurs, which although it does noteedirectly to demand for

venture capital, it provides support for the cohjee that bankruptcy law

affects the incentives of marginal entreprenélirs.

A second effect of personal insolvency law concdims ease with which
inframarginal entrepreneurs may be rehabilitated into the econafigr a
bankruptcy. Bankruptcy is just as likely to occwecause of ‘bad luck’ as
because of incompetence on the part of the entreprelf no ‘fresh start’ is
available to exit bankruptcy, then entrepreneursaydy one chance to fail,
because they will be unable to raise pre-seed findgcumstances where all
their present and future assets must be handedtoweeditors. Conversely, a
readily available ‘fresh start’ means that failettrepreneurs can be rapidly
rehabilitated (Jackson, 1985; Georgakopoulos, 20@&haps surprisingly, this
potential effect of time to discharge orframarginal entrepreneurs has not, to
our knowledge, been tested empirically.

Levels of exemptions from personal bankruptcy dodiber widely outside the
US. In fact, the US is an outlier: in all other igglictions we surveyed,
permitted exemptions were very modest—clothing,speal effects, living
expenses and the like. However, there are significdifferences across
countries in the time to discharge in the evenbarfkruptcy. Some countries
have no time to discharge (e.g. the U.S.), othax® la lengthy period prior to
discharge (e.g. 12 years in Ireland and 6 year&emmany), others allow
discharge only at the discretion of the bankrujgtayrt, and others do not allow
a ‘fresh start’ at all. Thus, we formulate our thitypothesis in terms of time to
discharge:
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Hypothesis 3: Personal bankruptcy laws that are ‘softer’ on failed entrepreneurs,
in the sense that they offer a ‘fresh start’ quickly, will stimulate demand for venture
capital finance. Because the posited mechanism turns on the ‘pre-seed’ stage, we
would expect the impact to be much more marked for early-stage than later-stage
investments.

4. Data and summary statistics

This section outlines our data and provides summsgatistics. We study 13
years (1990 — 2002) of private equity investingnfrd5 countries: Austria,
Belgium, Canada, Denmark, Finland, France, Germa&mand, Italy, The
Netherlands, Portugal, Spain, Sweden, the UK, brdJS. We pool the data
(as described in, e.g. Judgeal, 1988) to form a total of 195 observations. We
make use of publicly available data from the Eueampe/enture Capital
Association (EVCA), Venture Economics, and the Ciganra Venture Capital
Association (CVCAY?

We do not consider developing countries or coustiiem other regions. This
Is because to do so would involve confronting proreed institutional
differences that give rise to problems associatéd @ombining analyses and
data across countries (see e.g. Gomperal, 2003b, and Lerner and Schoar,
2003, for an analysis and discussion of privatatedu developing countries).
Our analysis is based on countries with legal arsditutional structures that
have significant differences for the purpose of parative analyses, but not so
different that an entirely different empirical appch is warranted for subsets of
the data. Moreover, our analysis does not congiaerperiod prior to 1990,
because the venture capital and private equity etsiik prior years in certain
countries in our sample were not very well devetbfiRelatedly, data in prior
years in those countries with smaller venture ehpiiarkets are less reliable.

For comparative purposes across countries, theatatacaled by the GDP in
each country. A snapshot of the data is provideéignire 1. Figure 1 indicates
the total amount of early stage investment (investmin ‘idea’ type
entrepreneurial companies without positive earrjingexpansion stage
investment (investment in companies that could &mieg profits but need
significant capital inflows for plant expansion, nketing, and to initiate product
commercialization), total private equity (includirgjl types of early stage
venture capital and other forms of private equuglsas late stage, buyout and
turnaround investments), total fundraising (capii@vs from institutional and
investors into venture capital and private equitgds, for all types of private
equity in each country), and total dispositionseaits (the value of all sale
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transactions through either IPOs, acquisitionspiseary sales, buybacks and
write-offs), each expressed as a proportion of @D&ach country. The values
are averaged for the full 1990 — 2002 period iruFegl. There are lags between
the time that venture capital and private equitndi receive capital for

investment from institutional investors and thedimmat capital is reinvested
into entrepreneurial firms (Gompers and Lerner,9198001), hence the total

fundraising values do not match the total privajeity investment values.

Figure 1. Venture Capital and Private Equity Inwegst Fundraising and Dispositions
Relative to GDP, 1990-2002
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Figure 1 indicates that the largest market in teoimsarly and expansion stage
venture capital investment relative to GDP is th8.Uhe U.K. has the largest
total private equity market and greatest amouritinélraising relative to GDP,

which is attributable to the greater number of éasgale buyout transactions.
U.K. private equity investors have also broughtudlibe largest average value
of exits relative to GDP, followed closely by theSJ Austria has the smallest
venture capital and private equity market on altietrics reported in Figure 1.

Table 1 provides an initial insight into the ratdes for the relative size of the
values presented in Figure 1. Table 1 provides mbeun of comparison of
means tests depending on the value of the coupagiHec MSCI stock market
return (lagged one year), the real GDP growth @agone year), the 1999-2000
bubble period, the proportion of self-employmeagfed one year), the number
of patents (lagged one period), the time to disphan bankruptcy, the EVCA
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tax and legal index (the 3-point scale, as defineskction 3.1), and the extent
to which government funds participate in the markigiese comparison of
means tests strongly indicate that early stagearesipn stage, total private
equity, fundraising and exits (all relative to GD&e higher when the prior
year's MSCI returns and real GDP growth are higf@rd when we are in
bubble periods such as 1999-2000), and when thasebken greater patent
activity in the prior year.

The data also show that legal factors are sigmficaarly stage, expansion
stage, total private equity, fundraising and efaisrelative to GDP) are higher
when time to discharge in bankruptcy is lower, EMCA tax and legal index is
lower (whereby a lower value for the index indicagemore favourable tax and
legal environment for venture capital and privajaigy funds), and when direct
government investment comprises less than 20% eftakal private equity
market®® All of these effects for each variable (with theeption of 3 in the
entire matrix) are statistically significant, andsh are significant at the 1%
level of significance.

Table 2 further explores the relations across tenemic and legal variables
presented in Table 1, along with country-specifiemdhy variables. The

statistically and economically significant corredas indicated in Table 2

provide strong support for the comparison of mdass statistics presented in
Table 1.

Table 2 also provides guidance for the simultanemsesof different variables in
regression models in the subsection, and for ssibskthe data excluding
certain countries. Below we present a concise setgression results that are
guite robust to the specification. Additional spieations (above and beyond
the ones provided) are not explicitly provided tles results did not materially
change, but are nevertheless available upon redtiestempirical methods and
test results are discussed further in the nexicect
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Table 1. Summary Statistics and Difference Tests

This table presents difference of means testdhfosize of the venture capital and private equityket for the period 1990-2002 across 15
countries (195 observations): Austria, Belgium, & Denmark, Finland, France, Germany, Irelarady,|lfThe Netherlands, Portugal,
Spain, Sweden, the UK, and the US. The tests amedaout for the total value of venture capitaldaprivate equity (early stage
investments, expansion stage investments, toteferiequity investments, total private equity fumsing, and the total values of all “exits”

or dispositions) per GDP in the country.

D

—

Early Stage VC / GDP Expansion Stage VC / GDR Tetalate Equity / GDP
Average Value| Difference TestAverage Value| Difference TestAverage Value| Difference Te

MSCI Index Return (lagged 1 year) >0 2.641E-04 1.219 08B04 2 045+ 1.479E-03 2 353+
MSCI Index Return (lagged 1 year) <0 2.037E-04 4.253E-04 9.548E-04
Real GDP Growth (lagged 1 year) >0 2.634E-Off 6.48 1%+ /03 5 200k 1.397E-03 4,679+
Real GDP Growth (lagged 1 year) <0 6.003E-0% 2.443E-04 5.599E-04
Years 1999 and 2000 Only 6.986E-04 4,607+ 1.199E-0B 3 690%* 3.ADE 44355+
All Other Years (1990-2002) 1.646E-04 4.320E-04 9.933E-04
Self-employment / Population (lagged 1 year) > 0.06 2.695E-04 1182 6.075E-04 2 203** 1.575E-03 3 81wk
Self-employment / Population (lagged 1 year) < 0.06 2.032E-04 ' 4.401E-04 ' 8.560E-04 '
Patents (lagged 1 year) > 1000 3.441E-04 3 D5k 7.321E-04 3 676+ 1.973E-03 5 113%%
Patents (lagged 1 year) < 1000 1.650E-04 3.971E-04 7.872E-04
Time to Discharge in Bankruptcy > 30 years 1.512E-0 4,048 3.862E-04 4173w 9.272E-04 4170
Time to Discharge in Bankruptcy < 30 years 3.90@E-0| ' 7.957E-04 ' 1.930E-03 '
EVCA Tax / Legal Index (low number more favorab#e? 1.863E-04 -0 53wk 4.050E-04 -3.658% 9.979E-04 .3.37kk
EVCA Tax / Legal Index (low number more favorabte} 3.373E-04 ' 7.675E-04 ' 1.824E-03 '
Government Funds > 20% Total Private Equity Market 2.188E-04 0512 3.661E-04 -2 948** 7.039E-04 42664
Government Funds < 20% Total Private Equity Market 2.551E-04 ' 6.051E-04 ' 1.516E-03 '

Note: *, ** *** Significant at the 10%, 5%, and 1% lels, respectively.
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Table 1. Summary Statistics and Difference Tests (continued)

Total Fundraising / GDP

Total Dispositions / GDP

stAverage Value

Difference Te

MSCI Index Return (lagged 1 year) > 0
MSCI Index Return (lagged 1 year) <0

Real GDP Growth (lagged 1 year) >0
Real GDP Growth (lagged 1 year) <0

Years 1999 and 2000 Only
All Other Years (1990-2002)

Self-employment / Population (lagged 1 year) > 0.06
Self-employment / Population (lagged 1 year) < 0.06

Patents (lagged 1 year) > 1000
Patents (lagged 1 year) < 1000

Time to Discharge in Bankruptcy > 30 years
Time to Discharge in Bankruptcy < 30 years

EVCA Tax / Legal Index (low number more favorabie?
EVCA Tax / Legal Index (low nhumber more favorabte?

Government Funds > 20% Total Private Equity Market
Government Funds < 20% Total Private Equity Market

Average Value| Difference Te

2.010E-03

1.712*
1.425E-03
1.946E-03 5 040+
6.801E-04
4.109E-03

4.155%**
1.430E-03
2.261E-03 4500wk
1.041E-03
2.538E-03 36314+
1.258E-03
1.323E-03

-3.635%**
2.620E-03
1.510E-03 2 DETH
2.340E-03
8.134E-04 5,486+
2.150E-03

6.128E-04
4.806E-04

5.992E-04
3.018E-04

1.014E-03
4.949E-04

7.036E-04
3.287E-04

8.506E-04
3.433E-04

3.090E-04
9.735E-04

3.752E-04
8.742E-04

2.536E-04
6.712E-04

1.264

2.945%+*

1.765*

3.468***

4.166%**

-4.928%%

-3.579***

-5.170***

Note: *, ** *** Significant at the 10%, 5%, and 1% lels, respectively.




Table 2. Correlation Matrix

This table presents correlation coefficients actbgesdependent and independent variables
used in Tables 1, and 3 - 6, as well as countrgiipelummy variables.

[}
2 | 5o ga 2| 583 &8
5%al 58| €9 2a O|B&8% &«
EQl 290 a =) | =<0 -5
280l 25 w& TO g|CEX §g
&z €S| 83 5 o (é) 2 X o
£ 3 — w (s o ©
i =
Early Stage Investments / GDP 1,00
Expansion Stage VC / GDP 0.78 | 1.00
Total Private Equity / GDP 0.71| 0.85| 1.00
Fundraising / GDP 052| 058| 0.79 1.00
Exits / GDP 053| 0.76| 0.71| 0.56 1.00
MSCI Index Return (lagged 1 year) 016| 014| 021| 0.17 0.09| 1.00
Real GDP (lagged 1 year) 017| 0.18| 015| 0.15 0.12| 0.35 1.00
Dummy Variable for 1999 and 2000 050 043| 048| 040 0.23| 0.25 0.27
Trend 046 | 034| 039| 045 0.19| 0.03 0.18
Self Employment / Population (lagged 1 year}0.14 | -0.17| -0.19 | -0.19 | -0.20| -0.03 0.12
Patents (lagged 1 year) 034| 039 0.25 0.12 0.32| 0.02 -0.01
Time to Discharge -0.36| -037| -034| -028 | -040| 0.03 | -0.21
EVCA Tax and Legal Index -0.28| -040| -041| -0.34 | -045| -0.01 | -0.20
Dummy Variable for Government VC > 20%  -0.04-0.17 | -0.22 | -0.24 | -0.20| -0.03 -0.05
Austria Dummy Variable -0.14| -019| -019| -0.16 | -0.16| -0.06 -0.03
Belgium Dummy Variable 0.08 0.01| -0.05| -0.05| -0.04 0.00 -0.06
Canada Dummy Variable 0.27| 0.06/ 0.02| -0.03| -0.06 -0.06 0.00
Denmark Dummy Variable -0.05 -0.12| -0.13| -0.07| -0.14 0.00 -0.06
Finland Dummy Variable 0.06 -0.07| -0.06 0.00| -0.07 0.13 -0.09
France Dummy Variable -0.05 -0.02| 0.00 0.01 0.09 0.00 -0.08
Germany Dummy Variable -0.01 -0.03| -0.06| -0.08| -0.0% 0.01 -0.12
Ireland Dummy Variable -0.08 0.00| -0.08| -0.04 0.02 0.04 0.51
Italy Dummy Variable -0.11 -0.12| -0.10| -0.11| -0.14| -0.06 -0.12
The Netherlands Dummy Variable 0.6 0.18| 0.12 0.02| 017| 0.02 0.01
Portugal Dummy Variable -0.18 -0.10| -0.13| -0.15 | -0.09| 0.00 0.01
Spain Dummy Variable -0.18 -0.10| -0.12| -0.13 -0.11 -0.03 0.01
Sweden Dummy Variable 0.04 0.06f 025| 0.29 0.03| 0.01 -0.09
UK Dummy Variable -0.04 018 038| 045 0.39| -0.02 0.00
US Dummy Variable 027| 028| 017| 0.05 0.24| 0.03 0.01

Note: Significant correlations at the 5% level are underlinatlia bold.
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Table 2.Correlation Matrix (continued)
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Early Stage Investments / GDP

Expansion Stage VC / GDP

Total Private Equity / GDP

Fundraising / GDP

Exits / GDP

MSCI Index Return (lagged 1 year)

Real GDP (lagged 1 Year)

Dummy Variable for 1999 and 2000 1.00

Trend 040 | 1.00

Self Employment / Population (lagged 1 yejar)0.01 0.01 1.00

Patents (lagged 1 Year) 0.05 -0{140.17 1.00

Time to Discharge -0.10 -0.14| 0.47| -045 1.00

EVCA Tax and Legal Index -0.00 -0.01 0.09| -0.50 0.81| 1.00

Dummy Variable for Government VC > 20%  -0.02 -0.030.31 | -0.20 | -0.02| 0.16 1.00

Austria Dummy Variable 0.01 0.01-0.13| -0.09| 0.20| 0.35 0.38

Belgium Dummy Variable 0.00 0.00-0.05| -0.09 0.08 0.10 -0.05

Canada Dummy Variable 0.1 0.01015| -0.09 | -043| -0.24 0.48

Denmark Dummy Variable 0.0t 0.01-0.22 | -0.10 019 0.32 -0.11

Finland Dummy Variable 0.01 0.01-0.03| -0.09| 020| 0.18 | -0.06

France Dummy Variable 0.0n 0.01-021 | -0.02 | -0.13 0.07 | -0.15

Germany Dummy Variable 0.0n 0.01-0.24 | 0.12 0.03 028 | -0.16

Ireland Dummy Variable 0.01 0.01 017 | -0.10 | -0.28| -0.24 | -0.06

Italy Dummy Variable 0.01 0.01 0.34| -0.06 0.21| 0.00 -0.11

The Netherlands Dummy Variable 0.01 0,010.15 | -0.08 0.02 -0.11 | -0.16

Portugal Dummy Variable 0.0 0.01 0.75| -0.11 0.18| 0.22 0.23

Spain Dummy Variable 0.01L 0.01 0.11| -0.10| 0.20| 0.13 0.03

Sweden Dummy Variable 0.01 0.p1-0.10| -0.08| 0.23| 0.08 -0.11

UK Dummy Variable 0.0 0.01 -0.05| -0.04| -040| -0.48 -0.16

US Dummy Variable 0.01 0.01-033| 095 | -044| -055 | -0.16

Note: Significant correlations at the 5% level are underlingtlia bold.

5. Empirical methods

In this section we describe the empirical appro&ckestimating demand and
supply reported in subsection 6.1. The data aréedoand stacked by country

and year to comprise 195 observations in total.sftmly the flow of funds

between venture capital / private equity funds antrepreneurial firms (the
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dependent variable), we use three-stage leastesjt@estimate the following
two equations’

(1) Demand for Capital =, + 1; MSCI Public Market Return (lagged 1 yearP® Real
GDP Growth (lagged 1 year) 23 Dummy Variable for 1999 and 20003, Trend +B5
Self Employment / Working Population (lagged 1 yeaf,s Patents (lagged 1 year)Bt,
Time to Discharge in Bankruptcyet

(2) Supply of Capital =, + ,; MSCI Public Market Return (lagged 1 year)3#, Real
GDP Growth (lagged 1 year) 33 Dummy Variable for 1999 and 200034, Trend +[B25
EVCA Tax and Legal Index (where a lower value igdrg + 3, Government Programses

Consistent with Gompers and Lerner (1998), Blaak Giison (1998) and Jeng
and Wells (2000), there is a close connection betwesnture capital markets
and stock markets, as both venture capitalistsesuicbpreneurs typically hope
for an IPO exit as a way to liquidate their invesitm (typically after 3 — 7
years). Similarly, there is a connection betweeal eeonomic activity and the
demand for venture finance. As such, the MSCI remd real GDP growth
variables are included (and lagged one year todawming and/or endogeneity
problems), and a dummy variable was included fertahbble period. The trend
term is included to detrend the data so that sparamrrelations are not picked
up in the regressions from two or more positivegnting time series of data
(see e.g. Powell, 1966; Johnseinal, 1984). All of these variables affect both
the demand for and supply of venture capital, dretefore appear in both
equations.

A few variables that are included in the demandaéiqn do not appear in the
supply equation, and vice versa, for the purpossaifstical identification. The
exclusion of the respective variables is intuiti@n the demand side, an
increase in self-employment rates in the prior yead patent activity in the
prior year could lead to an increase in the dem@andventure capital (and
therefore, indirectly, an increase in supply, bus tindirect effect does not
warrant inclusion of these variables directly ie 8upply equation).

In the supply equation, we use the EVCA tax andll@gdex (see section 3.1),
for which a lower value indicates a more favouradatwironment specifically
for venture capital and private equity funds. Itnsteworthy that other legal
indices could be used (see section 2.2), but h@ghrelations prevent use of
similar variables. As discussed, the EVCA indexused because it was
designed by and for practitioners to assess thealbvax and legal environment
as it pertains to setting up a venture capitalrimage equity fund in a country.
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The supply equation also makes use of a dummyhiarfar government funds
that directly invest capital in entrepreneuriahfa. The dummy variable takes
the value 1 if such funds comprised more than 20%eoverall investment in
the particular year in the country, and O otherwis® a result of the definition
of this variable, and more generally the incentif@sa government to set up
and give capital to a private equity fund, thisiable for government funds is
treated agndogenouin the system of equations for all reported estions
The alternative specifications and estimation tesarle described below.

Consistently with the theory developed in sectia3, 3ve include in the
demand-side specification a variable denoting thenber of years until a
discharge from pre-bankruptcy debt is availablecaRethat some countries
have no time to discharge, others have a speqiextbd prior to discharge,
some do not have discharge at all, and others Hiesetion in discharg®.
Where no discharge is available, we substitute asome of average life
expectancy, to denote the fact that bankrupt dehbtossuch jurisdictions face
‘social death’ for the rest of their livésWhere discharge is available, but only
at the discretion of the court, we substitute iiadf life expectancy, to capture
the fact that there is a possibility that the coumdy refuse to exercise its
discretion. Some countries changed their bankruleigiglation over the 1990 —
2002 period studied. For the period of time in ddes that did not enable
discharge at all, we used the number of years fmrage working life
expectancy in that country.

It is of course possible that any observed coimlatbetween temperate
bankruptcy laws and demand for venture capitalnibeamay be the result of
other variables that are correlated with both. &ample, it may be that some
countries simply have a more ‘entrepreneurial calfuwhich leads them to

enact more temperate bankruptcy laasd to greater demand for venture
capital. We utilise two control variables to chea@ainst this possibility:

self-employment and patent applications.

6. Empirical results

In subsection 6.1 we describe the estimates ofdémmand for capital by

entrepreneurs and the supply of capital by ventagtal and private equity

funds. Fundraising vis-a-vis venture capital fulaasl institutional investors is

considered in subsection 6.2. Subsection 6.3 pesvadcomplementary analysis
of estimates of the value of exit transactions.
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6.1 Demand and supply estimates

This subsection reports the estimates based oentipérical methods outlined
above in section 4. The first set of estimateg®rted in Table 3 for the value
of early stage transactions only (systems (1) &@)j)l &nd expansion stage
transactions only (systems (3) and (4)). Systemarfdl (3) make use of the full
set of data. Systems (2) and (4) exclude the WbSemwations to illustrate the
robustness of the results to a country that isefmatlly) an outlier. Each

dependent variable is expressed relative to the @ year in the country.

System (1), (2) and (3) in Table 3 indicates streogport for Hypothesis 1
(section 3.1) pertaining to the EVCA tax and legalex. The evidence is
statistically significant at the 5% level in syst¢®) and at the 1% level in
systems (1) and (3). The evidence is also econdisngignificant. A one-point
decrease (improvement) in the index (e.g. the apmate difference between
moving from Spain to the U.K.) gives rise to a @@3increase in the amount
of early stage venture capital financing per GDRZB% in system (2) which
excludes the U.S.). For expansion stage investmér@®vidence shows greater
economic significance at 0.07% in system (3), bugtatistically insignificant in
system (4) where the U.S. data is excluded.

Regarding government programs (section 3.2), th&a ddrongly support
Hypothesis 2b and contradict 2a. That is, governmamds appear to crowd
private investment. In system (2) excluding the .Wd&ta, the coefficient is
statistically insignificant such that governmentastment has neither increased
nor decreased the total amount of early stage imesg. This implies that the
investment of public funds has ‘crowded out’ ana@qmount of private funds.
In systems (1), (3) and (4), the presence of sgant government programs is
associated with a reduced overall level of early expansion stage investment,
implying that ‘crowding out’ in these cases is maéhan 100%. In terms of
economic significance in systems (1), (3) and @@hen government funds
comprise more than 20% of a country’s market, estdge investment per GDP
Is 0.04% lower (system (1)), and expansion stagesiment is 0.09% lower
with the full sample (system (3)) and 0.02% lowenew the U.S. data are
excluded from the system (system (4)).

The intuition underlying the crowding out phenomeneas discussed above in
section 3.2. If the purpose of government progrene expand the overall size
of the pool of investment activity, this evidencaggests that extensive
government programs—that is, those that exceed @Dfhe size of the total

private equity market in the country—actually fras¢ this objective rather
than fulfil it.>*
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Regarding Hypothesis 3 (section 3.3) pertainindpaakruptcy legislation, the
data indicate that more severe bankruptcy laws—unedsin terms of the
number of years to discharge—imply reduced demand/énture capital. In
terms of economic significance, a 9-year decreased move from Ireland to
the U.K.) in time to discharge increases the amaifnearly stage venture
capital by approximately 0.002% with the full samgbkystem (1)) and the
subsample excluding the U.S. (system (2)). SinyilaHe legislative change in
The Netherlands in 1997 from no discharge (or disgph in 48 years based on
average life expectancy) to 3 years in 1999 leahtmcrease in the demand for
early stage venture capital transactions by 0.009%r. expansion stage
investments, the evidence is less robust in tleaeffect is significant in system
(3) including the U.S. data, but not in system €4tluding the U.S. data. As
expansion stage is less closely connected to tbbapility of bankruptcy
compared to early stage, there are differencesa@ystems (1) and (2) versus
systems (3) and (4). This is consistent with Hypsi$ 3, which predicts a more
pronounced impact on early-stage than later-stagestment.

Many of the control variables for economic effeats also significant, as is the
trend term. The results pertaining to the MSCIJ] @BP growth and bubble
effect depend on which of these variables are deduor excluded. That is,
when the bubble variable is included, the others ganerally insignificant.

When the bubble variable is excluded, the othenewcoc effects tend to be
positive and significant. Either way, the particukpecification in terms of

economic control variables does not materially iotpthe legal variables
indicated above. The self-employment variable isitp@ and significant in

system (2) only. The variable for patents is pesitand significant in the

systems including the U.S. data, but insignificanthe systems excluding the
U.S. data. Note that the majority of patent acgtiistderived from the U.S. (see
the extremely large correlation coefficient of 0.8&tween the U.S. dummy
variable and the patent variable in Table 2).

Table 4 reports similar estimates for the combivatle of all early and

expansion stage transactions together, and fortypkks of private equity

transactions including venture capital, buyouts d@ncharound transactions
together. The results are very similar to thosecudised in Table 3, and
therefore not discussed at length, as the quaktathplications do not change.
The similarity in the results across Tables 3 anddicates that the estimates
are quite robust to considering different defimBoof venture capital and
private equity. Please refer to Table 4 for thec8jpedetalils.
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Table 3.3SLS Estimates of the Demand for and Supply dy Bad Expansion Stage Venture Capital, 1990 — 2002

Dependent Variables: Value of Early Stage or EsfmanStage Investments

in each Country in each Year divided by the CoustG@DP

System (1): Early Stage

System (2): Early St&geJuding US

Demand Supply Demand Supply
Explanatory Variables Coefficient t-statistic Coefficient t-statistiq (fGeient t-statistic Coefficient t-statistic
Constant -1.04E-05 -0.136 0.0009004 4.283**  -0.000121 -548 0.0005361 1.970**
MSCI Public Market Return in the Prior Year 0.00253| 1.425 0.0012257 0.875 0.001586 1.567 0.0014403.3821
Real GDP Growth in the Prior Year -0.00029¢4 -0.308| -0.002324 -1.770* -1.5E-05 -0.016 -0.001254 -1.132
Dummy Variable for Years 1999 and 2000 0.00037R7 02&** | 0.0004325 5.298**| 0.0002957 5.031**1 0.0068 5.399%**
Trend 2.992E-05 5.069**|  2.211E-05 2.684**1 3.096E-041 B&** | 2.688E-05 4.075%**
Self-employment / Population in Prior Year 0.000308 0.35 - - 0.0015134 2.033** - -
Patents in Prior Year 5.416E-09 4.661%F* - - 1.238& 1.205 - -
Time to Discharge in Bankruptcy -2.37E-06 -2.340%* - - 1.7E-06 -1.726* - -
EVCA Tax /Legal Index (lower value is better) - - 0.000359 -4.,584*** - - -0.000247 -2.475%*
Government VC Programs (treated as endogenpus) - - -0.000453 -2.223** - - -0.000124 -0.788
Number of Observations 195 195 182 182
F Statistic 23.59%** 3.19%** 16.19*** 15.57***
Loglikelihood 5369.989 5317.207 5028.152 5020.919
Akaike Information Statistic -54.995 -54.464 -55/16 -55.098
Adjusted R 0.449 0.063 0.370 0.326

Note: *, ** *** Significant at the 10%, 5% and 1% lewv&lrespectively.
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Table 3. 3SLS Estimates of the Demand for and Supply dy Bad Expansion Stage Venture Capital, 1990 — Z8068tinued)

Dependent Variables: Value of Early Stage or EsfmanStage Investments

in each Country in each Year divided by the Coust@DP

System (3): Expansion Stage System (4): Expariage, Excluding US

Demand Supply Demand Supply
Explanatory Variables Coefficient t-statistic Coefficient t-statistiq (fGeient t-statistic Coefficient t-statistic
Constant 0.0001299 0.859 0.002018 5.767**  -6.38E-0% -1.181] -0.000193 -1.097
MSCI Public Market Return in the Prior Year 0.00832] 1.215 0.0017727 0.764 0.0008531 1.081 0.0009373..203
Real GDP Growth in the Prior Year 0.0009887 0.572 0.0683203 -1.472* 0.000664 0.919 0.00048p8 0.601
Dummy Variable for Years 1999 and 2000 0.0005608 09%5* 0.0006793 5.026*** 0.000277 5.941*+) 0.000273| 5.789***
Trend 3.206E-05 3.043*** 1.517E-05 1.113**f 2.685E-0b gay** 2.558E-05 5.304***
Self-employment / Population in Prior Year 0.001216 0.723 - - -0.000798 -1.244 - -
Patents in Prior Year 1.167E-08 5.441%* - - 9.096% 1.299 - -
Time to Discharge in Bankruptcy -3.34E-06 -1.767f - - 7.427E-07 1.017 - -
EVCA Tax /Legal Index (lower value is better) - - 0.600702 -5.379%** - - 8.497E-05 1.153
Government VC Programs (treated as endogenpus) - - -0.000903 -2.775* - - -0.000213 -1.791*
Number of Observations 195 195 182 182
F Statistic 16.50*** 3.01%** 18.63*** 22.33***
Loglikelihood 5257.458 5218.967 4714.687 4714.942
Akaike Information Statistic -53.841 -53.456 -55)70 -55.715
Adjusted R 0.359 0.058 0.424 0.432

Note: *, ** *** Significant at the 10%, 5% and 1% lew&lrespectively.
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Table 4.3SLS Estimates of the Demand for and Supply oy péuk Expansion Stage Venture Capital, and AlleBypf Private Equity,

1990 — 2002

Dependent Variables: Value of Early Stage or ExjpanStage Investments
in Each Country in Each Year divided by the CoustGDP

System (1): Early + Expansion Stage System (2)lyBaExpansion Stage, Excluding US

Demand Supply Demand Supply
Explanatory Variables Coefficient  t-statistic Caeifint | t-statistic Coefficient| t-statistig Coeffegit | t-statistic
Constant 0.000122 0.565 0.002908 5.433*t  3.25E-06 0.018 00861 1.949*
MSCI Public Market Return in the Prior Year 0.00884| 1.411 0.002966 0.832 0.003128 1.512 0.00303B 41.55
Real GDP Growth in the Prior Year 0.000715 0.293 | .00648 -1.64 0.002645 1.384 5.09E-05 0.025
Dummy Variable for Years 1999 and 2000 0.000933 4%% | 0.00111 5.346*** | 0.000598 4.894*** | 0.000664 @R 2xxx
Trend 6.2E-05 4.135*** | 3.72E-05 1.776* 5.29E-05 4.503** 4.18E-05 3.465%**
Self Employment / Population in Prior Year 0.001482 0.618 0.001385 0.757
Patents in Prior Year 1.71E-08 5.540**F B8 2.295**
Time to Discharge in Bankruptcy -5.7E-06 -2.107* - - -2E-06 -0.887
EVCA Tax / Legal Index (lower value is better) -0.00105 -5.270*** -0.00023 -1.259
Government VC Programs (treated as endogenjous) -0.0014 -2.697*** -0.00071 -2.387*
Number of Observations 195 195 182 182
F Statistic 22.53*** 2.20** 12.32%* 18.81***
Loglikelihood 5188.619 5135.084 4551.859 4559.785
Akaike Information Statistic -53.135 -52.596 5377 -53.879
Adjusted R 0.437 0.036 0.320 0.389

Note: *, ** *** Significant at the 10%, 5% and 1% lewv&lrespectively.
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Table 4.3SLS Estimates of the Demand for and Supply oy péuk Expansion Stage Venture Capital, and AlleBypf Private Equity,

1990 — 2002 (continued)

Dependent Variables: Value of Early Stage or ExjgemStage Investments
in Each Country in Each Year divided by the CoustGDP

System (3): All Private Equity

System (4): All Pate Equity, Excluding US

Demand Supply Demand Supply
Explanatory Variables Coefficient  t-statistic Caeifint | t-statistic Coefficient| t-statistig Coeffegit | t-statistic
Constant -0.00017 -0.543 0.002935 4.154*  -0.00085 -1.579 .00a34 3.443%**
MSCI Public Market Return in the Prior Year 0.01299 | 2.512** 0.011991 2.547* 0.01318 2513 0.012p2 | 2.594***
Real GDP Growth in the Prior Year -0.0007 -0.152 .00688 -1.559 0.00267 0.552 -0.00934 -1.822*
Dummy Variable for Years 1999 and 2000 0.001462 1#9% | 0.001656 6.038** | 0.001129 3.707*+*| 0.00144 .G 4rrx
Trend 0.000135 4.758** | 0.000111 4.028**| 0.000132 4.529* | 8.86E-05 2.900%**
Self Employment / Population in Prior Year 0.004094 1.048 0.009213 1.877*
Patents in Prior Year 1.83E-08 3.427*F 407 2.657***
Time to Discharge in Bankruptcy -7.6E-06 -1.651* - - -3.4E-06 -0.582
EVCA Tax / Legal Index (lower value is better) -0.00119 -4 .527*** -0.00165 -3.581***
Government VC Programs (treated as endogenous) -0.00117 -1.706* -0.00184 -2.537**
Number of Observations 195 195 182 182
F Statistic 13.85%** 25, 75%** 7.85%x* 15.46***
Loglikelihood 5063.691 5080.920 4728.708 4741.910
Akaike Information Statistic -51.853 -52.040 -51687 -52.032
Adjusted R 0.317 0.434 0.209 0.324

Note: *, **, *** Significant at the 10%, 5% and 1% levelsespectively.




6.2. Fundraising estimates

In this subsection we assess the determinants eoffldw of funds from
institutional investors to venture capital fundfuidraising”), as distinct from
the flow of capital vis-a-vis entrepreneurial firrmsd venture capital funds.
Somewhat similar to the methodology employed by @enrs and Lerner (1998)
and Jeng and Wells (2000) to study fundraisfrig,this subsection we use OLS
and 2SLS (the 2SLS estimates are provided to censttle potential
endogeneity of the government programs variable)llowing the same
methodology used by Gompers and Lerner (1998) and and Wells (2000),
we do not use a system of equations to study fusidga because demand and
supply factors can be contemporaneously considerdide same equation for
fundraising (this is distinct from and unlike thesuie of investing, or the flow of
funds between venture capital funds and entrepraieirms as studied in
subsection 6.1 and Tables 3 and 4). The fundraisstignates are provided to
complement the analyses in Tables 3 and 4 provatexye. The fundraising
results are presented in Table 5.

The evidence on fundraising in Table 5 is generalnsistent with and
supportive of the evidence on investing in Tablem8 4 pertaining to both the
legal variable® (Hypotheses 1 — 3) and the economic control visabNith
the detrended data, that is, specifications thelude a trend term to avoid
spurious correlations between the left- and riginiehside variables, the main
economic factor driving fundraising across coustoger the 1990-2002 period
was the bubble period. There is, unexpectedly, sewigence of a negative
relation between fundraising and patent activityylver, this evidence is not
robust to the particular specification. Similariyere is unexpected evidence of
a negative relation between self-employment andruring. This latter finding
is probably attributable to a comparative deartlpension fund capital—the
largest contributor to venture capital funds in dae and North America—
amongst countries with higher levels of self-empiewnt.

The legal and institutional variables have much enasbust and stronger
economic effect on venture fundraising. The est@®iabn the impact on
fundraising from the EVCA index and the bankruptoyex are sensitive to the
simultaneous inclusion of both of these right-hare variables; therefore, we
provide alternative specifications. Venture funsgirag is much greater among
countries and time periods with shorter times tecldarge in bankruptcy. In
particular, a reduction in time to discharge inkraptcy by one year increases
fundraising/GDP by approximately 0.03%. Similarlan improvement

(reduction) in the EVCA index by 1 point on the @i scale increases
fundraising/GDP by approximately 0.3%.
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The impact of government support programs on ventumdraising activity is
negative and significant in all specifications, @ehimplies crowding out—that
IS, substitution for, or deterrence of, privateasiment by public investment—
by more than 100%’ Countries and time periods for which government
programs are more than 20% of the market reduceralbvéendustry
fundraising/GDP by approximately 0.05% to 0.1%. Séhestimates are very
robust to the potential endogeneity of the govemtnprograms variable, as
shown by the similarity of the OLS and 2SLS estesan Table 5, and robust
to the inclusion/exclusion of the US observations the samplé® These
fundraising estimates are consistent with the imiest estimates discussed
above in subsection 6.1.

6.3 Disposition (Exits) estimates

To further complement the investment (Tables 3 &4ndnd fundraising (Table
5) evidence, we provide estimates of the legal albdes pertaining to
Hypotheses 1 — 3 on the total value of exits (dB#mms or sale transactions)
per GDP in Table 6.

The data indicate industry dispositions are sigaiitly higher among countries
with more favourable tax and legal environments 1(apoint decrease
(improvement) in the EVCA index increases totalpdstions per GDP by
0.08%). The data also show that the presence oérgment programs that
exceed 20% of the private equity market reducessiny dispositions per GDP
by 0.03%. Unfavourable bankruptcy legislation ferthreduces industry
dispositions. An increase in the time to dischatge 10 years reduces
dispositions per GDP by 0.015%. One explanation tfos result is that

marginal entrepreneurs with risky but potentialery valuable projects do not
want to start up a firm because of unfavourablekhgicy laws. Note that the
effects from legal variables are much more robuodtiadicate greater statistical
and economic significance relative to the econauitrol variables.

It is noteworthy that the results in Table 6 araststent with similar evidence
of lower venture capital returns in Canada relatveéhe U.S. (Cumming and
Maclintosh, 2003a), and in Europe relative to th&.UHegeet al, 2003;
Schwienbacher, 2002). Cumming and Macintosh, andjeHet al and
Schwienbacher, however, do not consider industdewidispositions.
Moreover, Hegeet al, and Schwienbacher do not control for differerae®ss
different European countries. Table 6 thereforeldsuion prior work by
providing a first-ever look at industry-wide disfiams across a large number
of different countries.
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Table 5. OLS and 2SLS Estimates of Venture Capital and RriZguity Fundraising, 1990 — 2002

Dependent Variable: Total Value of Fundraising frimstitutional and Other Investors

1) 2 (3) 2SLS (4) 2SLS

oLs oLs Govt VC Endogenous Govt VC Endogenops
Explanatory Variables Coefficieft t-statistic | Coefficien{ t-statistic | Coefficien{ t-statistic | Coefficien{ t-statistic
Constant 0.002223| 4.531*** | 0.006801 5.716*** 0.00203p  4.268* | 0.006688 | 5.364***
MSCI Public Market Return in the Prior Year 0.01645 1.808* 0.015813| 1.894* 0.014104  1.645 0.0152p6 819*
Real GDP Growth in the Prior Year -0.00523 -1.082 | 0.01086 | -2.057** -0.00407 -0.818 -0.00999 -1.856*
Dummy Variable for Years 1999 and 2000 0.001519 42:®& | 0.001722 | 3.355*** | 0.001593| 2.764**| 0.001752 3.383***
Trend 0.000211| 5.257*** | 0.00024 6.155***|  0.00021 5.194**F 0.00024 6.037***
Self Employment / Population in Prior Year -0.01428-3.360*** | -0.022 -3.939*** | -0.01267 -2.758** | -02281 -3.792***
Patents in Prior Year -1.4E-08 -1.189 -3.5E-0B 685 -1.3E-08 -1.072 -3.4E-08 -2.454**
Time to Discharge in Bankruptcy -2.96E-05 -2.976** -2.9E-05 -2.923%**
EVCA Tax / Legal Index (lower value is better) -0.00258 | -5.209*** -0.00255 -4.,974%*%
Government VC Programs -0.001064 -5.127**  -0.00071-3.788*** | -0.00116 -5.615*** | -0.0005 -2.338**
Number of Observations 195 195 195 195
F Statistic 14.21%** 20.86*** 14.06*** 20.14%**
Loglikelihood 4987.957 5003.887 4987.548 5002.270
Akaike Information Statistic -51.066 -51.230 -51206 -51.213
Adjusted R 0.353 0.450 0.350 0.441

Note: *, ** *** Significant at the 10%, 5% and 1% levelsespectively.
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Table 5. OLS and 2SLS Estimates of Venture Capital and BriZguity Fundraising, 1990 — 2002 (continued)

Dependent Variable: Fundraising, Excluding US Obustons

(5) (6) (7) 2SLS (8) 2SLS

oLs oLs Govt VC Endogenous Govt VC Endogenops
Explanatory Variables Coefficieft t-statistic | Coefficien{ t-statistic | Coefficient t-statistic | Coefficien{ t-statistic
Constant 0.002673| 5.246***| 0.007163 6.260**f 0.002387 4.825*| 0.007023 | 5.877***
MSCI Public Market Return in the Prior Year 0.01810 1.788* 0.016346| 1.866* 0.014555  1.609 0.015773 794*
Real GDP Growth in the Prior Year -0.0062 -1.269 .01052 -1.989** -0.00454 -0.907 -0.00951 -1.762*
Dummy Variable for Years 1999 and 2000 0.001245 8441 0.00143 2.853** | 0.001322 2.301** 0.001457  BB**
Trend 0.000207| 4.984**| 0.00023 5.914**%  0.000206 4.939* 0.000231| 5.819***
Self Employment / Population in Prior Year -0.01604 -3.765*** | -0.02231 -3.952*** | -0.01419 -3.045**  -02307 -3.824***
Patents in Prior Year -5.9E-08 -1.105 -5.6E-09 40.1 -4.1E-08 -0.768 4.85E-09 0.127
Time to Discharge in Bankruptcy -3.39E-05  -3.442%* - -3.24E-05| -3.330***
EVCA Tax / Legal Index (lower value is better) -0.00271 -5.545%** -0.00269 -5.310**4
Government VC Programs -0.00117 -5.475**  -0.00071-3.802*** | -0.00117 -5.876*** | -0.00046 | -2.171**
Number of Observations 182 182 182 182
F Statistic 12.88*** 20.07*** 12.59%** 19.25***
Loglikelihood 4656.814 4674.035 4656.042 4672.224
Akaike Information Statistic -51.075 -51.264 -51606 -51.244
Adjusted R 0.344 0.457 0.339 0.447

Note: *, ** *** Significant at the 10%, 5% and 1% lew&lrespectively.
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Table 6. OLS and 2SLS Estimates of Venture Capital and BriZguity Exits, 1990 - 2002

Dependent Variable: Total Value of All Dispositions

1) 2 (3) 2SLS (4) 2SLS

oLs oLs Govt VC Endogenous Govt VC Endogeno
Explanatory Variables Coefficieft t-statistic | Coefficien{ t-statistic | Coefficien{ t-statistic | Coefficien{ t-statistic
Constant 0.000955| 4.408** | 0.002131 6.917**  0.00091Fy  4.362*| 0.002089 | 6.209***
MSCI Public Market Return in the Prior Year 0.00856 1.222 0.002313 1.137 0.002239  1.063 0.002138 61.05
Real GDP Growth in the Prior Year -0.00081 -0.271 | 0.00183 -0.602 -0.00052 -0.168 -0.00158 -0.502
Dummy Variable for Years 1999 and 2000 0.000315 33.2 0.000377| 1.495 0.000337 1.321 0.000387 1.542
Trend 2.06E-05| 1.476 2.98E-04 2.042* 2.03E-05 1.442 BOpb | 1.985*
Self Employment / Population in Prior Year -0.00188-1.351 -0.00425 -2.538** -0.00148 -0.995 -0.0043p-2.324**
Patents in Prior Year 5.35E-09 0.5 9.53E-10  0.09 65609 | 0.532 1.31E-09 0.124
Time to Discharge in Bankruptcy -1.3E-05 -4.290**-2.4E-06 -0.63 -1.4E-05 -4.328**4  -2.5E-06 -0.62
EVCA Tax / Legal Index (lower value is better) -0.00072 -5.182%*** -0.00071 -4.507***
Government VC Programs -0.00033 -4.453*1*  -0.0002R-2.778*** | -0.00037 -4.846*** | -0.00018 -1.905*
Number of Observations 195 195 195 195
F Statistic 8.17*** 8.71 8.17*** 8.51***
Loglikelihood 5175.354 5180.442 5175.360 5179.774
Akaike Information Statistic -52.988 -53.030 -52898 -53.023
Adjusted R 0.228 0.265 0.228 0.258

Note: *, ** *** Significant at the 10%, 5% and 1% lewv&lrespectively.
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Table 6. OLS and 2SLS Estimates of Venture Capital and BriZguity Exits, 1990 — 2002 (continued)

Dependent Variable: Dispositions, Excluding US Qbsatons

(5) (6) (7) 2SLS (8) 2SLS

oLs oLs Govt VC Endogenous Govt VC Endogeno
Explanatory Variables Coefficieft t-statistic | Coefficien{ t-statistic | Coefficien{ t-statistic | Coefficien{ t-statistic
Constant 0.001249| 7.079***| 0.002401 9.129*  0.00117f  7.027*| 0.002379 | 8.301***
MSCI Public Market Return in the Prior Year 0.0032B 1.674* 0.002838  1.587 0.002838  1.460 0.002¢631 83L.4
Real GDP Growth in the Prior Year -0.00104  -0.37 .00048 | -0.526 -0.00055| -0.189 -0.00118  -0.385
Dummy Variable for Years 1999 and 2000 6.57E{05 06.5 0.000124| 1.026 8.9E-05 0.673 0.000135  1.117
Trend 1.63E-05| 1.161 2.43E-0% 1.663* 159E-05 1.125 2-a6H 1.639
Self Employment / Population in Prior Year -0.00296-2.313*** | -0.00473 -3.038*** | -0.00252 -1.903* -00a95 -2.927%**
Patents in Prior Year -1.5E-08 -1.098 1.24E08 0.85 | -8.6E-09 -0.647 1.75E-08  1.216
Time to Discharge in Bankruptcy -1.6E-05 -6.018*1*-3E-06 -0.759 -1.6E-05 -5.930*  -2.4E-06 -0.561
EVCA Tax / Legal Index (lower value is better) -0.0008 -5.230*** -0.00081 -4.725%*
Government VC Programs -0.00037 -4.975**  -0.00022-2.710*** | -0.00038 | -4.866*** | -0.00016 | -1.526
Number of Observations 182 182 182 182
F Statistic 10.69*** 13.35%** 10.34*** 12.68***
Loglikelihood 4894.815 4906.498 4893.831 4904.573
Akaike Information Statistic -53.690 -53.808 -5367 -53.787
Adjusted R 0.300 0.381 0.292 0.367

Note: *, ** *** Significant at the 10%, 5% and 1% lewv&lrespectively.



This evidence on industry dispositions in Tablen6tlie pronounced impact of
law on venture finance is consistent with, and mhes further support for, the
evidence on the effect of law on investing (Tallteand 4) and fundraising
(Table 5). The fact that industry-wide dispositiom® negatively related to
government programs, harsh bankruptcy laws, andvonfable EVCA legal
indices, and the fact that these legal effectsnaweh more robust in terms of
greater economic and statistical significance nedaio the economic variables,
highlights the very pronounced role of law in faaiing Silicon Valley-like
venture capital markets.

6.4 Limitations and future research

This paper makes use of aggregate annual industty dcross 15 nations
spanning 13 years (1990 — 2002). There are liroitatiwith the use of
aggregate data in terms of details regarding Spenifcro-level transaction
effects. Transaction specific data could be useekpore certain issues raised
in this paper in more detail. That type of analys®muld be a useful extension
and would complement the results presented hefeirassess overall industry
effects resulting from the legal environment, hoerevt is necessary to employ
a comprehensive set of data, and such data exjsboran aggregate basis.

Whilst our indices for bankruptcy laws and publiodis are true time series, the
EVCA index of legal and fiscal measures was firshstructed in 2003. Our
preliminary consideration of a modified EVCA indaith changes over time
did not yield material changes to our economesta@tes. The main reason is
that, as described above in subsection 3.1, the AVdex is a weighted
average of 10 legal factors; therefore, legislattanges to a subset of the
variables are relatively immaterial to the ovenatlex value for a country year
index value®® By contrast, our public VC funds variable and bapkcy law
index are not averaged values of multiple legal imstitutional variables, and
therefore we made use of our own variables whicindact change over time
for each of the countries considered in our sample.

Our conclusions in this paper are of course codftoethe countries considered.
We did consider segregating the sample by droppountries, but this did not
materially affect our presented results. We preskat| of the results with and
without the U.S. data (as a natural suspect foouhier country); alternative
specifications are available upon request. As d&dsecome developed over a
significantly lengthy period from other countriesdeveloping nations, it would
also be quite worthwhile to assess the role ofllegstems in facilitating the
development of more nascent venture capital markets
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Finally, our findings as to the impact of bankrypt@aw pose intriguing
guestions as to the relative importance of demasrdus supply-side factors.
Against the background of increasing globalisatmfnfinancial markets, it
might be thought that demand-side factors would obier increasingly
important vis-a-vis those that impact solely upap@y, as capital may move
more easily across borders than entrepreneurs (Mage1; Armour, 2003).
Whilst we find that the economic significance ohkeuptcy law is much less
than that of the composite index of supply-sidealeageasures, this does not
provide a genuine test of the ‘demand-side hypahe®r in this study we
consider only one demand-side factor, as agaiestuh range of supply-side
measures that industry experts consider to be i@pbrFuture research might
investigate the relative significance of the EVGAleéx as against a similarly
composite index of demand-side factors.

7. Implications and conclusion

Based on aggregate industry venture capital andateriequity data spanning
the period 1990 — 2002 from Austria, Belgium, CamaBenmark, Finland,

France, Germany, Ireland, Italy, The Netherlandsiugal, Spain, Sweden, the
UK, and the US, we show that the legal environmentof paramount

importance in measuring the supply of and demand vienture capital.

Favourable tax and legal environments facilitaie éstablishment of venture
capital and private equity funds and increase tigply of capital. Similarly,

temperate bankruptcy laws stimulate entreprenesmaland increase the
demand for venture capital. Government programs,cduytrast, crowd out
private equity investment. These effects are btahssically and economically
significant, and more pronounced than the effectsnf control variables

pertaining to MSCI returns, real GDP growth, patantivity, among other
controls explicitly shown and otherwise, includiogntrols for the endogeneity
of government programs. We showed further thatethiesults were supported
by alternative estimation methods and an analys$isfuadraising across
countries.

In the course of our complementary analyses, weodstrated that industry
dispositions per dollar of GDP are enhanced by desfole tax and legal
environments for funds, and by temperate bankrufgess for entrepreneurs.
Government programs, by contrast, significantly uesd overall industry
dispositions per dollar of GDP. These results atist to the endogeneity of
the establishment of and support for governmengnaros.

What implications do our results have, both for aunderstanding of the
determinants of venture finance, and for policymakseeking to replicate the
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‘Silicon Valley’ phenomenon elsewhere? The prewngiliwisdom, it will be
recalled’? has been that deep and liq@ithck marketsire the most important
determinant of venture capital investment. Polickena wishing to foster
venture capital markets could therefore dargbrectly by implementing legal
measures that are ‘foundational’ for the developneérliquid stock markets:
disclosure laws, minority shareholder protectiomjcarector rights, and so on
(La Portaet al, 1997, 1998; Black, 2001). An alternative route igobe for
governments to supply capital themselves, throughligy funded schemes
that would seek to ‘jump start’ private equity metk This, however, would
seem to be a risky use of public funds, the suagkesgch schemes being highly
contingent on the appropriate design of incent(@son, 2003).

It appears that the menu for policy-makers seekingeplicate a ‘Silicon
Valley' type venture capital market contains mopians than has previously
been imagined. Our results suggest that a randegafl factors may affect
venture capital investmerdirectly. By using the EVCA legal index, which
relates specifically to the factors that matteveature capital investors, we are
able to capture the significance of the most diregacts made by the legal
regime on investment levels. Not only are thesatimiships statistically
significant, but our results suggest that they haweasiderable economic
significance as well. Policymakers wishing to depelVC markets might
therefore consider modifying their fiscal and legalvironment in accordance
with the EVCA index, as an alternative, or in aditto, reforms designed to
foster deep and liquid stock markets.

Our results also raise further doubts about thedewis of publicly funded
venture capital funds. Our findings on Hypothesia&mnely that the presence of
public funds tend to reduce overall industry resyrand, what is worse, to
‘crowd out’ private funds, suggest that most ofstheschemes have not been
designed with appropriate incentives. At best, timglies that the ‘engineering
problem’ for those designing such schemes is acdiffone. At worst, it may
imply that the public sector’'s openness to integestip capture means that it is
inherently unsuited to acting in a role where veayd financial discipline is
required. Either way, the implication of our resufor policymakers is clear,
confirming earlier suspicions: publicly funded v schemes do not appear to
have been, in aggregate, an effective way of sttmg venture capital
investment.

Our third finding is that a temperate personal lpaptcy law increases demand
for VC finance, even controlling for other ‘demaside’ factors such as patent
activity and levels of self-employment. On one levéhis finding is

counterintuitive, given that venture capitakpuityfinance. However, the result
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supports our theory, based on the idea that theepsoofseekingventure capital
itself is costly and that bankruptcy law therebyeets the numbers of
entrepreneurs willing (marginal entrepreneurs) dblea (inframarginal
entrepreneurs) to incur these ‘pre-seed’ searcts.cohis is reinforced by the
fact that the correlation is statistically more rgigant for early-stage than
expansion stage finance amongst the subset okedalading the US, consistent
with the idea that personal bankruptcy law’s impadtisproportionately loaded
onto the very earliest stages of entrepreneuriiVigc The finding is also
consistent with existing research that has showipégate personal bankruptcy
law to be an important determinant of levels ofemteneurship in general. The
immediate implication for policymakers wishing toster national venture
capital markets is clear: it is possible for thgaleenvironment to enhance not
only the attractiveness of a jurisdiction for intags, but also the numbers of
individuals willing to engage in entrepreneuriatity,** and one way to do
this is to make bankruptcy laws less penal.

At a more general level, our results may also hawplications for our
understanding of the complementarities between uventapital and other
elements of financial systems. The dominant clesgibn categorises financial
systems as ‘insider’ or ‘outsider’, according t@ thwnership and governance
structure of their public firms. The divide is celated with the strength of the
protection afforded to shareholders in public firghsa Portaet al, 1997).
Following Black and Gilson (1998), venture capigativity is thought to be
directly linked to stock markets, and thus mapdaiyeacross this divide. Insider
systems, this might imply, are not going to develtip markets without stock
markets. However, whilst the most attractesat from a VC investment, namely
an IPO, might be most readily available in an al@ssystem, the essence of the
VC relationshipwhilst it subsistsn fact owes more to the governance strategies
employed by public company blockholders in insigigstems (Allen and Song,
2003). The relationship involves rich flows of infmation and active
governance activity. The fact that there are letgerminants of VC activity,
which are independent of, and not correlated wédtack market activity,
provides further support for the view that ventwapital’s position is not
‘naturally’ situated in outsider governance regimes

Overall, the policy implications from the data ioglie the road to establishing a
Silicon Valley-like private equity market outsidéet U.S. is paved with
favourable tax laws and legal structures that accodate the establishment of
private equity funds, temperate bankruptcy laws pinavide little or no time to
discharge for entrepreneurs, and at most only § serall scope for direct
government investment programs.
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Notes

Practitioner summaries of public policy initiatsrare available on links
from www.evca.com (for Europe), www.ventureeconaraom (for the

US) and www.cvca.ca (for Canada). Various policytiatives are

summarized in Gilson (2003), Cressy (2002), Arm@@®02, 2003), Cosh
and Wood (1998), and Cumming (2003).

For seminal studies, see Sahlman (1990); BlackGifgbn (1998) and
Gompers and Lerner (1999). The literature is reeeWwy Klausner and
Litvak (2001); Gompers and Lerner (2001) and Arm@@03).

For example, see Poterba (1989a,b), Gompers amei€998), Lerner
(1999, 2002a,b), Keuschnigg and Nielsen (2001, 203

Specifically: Austria, Belgium, Canada, Denmartkinland, France,
Germany, Ireland, Italy, The Netherlands, Portu@guain, Sweden, the
UK, and the US.

That is, we divide the relevant figure by the sarountry’s GDP in the
same year.

We follow the terminology of the European Vent@apital Association

(www.evca.com), and apply similar definitions t@th.S. and Canadian
markets (definitions in other countries may varyhus ‘early stage’

investment refers to investment in ‘idea’ type epteneurial companies
without positive earnings, ‘expansion stage’ inwe=it refers to

investment in companies that could be earning {rbfit need significant
capital inflows for plant expansion, marketing, awdinitiate product

commercialization, and ‘total private equity’ indikel early and expansion
stage venture capital, along with all other forrhprivate equity finance,

such as late stage, buyout and turnaround invessmiévfe study these
venture capital and private equity sectors botletiogy and separately in
order to consider explicitly the robustness of tlesults to different

definitions of venture capital and private equity.

That is, governments may introduce or add to q@og in response to
low levels of venture capital and private equitgheir country.

The ‘engineering’ terminology is due to Gilsoi9(3).

40



10

11

12

13

14

15

16

The ways in which venture capitalists in the W8 and elsewhere
overcome these agency problems by contracting awdtoning has been
extensively studied empirically. See e.g. SahIn&890); Gompers and
Lerner (1999) (US venture capitalists); Reid (1998)K venture

capitalists); and Cumming (2002) (European venturapitalists,

excluding the UK).

Kortum and Lerner (2000) and Tykvova (2000) prevelidence that
venture capital is disproportionately linked to onative activity in the
US and Germany respectively; see also Lerner (20@2idl Lerneet al
(2002).

Requiring regular interest payments and the usmslidteral are ways in
which lenders can overcome the problems stemmiowp fihe fact that
entrepreneurs have private information about tredityuof their projects
and about the way in which they are being carrial 8ee e.g. Hart
(1995); Berger and Udell (1998).

The ‘arm’s length’ vs. ‘relationship’ finance temology is taken from
Rajan (1992).

Other studies suggest that differences in corpaat tax law may result
in differences in transaction structure, but notassarily affect overall
investment levels (Gilson and Schizer, 2003; Leamet Schoar, 2003).

Crucial to the success of private venture fundthésuse of appropriate
contractual technology, both in the design of friahinstruments so as
to minimise agency costs in the portfolio company-kelationship, but
also at the logically prior stage of the covenagtanted by general
partners in VC funds to their investors. These endghat the VCs
themselves are appropriately incentivised to sejJeotd investments and
to keep up their monitoring efforts so as to enghe the maximum
return is achieved on them in due course (Sahlh8@0; Gompers and
Lerner, 1999; Gilson, 2003).

The poor design of fund manager incentives, oviingnandatory rules,
may, it appears, have similarly affected return§/ido (Cumming, 2003)
and Canadian publicly funded schemes (Cumming aratimtosh,
2003Db).

The authors are indebted to Ralph Winter for siggestion.
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Although many end-investors (e.g. US pension fumas tax-exempt, a
significant proportion are taxable (see e.g. Gonamer Lerner, 1998).

This could happen if, for example, the govermawé such funds is
mandated by the relevant legislation, as opposetleing agreed by
contract as with private funds. The covenants aglseprivate venture
funds are capable of being customised to suitm@iffecircumstances, and
of evolving over time. These attributes are noretidy mandatory rules
prescribed by legislation.

Leleux and Surlemount (2003), by contrast, dofimok crowding out in a
study of investment data from 15 European couninethe early 90s.
Leleux and Surlemount argue that their results srpihe view that
public funds ‘signal’ the state’s commitment to papg the venture
capital industry, and therefore encourage privatestment. Leleux and
Surlemount’s dataset, however, comprises the pdi9@9-1996, and it is
therefore worthwhile to explore this issue furtloeer at least one full
business cycle.

Jeng and Wells (2000) consider that bankruptcy iewkely to be an
important legal determinant of venture capital stw@ent, but do not
outline a theory and do not test for links, cititagk of legal data on
relevant bankruptcy laws.

This can be understood as a response to a coeéeatition problem
(Jackson, 1982). When a debtor becomes insolvaetlitors have

incentives to engage in a ‘run on the bank’, enfgraheir individual

claims as quickly as possible, even if this resuit@ reduced overall
value being obtained for the debtor's assets. Bmiky law, by

providing a mandatory collective process, removes incentives to
engage in such a wasteful ‘race’. That said, mdnpye difficulties may

be solved by private contracting in advance—fornapia, through the
use of appropriately structured secured credit eagemts. These and
other aspects of bankruptcy law theory are reviemwe®mour (2001).

In almost all jurisdictions, a debtor may emergent bankruptcy by

entering into a ‘composition’ with his creditorshereby he agrees to
repay a proportion of the face value of his debi$ the rest is treated as
discharged. The difference between this and thesHfrstart’ discussed in
the text is, however, that a composition requirles agreement of a
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23

24

25

26

27

28

majority of the debtor’s creditors. A ‘fresh statgime on the other hand
entitles the debtor to be discharged against tikbesi of creditors.

Another route is to obtain finance from a ‘busmesgel’, that is, a
former entrepreneur who assists others by provigiregseed funding.
However, this is not a universal phenomenon. Inyrzases, would-be
entrepreneurs do not have access to ‘angel’ neswdrk others, the
angels may engage in such sophisticated screenatghe entrepreneur
will need to spend similar amounts on ‘pre-seed’ iaghey had
approached a VC directly.

Or if venture capital is raised and the businessasquently fails: simply
because venture capital is invested in the busidess not mean the
entrepreneur’s personal finances will have beetored to their previous
position.

Anecdotal evidence suggests that at least somgompoof ‘start-up’
entrepreneurs rely on credit card borrowing in ottdefinance the ‘pre-
seed’ stage. See e.g. Tim Huber, ‘Building a Hooks€¢Credit) Cards:
credit cards finance the growth of small busingeagigs’, Minneapolis-
St. Paul Business Journal October 1996; Rodney Ho, ‘Investor
Finances His Dream with Plasti®ySJ.com Startup JournalMay 1999
(www.startupjournal.com/financing/trends/19990502-Go0. html);
Matthew Pfeffer, ‘Entrepreneur Profile: Dave Mc@uiStartup Failures
(http://www.startupfailures.com/Feature_storiestiiy_Dave McClure
.htm); Jill Andresky Fraser, ‘It's Not Just for Ce Cards Anymore’,
Inc.com April 2002; Kate Milani, ‘Startups Often Say Chardg,
Baltimore Business Journal August 2003.

Making bankruptcy less unpleasant for debtors laégsban adverse impact
on thesupplyof credit to small businesses (Berkowitz and WH1{@02),
but it appears that this is dominated by the denadfedtt (Fan and White,
2002; Berkowitz and White, 2002; cf. Georgellis afdll, 2002).

Existing studies (Fan and White, 2002; Georgealhdg Wall, 2002) have
focused on cross-state comparisons within the Ufgreva ‘fresh start’ is
uniformly available under Federal law as soon a&sploceedings have
finished.

Seesupra note 1, for links to the associations’ Internetopages.
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30

31

32

33

34

35

36

20% is used because it is considered to be aoprmmed level of
government support in  EVCA practitioner discussion&ee
www.evca.com). We considered other “cut-off’ poiwther than 20%.
Notably, a cut-off level of only 5% government sapgs associated with
a much smaller material affect on the VC industrgicountry.

As discussed herein, the results are quite rolostalternative
specifications. Some robustness checks are providedhe tables;
alternative specifications not reported are avéelaipon request.

The only exceptions where this variable is comgidesxogenous is in
models 1, 2, 5 and 6 in Tables 5 and 6, wherexbgenous specification
Is provided to illustrate robustness alongside #pecification that
accounts for the potential bias that is assocmaiddendogeneity.

Legal data on personal bankruptcy laws are sanotmour (2002).

The figure used is national life expectancy miB0@syears, to simulate
the impact on a relatively young entrepreneur. fidsalts are robust to
alternative specifications.

When the government variable is defined at the &f6off point, the
coefficient is insignificant (as the other variabldo not materially
change). See alsupranote 22 and accompanying text.

Gompers and Lerner (1998) employ U.S. fund-spedéta while Jeng
and Wells (2000) use industry-wide data across ttmsn See also
Cumming et al. (2004) for a fund-specific analysis of fundraisiirg

Australia. Our approach is more similar to thatdubg Jeng and Wells,
as we also make use of cross-country industry-wlata. Cross-country
fund-specific data are generally unavailable (as ditails in the data
differ across countries), and fund-specific dawseithin any given

country do not provide 100% coverage of all fur@ar interest is in an
industry-wide analysis of fundraising across caestr

Note that regressions (3) and (4) and (7) and g@w that the
significance of the EVCA tax and legal index and tfovernment VC
program variable depend on the inclusion of bothusianeously when
2SLS is used (unlike the OLS estimates). It istfos reason that the
numerous alternative specifications are provided.
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40

41

A finding of no crowding out would require the goament variable to
be positive and significant. When the governmenmiade is specified as
a dummy equal to one at the level of 5% of the miatiknstead of the
reported specification of 20% of the market), teaneated coefficient is
statistically insignificant (instead of negativedasignificant); see also
supranotes 22 and 27.

The results are also quite robust to the diffeiaatruments, including
country dummy variables to pick up political indges to set-up
government funds, as well as the EVCA index (caastrwith
inhospitable laws for VC funds may feel a needdmpensate with more
direct government support), among other things.

An absence in time variation in a legal indexficaurse shared with all
studies that employ La Por&t al. (1997, 1998) legality variables in
relation to time series financial data. We did eotploy a modified

EVCA index, mainly because the weighting and rag&iacross each of
the 10 factors that comprise the EVCA index invelgeme subjectivity
(unlike our bankruptcy index and public funds iradar variables).

Seesuprasection 2.2.

Cf Gilson (2003), who emphasises the importance gblgtgide factors.
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