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ABSTRACT

While informed private equity (PE) investors scré@nthe most promising ventures,
firms may avoid raising of PE for issues of cost aontrol. A critical question

therefore is: which firms get PE? We consider bstlpply and demande side
arguments to study the characteristics of a sanf##81 firms that did receive PE and
compare them to those of a matched sample. Supgadhte pecking order theory, we
show that firms rely on PE funding when there ayaalernatives, i.e.when their debt
capacity is limited, due to financial and bankryptisk and due to important
investments in intangibles. PE investors, fromrtls@e, select firms with substantial
growth options. Further, firms that receive PE hguewn more before the funding

event than companies that did not receive PE.

Keywords: financing choice, private equity
JEL classification: G32



1 INTRODUCTION

Informed private equity (PE) is considered to be an important financing
source for firms with growth aspirations. Reseaorth PE has received a lot of
attention (for example, Wright and Robbie, 1998cduse of the role of PE in
funding high potential firms and therefore, in emtiag innovation, regional
development, economic growth and the emergenceewf industries (Kortum and
Lerner, 2000;von Burg and Kenney, 2000;Powell £24102).

Up to now, research on PE has mainly focused osupely side, i.e. how PE
investors select and manage their portfolio comgm(ilanigart and Sapienza, 1999).
Little research, however, has been conducted ordémeand side, i.e. the decision
making process by which firms seek PE (Wright armblite, 1998). While PE
investors are known to screen for top companiesiy tthoice may be limited to
certain types of ventures. Indeed, not all entnegues will consider raising PE. They
are likely to be concerned with issues relatedéodost of PE funding and the loss of
control and independence associated with it. Maggomost entrepreneurs are not
familiar with this type of funding. Therefore, esreneurs may try to avoid the use
of PE and only get PE funding when there is no rodtirnative (Howorth, 2001).
These demand side issues, however, have beenylangglected in the current
literature. PE financing has often been descrilethafinancing source for young,
high growth oriented companies (e.g. Berger andllUd898) andthe engine for
innovation, growth and employment (e.g. Kortum dreiner, 2000). Yet, studies
have illustrated that the share of IPO firms — Wwhace typically considered to be high
growth companies — that have been financed wittb&f&re going public is limited.
For example, Field and Hanka (2005) find that ot8y%6 of the 1,948 U.S. firms that
did an IPO between 1988 and 1997 is backed by xem@pital, while Bottazzi and
Da Rin (2002) show that only 40 % of the firmsdton Euro.Nm is backed by at
least one venture capital investor. This raisesgtiestion as to which companies opt

for PE to fund their growth.

! Since we study firms that get private equity wtiey are at least 2 years old, we will use the term
private equity (PE), rather than venture capital. $ome cases, the term ‘venture capital’ sensu stricto
would apply.



There is little research that examines the aciual ¢haracteristics that predict
obtaining venture funding (Davila et al., 2003).

For example, while research has shown that PE torsedook for high
potential firms (Zacharakis and Meyer, 1998), il semains unclear whether this
translates into higher pre-investment growth oftldEked firms (Davila et al., 2003).

The goal of the present study is to provide fuinsights in the demand and
supply of PE. The central research question in gaper is: which firms get PE
funding? We investigate empirically the charactessof firms that use PE funding
and compare them to those of a matched sampleno$ fivithout PE funding. More
specifically, we examine a number of charactesstitat help us to understand some
of the important demand and supply side issuesthiBoend, we compare a unique
hand-collected sample of 231 PE backed (PEB) fiwith 231 matched non-PEB
firms.

The rest of the paper is structured as followsségtion 2 hypotheses are
developed on which firms get PE funding. Sectigresents the research context and
describes the data collection. It also describesnikthod of analysis and defines the
variables used in the analyses. Section 4 repbesrésults. Finally, section 5

discusses the results and concludes.

2 THEROLE OF RISK, GROWTH AND INTANGIBLE ASSETS

In this section, we develop hypotheses as to whiofs are likely to look for
and obtain PE (figure 1). We argue that entrepreniy to avoid, if possible, the use
of PE funding. We argue that firms especially regor PE funding when high
financial risks limit their debt capacity. PE int@s, from their side, look for growth
oriented firms. Previous growth may therefore beiraportant selection criterion
(Davila et al., 2003). Finally, we look at the raieintangible assets. Intangible assets
are typically associated with information asymnestriand lack of collateral and
hence, with limited debt capacity. Alternativelyntangibles represent important

growth options for the PE investor and therefagea growth potential.

Insert Figure 1 About Here




2.1 Financial and bankruptcy risk

While PE investors are known to screen for top camgs, entrepreneurs may
try to avoid the use of PE. First, PE funding iseapensive financing source: required
rates of return in Europe vary between 15% and 4kJending on the stage of
development of the investee company (Manigart et1897). Therefore, firms that
have access to other — cheaper - financing arectegheéo prefer those cheaper
sources of funding. Furthermore, although gettiigAcking is often considered to
be associated with higher growth of the company laenkce greater wealth for the
entrepreneur, this is not necessarily the caseinH{@005) shows that founders that
relinquish large parts of their ownership typicathgnerate less personal wealth
through their venture. Second, firms may avoid tise of PE due to the loss of
control associated with it (Howorth, 2001). Contanld independence are important
motivators for entrepreneurs, even to the exteattsbme entrepreneurs would sell the
firm rather than give up part of the equity (Cressy Olofsson, 1997). Getting PE
funding can have important control implicationsPds investors typically take on an
important role in the board of directors (Rosemstet al., 1993). Moreover, PE
funding is often associated with changes in the'irtop management team, among
which replacements of the founder by an outside C@@illins and Forlani,
2005;Hellmann and Puri, 2002). Third, entreprenenay not be familiar with this
type of funding. While most entrepreneurs are doensed to more traditional
financing sources, such as bank debt, they areiset to private equity. As a result,
they feel less able to negotiate and price prieapeity, compared to debt financing
(Van Auken, 2001). Moreover, they are sometimes awotire of the possible
implications of private equity (Howorth, 2001). ltlgs entrepreneurs may be reludant
to pursue an extreme growth strategy, as this ase® the chances of bankruptcy
(Baeyens et al., 2002). Hence, entrepreneurs maglbetant to use PE and may only
resort to it when debt financing is not an optiBespite the fact that entrepreneurs
may try to avoid PE funding, their attitude may mfpa as the situation of their
ventures changes. For example, entrepreneurs beowne open-minded towards
external funding when the financial situation oé tfirm weakens (Berggren et al.,
2000).

The idea of equity issues as a financing sourdastfresort is consistent with

the (extended) pecking order theory. According he traditional pecking order
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theory, firms prefer debt financing to equity ficarg (Myers and Majluf, 1984). The
pecking order theory does not entirely reject newity issues: Chirinko and Singha
(2000) argue that firms may choose equity finanawigen their debt capacity is
exhausted.

This suggests that new equity is a last resorfifors that cannot issue new
debt because they have depleted their debt cap@mtyt capacity is often described
as a situation in which the costs of additionaltdedscome so high that there are
important limitations on additional debt issues @vl; 1984;Chirinko and Singha,
2000). There are two aspects of limitations on dapgcity that may play a role in the
decision of a firm to raise PE: the current diseafrom its maximum debt capacity
and the speed with which it expects to attain @btccapacity (Lemmon and Zender,
2004).

The current distance from maximum debt capacitycidess how much
additional debt a firm can issue without signifitgmncreasing its financial risk. This
is likely to depend on its current debt level, firiek, information asymmetries and
the availability of collateral. Firms characteridag high risks, important information
asymmetries and lack of collateral may find it vepstly or even impossible to get
new debt (Carpenter and Petersen, 2002b), makinigyefgnding the only available
external financing option. High risks, importantarmation asymmetries and lack of
collateral are expected to affect the distance @hfatm is removed from its current
level of debt capacity. The second aspect of lioites on debt capacity is the speed
with which a firm expects to attain its debt capackFirms that require substantial
amounts of external financing may be pushed velgkijuto excessive debt levels
and hence high risk. These are firms with eith@itéd or negative cash flows and/or
important investment programs. This may, againjtentirms to apply for equity
funding on one or more occasions.

Equity investors, from their side, may be willing tund high risk firms,
provided that the firm holds out high growth prosige PE investors can accept
downside risks, because they share the upsideladPEeanvestors are not so much in
the business of reducing risk, but in that of emliramnvalue through increasing returns
in high growth environments (Manigart and Sapieri£89). Moreover, PE investors
do not manage risk on an individual firm basis, bather on a portfolio basis
(Bygrave and Timmons, 1992).



As long as the entire portfolio generates aboveameereturns, PE investors
may be willing to take the risk of bankruptcy ofre® portfolio firms.

If firms turn to PE when their debt capacity is g¢pd or likely to deplete,
then PE investors can be viewed as financiersspfr&sort, rather than the preferred
investors for growth oriented companies. This woungly that part of the most
promising ventures get funding from other sourdenancing, reducing the number
of firms that PE investors can select from. We arthat especially firms with limited

additional debt capacity apply for PE funding.

These arguments lead to the following hypothesis:

Hypothesis 1. PE is used when high financial andkhgptcy risks prevent

firms from accessing other types of financial reses

2.2 Growth

PE investors will of course not invest in any fimrith high financial and
bankruptcy risk. From the firms that seek PE, itmeswill select those with high
growth potential. VC investors typically rely onlltawing criteria to evaluate and
select firms: a) entrepreneur/management team, bdupt/service, c)
market/competition and d) return potential (Macarll and Narasimha,
1985;MacMillan et al., 1987;Hall and Hofer, 1993chAarakis and Meyer, 1998).
Earlier studies highlight the importance of therepteneurial management team as
the most important factor (for example, MacmillandaNarasimha (1985). More
recent studies find that VC investors focus insteadgrowth potential (Hall and
Hofer, 1993;Zacharakis and Meyer, 1998). Moreoueey shift their attention
depending on the availability of information (Zaciids and Meyer, 1998). While
lack of historical data may force VC investors ébyron qualitative, soft information
to evaluate and select start-ups, we expect timaitas to debt providers, PE investors
focus more on hard data when assessing later stagpanies (Rosman and O'Neill,
1993; Manigart et al., 1997). Assessing a firm'stdrical growth path may be one
way in which PE investors deal with information emyetries (Davila et al., 2003).
The fact that a firm has pursued a high growth pathe past may serve as a signal to

a PE investor that it will be willing and able to do in the future. Moreover, firms
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exhibiting high growth prior to PE investment mag looked upon as operating in
high potential markets. If PE investors use the'Brgrowth path as a signal of future

growth, then we expect:

Hypothesis 2: External PE is used by firms thatehexhibited high growth in
the past.

2.3 Intangible assets

Next to financial risk and historical growth, trevél of intangible assets may
be a characteristic distinguishing between firmshwand without PE. Intangible
assets on the one hand decrease the debt caphtigy frm, and on the other hand
signal growth options.

As previously mentioned, entrepreneurs may not idensthe use of PE
funding, unless debt financing is hard to get. Veleehargued that high financial risks
may seriously compromise a firm’s ability to getddiwnal debt. The presence of
substantial intangible assets is another elementntlay considerably reduce a firm’s
debt capacity, and may hence explain why firmser8E. Intangible assets have low
collateral value (Myers, 1977). Further, compam@dgssets in place, growth options
are associated with higher information asymmetipedentially leading to problems
of adverse selection and moral hazard. This makas ihtangible assets provide
limited additional debt capacfty

In contrast to debt providers, PE investors haeeiticentives and the means
to deal with the large information asymmetries asged with intangibles. The equity
nature of their claims incites PE investors to mdinformation asymmetries (Wright
and Robbie, 1998) because equity entails a clainthenfirm’s residual income in
contrast to bank debt. Amit et al. (1998) argue tme of the primary reasons for the
existence of PE investors is their information gssing capacities, which may reduce
information asymmetries, and hence adverse seteatid moral hazard problems. PE

investors, such as venture capitalists, are insiestors that gain private information

2 It has been argued that the debt capacity of groptions (proxied by intangible assets), defined in
terms of the incremental debt that is optimally agged with an investment project, is negative
(Barclay et al., 2006).



on investment projects during both pre-investmemeening and post-investment
monitoring, thereby reducing information asymmetrigetween entrepreneurs and
investors (Admati and Pfleiderer, 1994; Reid, 1996)

PE investors are not only able to overcome thermé&ion asymmetries
associated with intangible assets, but they areedger to finance intangible assets as
they typically represent growth options (Hovakimetral., 2001;Titman and Wessels,
1988), which is an important criterion in the dems making process of the PE
investor (Zacharakis and Meyer, 1998). Gompers§18as indeed shown that PE is
especially important in sectors where assets ageliaintangible and growth options

are important.

These arguments lead to the following hypothesis:

Hypothesis 3: PE is used by firms characterisedsibgstantial intangible

assets

3 DATA AND METHODS
3.1 Research context and design

Foregoing hypotheses are tested on a sample ofotedjiBelgian PE backed
(PEB) companies. In contrast with the U.S. wherestnstudies on PE and venture
capital have been done, Belgium has a Continentadgean financial system. While
U.S. firms obtain an important share of their exéifinancing from capital markets,
this financing source is considerably less impdrfan European firms. Compared to
U.S. firms, Continental European firms rely to acmdarger extent on bank loans
(Hartmann et al., 2003). Only a minority of Belgiirms are quoted on a stock
exchange. The PE industry, however, is quite weletbped in Belgium. Belgian PE
investors are quite active in high tech investmerdspared to their European
colleagues (EVCA, 1987-2003). Still, the role oé tRE industry in financing firms
remains limited: investments made by Belgian VC &t investors accounted for
only 3.3% of the net issuance of unlisted equibgg8Belgian firms in the period 1996
— 2000 (ECB, 2002).

The sample of PEB companies is constructed usiognskry sources. Yearly
accounts of PE investors, press clippings, prelesagses and websites are used to
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identify Belgian companies that received PE betw&687 and 1997. The total
sample is composed of 553 companies, excluding aarap in the financial sector
and holding companies. Following Megginson and34/¢1991) and Lerner (1999),
each PEB company is matched with a non privatetyetpaicked (NPEB) company on
following criteria, measured in the year before Btefunding: activity (NACE-code),

size (with total assets as proxy), and stage. Thdrnwestment situation of the PEB
companies is used, so as not to introduce a sa=edaiused by the funding itself. The
main data for the study are the yearly accountth@fcompanies - collected by the
National Bank of Belgium -, up to 2002. For eachmpany-year, more than 50
variables from the financial accounts (balance sha®fit and loss statement, and

additional information) are recorded.

Insert Table 1 About Here

The sample used in this study is a subsample ofPER companies and 231
comparable NPEB companies for which we have at Bgsars of data at the time of
the initial PE investment Table 1, panel A shows the age and industryibligion
(using 1-digit NACE codes) of the firms in our sdeAbout one quarter of the firms
in our sample is less than 5 years old. 28% ofithes are between 6 and 10 years old
and 20% of the firms are between 11 and 20 yedtsTole firms in our sample are on
average 17 years old (table 1, panel B). 22% ofiithes in our sample are active in
NACE industry 3 (“Metal manufacture; mechanical amstrument engineering”) and
another 22% in NACE industry 6 (“Distributive tralehotels, catering, repairs”).
20% of the firms in our sample are active in NA@Hustry 4 (“Other manufacturing
industries”) and 16% in industry 8 (“Business seeg). As shown in table 1, panel B,

median total assets equals € 2.3 mio while thea@eesize amounts to € 10.5 mio.

% At least 2 years of data are required to study presiment characteristics, including growth
characteristics. Outliers (more than 9 standard demgfrom mean) and observations with missing
values are removed from the sample.
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3.2 Method of analysisand variables

We study which firms apply for and obtain PE furgdlyy carefully analysing
the characteristics of PEB firms and by comparingnt to those of NPEB firms.
Various variables (defined in appendix 1) are ideld in the multivariate analyses.
The Wilcoxon test is used to compare the pre-imaest characteristics of PEB and
matched NPEB firms. We apply principal componerdlgsis to reduce the number
of variables in the logit analyses. Differencegiia-investment characteristics of PEB

and NPEB firms are further studied using multiviri@git analyses.

Financial and bankruptcy risk?

We take into account the current distance from dalptcity by including a
number of variables that proxy for financial riskda(resulting) bankruptcy risk: total
debt ratio, long term debt ratio, interest coveraggesh flow coverage of debt and
short term bankruptcy indicator.

Two types of debt ratios are included in the aredyshe “Total Debt Ratio”
and the “long term debt ratio”, measured respelgtias total debt to total assets and
long term debt to total assets. A high debt ratitidates that the firm has extensively
used debt in the past, thereby possibly reducggdtitional debt capacity. A higher
debt ratio presents smaller protection of preserititure debt providers, because of
the smaller buffer of equity that debt providers ciepend on in case of liquidation.
The debt ratio gives an indication of how the finas been financed in the past. It is a
snapshot of a firm’s complete history of financiclypices (de Haan and Hinloopen,
2003).

Two solvency measures are used to account for ittendial obligations
associated with the use of debt. “Interest covérageneasured as the coverage of
financial costs of debt by the net result after-sash costs, before financial costs and

after taxes. “Cash flow coverage of debt” is cadted as the ratio of cash flow to total

4 All pre-investment characteristics are measuredyeae prior to PE funding. The situation one year
before PE participation may be slightly ‘biased’ weaccounting activities of the PEB firms. A
recent study (Beuselinck et al., 2004) has shown thaticipation of PE funding, firms tend to
embellish their balance sheet, an effect which neatsfitself from one year before PE funding on. If
we are unable to reject hypothesis 1 (w.r.t. findreoi@ bankruptcy risk) based on the results one year
before PE participation, this would indicate thatbiased’ results w.r.t. this hypothesis would be even
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debt. Difficulties in meeting current debt obligats are indicative of financial
problems and may hamper the search for additicslat thancing.

Finally, we include a measure of “short term bapkey risk”. the Ooghe —
Joos — De Vos score is a short term bankruptcycatdr developed for Belgian
companies. It includes financial risk, but alsoemknto account the risk that is
inherent in the operations of the firm and causgdnbn financial factors, the
operational risk.

It is a multivariate logit score for short termlése prediction developed in a
Belgian context and therefore an appropriate atere risk indicator for Altman’s Z
score (Ooghe et al., 1995The risk indicator varies between zero (finargibkalthy

firm) and one (firm in financial distress).

Growth path

We include two relative growth variables: “totalsats growth” and “gross
added value growth”. Total assets growth measuo®s finuch firms grow in size,
while gross added value growth focuses on the drawtadded value. Both are

measured as ...

Intangible assets

We use two variables that proxy for the importanténtangible assets: the
“intangible assets ratio” and the “investments ntangible assets ratio”, which are
calculated respectively as the ratio of intangiblesets and of investments in
intangible assets to total asSefShe intangible assets ratio measures the stock of
intangible assets and takes into account intangiblestments in previous years,
while the investments in intangible assets rati@snees the flow of new intangible

assets.

stronger. Anyhow, the results are robust to usingabées measured three years and two years before
PE participation.

®> The Ooghe-Joos-De Vos score is computed using 8 diftiis variables: (1) direction of financial
leverage, (2) accumulated profits and reserves &b ltabilities, (3) cash to total assets, (4) overdue
short term priority debt, (5) operational net waikicapital to total assets, (6) net operating result
working assets, (7) short term financial debt to stesr liabilities and (8) amounts payable
guaranteed by public authorities and real secutitiégtal amounts payable

13



4 RESULTS
4.1 Wilcoxon tests

Table 2 provides a detailed analysis of the charatics of the PEB firms in
our sample and of their matched counterparts. Wesstthat a majority of the
matched NPEB firms also exhibits a demand for esefinancing. Unreported
analyses show that more than 70% of the NPEB fioiigin external financing,
especially bank financing, within 3 years after B participation of their matched
counterpart.

We examine whether firms that rely on PE funding different in terms of
financial and bankruptcy risk (limited debt capggitin terms of realized growth
before PE funding (growth aspirations) and in terofsintangibles (limited debt

capacity and growth aspirations).

Insert Table 2 About Here

Financial and bankruptcy risk

As shown in table 2, PEB firms face higher finahe@ad bankruptcy risks,
compared to NPEB firms. This suggests that linotadi on debt capacity due to
important risks may be important in explaining whgns resort to PE funding.

There are significant differences between PEB aRdEBI firms in terms of
debt financing. Before getting PE, PEB firms haypidally used more debt,
compared to firms in the same size class, industiy stage of development. Both
samples differ significantly with respect to theiebt ratio (significant at the 5%
level). Total debt amounts to 78% of total assetthe median PEB firm, compared
to 73% for the median counterpart. One year beafogeanitial PE funding, 25% of the
PEB firms have a debt ratio of 88% and higher. Bithmat rely on PE funding also
exhibit extensive use of long term debt, in comgariwith similar NPEB firms. 15%
of the total assets of PEB firms consist of lorgtt debt, compared to 10% for

comparable firms. This indicates that, one yeaotgethe initial PE participation,

® Intangible assets consist mainly of R&D expenses, patedtficenses.
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PEB firms have accumulated relatively more debt especially more long term debt
compared to a sample of matched firms. As the AEBsfget PE funding later on,
they apparently have a need for future externatlimm However, given their high
debt ratios, these firms may find it difficult tetg additional debt funding.

PEB firms are typically less solvent, comparedhiirt matched counterparts.
Indeed, the results in table 2 show that PEB fiamesmore likely to incur problems in
meeting their current interest obligations. Thesiiast coverage ratio is significantly
smaller for PEB firms in comparison with matchean (significant at 1% level). A
median PEB firm has an interest coverage of lems 1h6, whereas coverage is 1.9 for
its median counterpart. Almost one third of the FiEBIs (67 of 231 firms) exhibits
an interest coverage lower than one, one years fiBE funding. Firms that rely on
PE funding do not differ significantly from compahta firms in terms of their cash
flow coverage of debt. However, the finding witlspect to interest coverage suggests
that PEB firms are more likely to incur problemsservicing their debt obligations
before PE financing, in comparison to similar firmds lenders typically investigate
firms’ past payment experiences before decidingrémt a loan, firms with previous
problems in meeting interest payments may fincardhto secure additional debt from
debt providers. Moreover, unless a considerablecase in net results is expected,
additional debt financing will make it even harder the firm to sustain its debt load,
thereby increasing the chances of default.

Table 2 also shows that higher financial risks,sgig combined with more
important operational risks, cause PEB firms toil@kta higher risk of bankruptcy
compared to matched firms (significant at the 1%elle 52 PEB firms are classified

as failing, one year before PE funding, compareahly 28 NPEB firms.

Growth path

As shown in table 2, PEB firms typically follow aone aggressive growth
path before obtaining PE funding. The growth pdtlPBB and NPEB firms differs
significantly (significant at the 5% level) bothterms of total assets and added value.
For example, a median PEB firm exhibits a totaktsgrowth of 13%, compared to
only 7% for a median NPEB firm. These suggest Btatinvestors might use growth

as a selection criterion.
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Intangible assets

Finally, the results in table 2 also suggest tmarigible assets are more
important in PEB firms, compared to NPEB firms, tbat terms of stock and flow
(significant at the 1% level). PEB firms typicalhave large ratios of intangibles to
total assets and invest more in intangibles poPE funding. This suggests that a
number of PEB firms may only have limited or evencollateral available for future
debt issues, making it hard to obtain (further)tdeb

To sum up, bivariate analyses suggest that thendinh health before PE
participation is so deteriorated and the bankrupisk so high that it is highly
unlikely that debt providers will be willing to eettd more debt to the firms. Equity
therefore seems to be the only external fundingoogdor a considerable number of
firms that resort to PE. There is, moreover, evigethat PE backers from their side,
consider previous growth as a signal for futureagho

It is therefore an important criterion to identiygh potential firms. Finally,
PE is important for firms that seek to fund largeestments in intangible assets, such

as large R&D projects.

4.2 Principal component analysis

The hypotheses are tested using multivariate lagilyses. Correlations
between independent variables may cause colliyegnibblems in multivariate
analyses. Therefore, we first transform the origwvexriables into a smaller set of
factors by means of a principal component andlysBetails of the principal
components analysis are provided in table 3. ThHeetors are extracted by the
principal components analysis. The factor iderdtiien is based on factor loadings,

which measure correlation between factors andralgiariables.

Insert Table 3 About Here

" Principal components corresponding to eigenvaluesiahngn one are retained. To facilitate
identification, a varimax orthogonal rotation is foemed.
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The original variables total debt ratio, long tedabt ratio and short term
bankruptcy risk exhibit a strong positive corraatiwith factor 1, while interest
coverage and cash flow coverage of debt exhibir@ng negative correlation with
factor 1. This factor is clearly related to limitats of debt capacity due to financial
and bankruptcy risk. Factor 2 exhibits a strongitp@s correlation with total assets
and gross added value growth; it is labelled “gfdwEactor 3 is highly positively
correlated to both the intangibles and investmanistangibles ratio. Hence, factor 3

represents the importance of intangibles in tha.fir

4.3 Logit analysis

Insert Table 4 About Here

The results of the bivariate analyses are confirimethe multivariate logit
analysis. The logit results in table 4 show thgn#icantly more firms with high
financial and bankruptcy risk issue PE (significanthe 1% level). Moreover, a high
growth track record increases the likelihood oftiggt PE (significant at the 5%
level). Hence, our findings suggest that PE backetexpret historic growth as a
signal for future growth potential. Finally, infoation asymmetries and lack of
collateral further explain why firms use PE fundimg the likelihood of getting PE

funding increases with the importance of intangl{iggnificant at the 1% level).

4.4 Post-investment evolution

In this section, we describe how the firms evolfterahaving received PE, in
order to have further evidence on whether debt agpavas exhausted pre-
investment, whether PEB firms exhibit higher groatid whether they invest more in
intangible assets. We do not make any claims ath@utlirection of causality in the
relation between receiving PE and the post-investrobaracteristics of PEB firms,
as there are problems of endogeneity. For exarfiples may resort to PE funding to
finance future investments in R&D. On the otherdyanvestments in R&D may only

be possible after the firm has obtained PE.
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Insert Table 5 About Here

Notional debt ratio

Firms with high levels of financial risk typicallyave limited possibilities of
obtaining additional debt, inciting them to issuge. However, firms may also decide
to issue PE not because current debt ratios atedbkigh, but because they want to
maintain financial flexibility in the future (Fanand French, 2002). In this case, firms
resort to PE funding because additional debt fimancwould push them to
excessively high debt levels and preventing themaige additional debt. That is, by
issuing equity and hence by lowering their debiosatfirms have the financial
flexibility to issue debt later on. Following Mayand Sussman (2005), we compute a
hypothetical debt ratio, th&notional debt ratio”. This measure indicates wkizd
firm’s maximum leverage would have been in casefitime would not issue equity,
but debt instead. Notional debt ratio is measusetbbows: if debt is issued, then the
notional debt ratio equals the debt ratio; if egus issued, then the equity issue is
added to debt to compute the hypothetical debb.rdthe notional debt ratio is
examined in the year of PE participation and thiéodong year, since under this
explanation PE is issued in anticipation of futexeessive debt levels.

The results for notional debt ratio in table 5 @mftrm that PEB firms resort
to PE funding when future issues would distort fihas’ liabilities structure in case
only debt were to be used. The maximum notional dafio amounts to more than
85% for half of the PEB firms, of which one quarkers a notional debt ratio larger
than 95%. These results clearly show that usindusikely debt to satisfy external
funding needs would push PEB firms very quicklyetaessive debt levels, thereby

increasing their risk of default.
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Investments in intangible assets

Future investments in intangible assets are alsdiest to examine whether
these may explain why firms resort to PE fundinge Wiclude the average
investments in intangible assets to total assetsaiyear of the PE investment and the
year thereafter. Table 5 shows that PEB firms ins@gmificantly more in intangible
assets after PE participation (significant at 1%ele While intangibles may seem
relatively small compared to total assets, thiswa$ the case when investment in
intangible assets are compared to the initial armainintangible assets. If, for
example, we use a threshold of 20% gross investna¢@t(Cooper et al., 1999) or a
minimum absolute investment in intangible asset€ @50,000 for firms for which
intangible assets in the previous year are zerartmown to identify so-called
investment spikes, we find that 57% of the PEB $irshow an investment spike in
intangible assets in the year of the PE investroetihe year thereafter. Raising debt
to fund such large investments in intangibles wdwddifficult or even impossible,
since it provides debt financiers with little cedeal value and carries high

information asymmetries (Ueda, 2004).

Growth

We further check whether the PEB firms do indeedwgfaster after PE
participation by looking at average “total assetswgh” and average “gross added
value growth” in the year of the PE investment #mal year thereafter. As shown in
table 5, PEB firms grow faster immediately aftetasting PE funding (year O and
year 1). Total assets of PEB firms grow on avei2i{fé, compared to 9% for NPEB
firms (significant at the 1% level). Gross addetugagrowth amounts to 12% for a
median PEB firm, compared to 4% for a median NPEB {significant at the 5%
level). The mere fact of having received PE mayairse, impact growth rates.

The post-investment analyses confirm the pre-ieest findings. After
having received PE, firms grow faster and investemim intangible assets. This
confirms the role of PE investors as enablers ofun, allowing firms to invest in
assets with low collateral value and high informatasymmetries. Not all growth
oriented firms raise PE, however, as the post-imvest analyses also confirm that

especially firms with potentially too high levelsdebt rely on PE.
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In order to understand which firms receive PE, ligimand and supply side

have to be taken into account.

5 DISCUSSION AND CONCLUSION

An important role of PE investors as financial intediaries is to select the
most promising ventures, by carefully screeningeptial investments. PE investors
are considered to have stringent investment aitevithholding only ventures with
the highest potential. However, due to demand &s9RE investors may be denied the
opportunity to select from a broad set of high ptigé ventures. Demand constraints
may make PE a financing source of last resort,erathan the preferred source of
funding for top companies. In this study, we tryget a better insight into which type
of firms obtain PE funding and how this can be exmd taking into account the
perspectives of both the demand and supply siddinaincing. We study the
characteristics, financing and investment stragegfea sample of 231 PEB firms and
position these characteristics by comparing therthéocharacteristics of a matched
sample of firms.

Our results show that limitations on debt capaditg to high financial risk are
an important reason for firms to resort to PE foiag. Most PEB firms have
accumulated debt before getting PE and exhibit higiy both in terms of financial
and bankruptcy risk. Consistent with Baum and $ihan (2004), we find that the
characteristics that lead to PE financing are slpicalso the characteristics that
trigger failure. In addition, we find that firmseaforced to use PE not (only) because
of the level of debt capacity, but (also) becausine® speed with which debt capacity
is attained. In other words, our findings suggbat firms use PE because additional
debt funding would push them to excessive debtlde¢ence, PE allows firms with
limited internally generated funds to grow beyolne limits of their debt levels.

PE investors, from their side, face the challengeselecting the most
promising ventures. Unlike for start-ups, PE ingestmight use the historical growth
path as a signal to identify growth oriented veesurln contrast to the results of
Davila et al. (2003) which study employment growltiring the months before VC
funding, our findings do suggest that growth igedictor of obtaining PE funding.
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Finally, our results suggest that firms opt for Wken they have substantial
investments in intangible assets. This hints atrtthe of PE in reducing information
asymmetries between entrepreneurs and investotsalbo at the role of PE in
funding firms with limited debt capacity. As intablps also typically represent
growth options, this result, again, suggest that BE investors are both investors of
last resort and enablers of growth. First, most games that apply for PE do so
because there are no alternatives. Second, fromsetltompanies that seek PE,
investors select those with higher growth rateghi@ past and with more growth
options.

Our results are important for entrepreneurs. Oudifigs suggest that many
firms only turn to PE investors when their finah@auation is so deteriorated that it
is almost impossible to get funding from other sesr This may considerably reduce
the strength of entrepreneurs’ negotiation posstiamen they turn to PE investors.
Entrepreneurs may, therefore, need to considerygpfor PE funding earlier on.
Our results show, furthermore, that PE investolscsdéirms based on their historical
growth path. This suggests that firms may pursugoavth strategy to signal their
growth orientation to PE investors.

Moreover, for PE investors it is important to knbew firms that apply for PE
funding differ from firms that apply for other s@es of funding. The results of our
study strongly suggest that the set of firms fromacl PE investors can select is to a
substantial extent limited to those firms that @ get funding elsewhere. It might,
for example, be a worthwhile strategy for PE ingestto try to increase deal flow
from companies that are not in imminent financiatréss by stressing their non-
financial contributions, such as their certificatimle and their post-investment value
adding. This might increase the investment capadithe PE industry.

Moreover, our results are also important for pohagkers. All over the world,
governments have set up programs to enhance fimqo€ientrepreneurial firms. One
of the main rationales of government interventiothie PE market is the role of PE in
providing funds for firms that may have difficukien getting funding from other
sources and hence, in diminishing perceived fundiags (Lerner, 1999;0ECD,
1997). Our study, indeed, confirms that PE is ingoarfor firms with limited internal
funding sources that wish to grow beyond the linotsheir debt capacity and for
firms undertaking substantial R&D projects. Howeveur results indicate that

demand side issues need to be taken into accouparticular, we find that a lot of
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entrepreneurial firms only consider using PE whebtdinancing is hard or even

impossible to get. Consistent with Mason and Harri@002), our results suggest that
entrepreneurs might need to be educated on thentdyes of PE financing, so that
the need for equity funding is translated into dedh&So far, little research has been
done on demand issues in the PE sector. It isfireraot clear whether our findings

are typical for the PE industry in a debt orienéednomy or whether the importance
of debt capacity in the demand for PE is a comneatuire of the PE industry all over
the world. We therefore call for future researchtlo& decision making processes of

entrepreneurial ventures in different institutioaat financial settings.
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Characteristics of PEB firms

Of interest to PE investors:
Growth oriented firms -
including firms with
important investments in
intangibles

FIGURE 1

PEB firm:
- Limited debt capacity
- Growth oriented
- Important investments in
intangibles

Interested in PE:

Firms with limiteddebt
capacity — including firms
with important investmen
in intangibles
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TABLE1

Description of the sample (N= 462; 231 PEB & 231 NPEB firms)

Panel A: Distribution of the sample by age and stdu

Age [at the time of PE investment] # %
firms | firms
Start-up & Early stage (age5) 120 26%
Later stage (5 < age) 342 74%
- b< age<10
132 | 28%
- 10 < age20
92 20%
- 20 < ag&30
64 14%
-30<age
54 12%
Industry (1 digit NACE code) # %
firms | firms
0: Agriculture, hunting, forestry and fishing 0 0%
1: Energy and water 2 0%
2: Extraction and processing of non-energy-produninggerals and derived producty;, 22 4%
chemical industry
3: Metal manufacture; mechanical and instrument eeging 100 22%
4: Other manufacturing industries 92 20%
5: Building and civil engineering 26 6%
6: Distributive trades, hotels, catering, repairs 102 22%
7: Transport and communication 20 4%
8: Banking and finance, insurance, business servieesng 72 16%
9: Other services 26 6%
Total 462 100%
Panel B: Descriptive statistics of age and size
Variable Q1 Median Q3 Mean St. Dev.
Age 5 10 22 17 16
Size (th €) 827 2,276 6,178 10,509 56,263

This table reports the description of the sample us#dusrstudy.

Panel A represents the age and industry distribufothe 231 PEB firms and 231 matched NPEB
firms in our sample. Using secondary data, PEB firnesi@entified as firms which get PE between
1987 and 1997 and for which are at least 2 yearatafliefore PE investment are available.

Panel B reports the descriptive statistics of ages@edof the 462 firms in our sample.
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TABLE 2

Pre-investment characteristics of PEB firms, compared to matched firms

Variable PEB | Q1 Median Q3 Significancs
(2-sided)
Total debt ratio 1 0.64 | 0.78 0.8 **
0 0.57 | 0.73 0.86
Long term debt ratio 1 0.05| 0.15 0.28  ***
0 0.02 | 0.10 0.25
Interest coverage 1 0.72 1.56 351 =
0 0.86 | 1.89 4.82
Cash flow coverage of debt 1 0.04 0.11 0.21
0 0.05 | 0.11 0.21
Short term bankruptcy risk 1 0.17| 0.37 0.64  ***
0 0.09 0.26 0.47
Total assets growth 1 -0.02 0.13 0.44 **
0 -0.03 | 0.07 0.21
Gross added value growth 1 -0.06 0.10 0.40 **
0 -0.13 | 0.03 0.20
Intangible assets rati$ 1 0.00 | 0.00 0.00| =
0 0.00 | 0.00 0.01
Investments in intangible assets r&tio 1 0.00 | 0.00 0.00| ***
0 0.00 | 0.00 0.01

® PEB > NPEB
Significance level of Wilcoxon rank sum test (twded): * 0.05< p < 0.10. ** 0.01< p < 0.05; *** p
<0.01;

This table reports the firm characteristics of 231 Rias and 231 matched NPEB firms. PEB firms
are identified as firms which get PE between 1987188¥ and for which are at least 2 years of data
before PE participation are available. We repadt fguartile, median and third quartile values for
several characteristics that are expected to affecuse of PE. Also reported are the results from a
Wilcoxon — Rank Sum test between PEB and NPEB firms.

30



TABLE 3

Classification pattern of variables by means of principal component analysis

Variables Factor 1 Factor 2 Factor 3

Total debt ratio 0.72 0.26 0.08

Long term debt ratio 0.33 0.25 0.19

Interest coverage -0.74 0.03 0.00

Cash flow coverage of debt -0.83 0.06 -0.04

Short term bankruptcy risk 0.73 -0.06 0.15

Intangible assets ratio 0.11 -0.01 0.91

Investments in intangible assets ratio 0.09 0.00 0.90

Total assets growth -0.01 0.71 -0.03

Gross added value growth 0.03 0.73 -0.01

Eigenvalues 2.65 1.16 1.51

Interpretation Limited debt Growth Importance of
capacity —Risk intangible assetd

This table reports the classification pattern by mednmiocipal component analysis of the variables
used in this study. Principal components correspontdirgjgenvalues larger than one are retained. To
facilitate identification, a varimax orthogonal ation is performed.
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TABLE 4

PEB versus matched firms: logit analyses

Model (PEB =1) Coefficient Significance
Intercept -0.66 il

Factor 1: Limited debt capacity — Risk 1.66 *xk
Factor 2: Growth 0.17 *x

Factor 3: Importance of intangible assets 6.32 rrk
Number of observations 462

Likelihood ratio 20.37 rkk

Significance level: * 0.05% p < 0.10. ** 0.01< p < 0.05; *** p <0.01;

This table presents logit estimates of the determénainbbtaining PE or not, using 231 PEB firms and
231 matched NPEB firms. Factor loadings are caladilagesed on the principal component analysis
presented in table 3. PEB firms are identified asdimtich get PE between 1987 and 1997 and for
which at least 2 years of data before PE partiopaire available.
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TABLES

Post-investment characteristics of PEB firms, compared to matched firms

Variable PEB Q1 Median Q3 Significance
(2-sided)

Limited debt capacity (speed)

Notional debt ratio 1 0.73| 0.85 0.95  *x*

(maximum year 0 & year 1) 0 0.61] 0.77 0.89

Importance of intangibles

Investments in intangible assets ratio 1 0.0 0.00 0.0

(average year 0 & year 1) 0 0.0 0.00 0.00

Growth

Total assets growth 1 0.06 0.27 0.73  ***

(average year 0 & year 1) 0 -0.10 0.09 0.34

Gross added value growth 1 -0.14 0.12 0.57 *

(average year 0 & year 1) 0 -0.19 0.04 0.29

Significance level: * 0.05% p < 0.10. ** 0.01< p < 0.05; *** p <0.01;

This table presents the post-investment characteristiteeofirms in our sample. PEB firms are
identified as firms which get PE between 1987 an@li718nd for which are at least 2 years of data
before PE participation are available. We repadt fguartile, median and third quartile values for
several characteristics. Also reported are the regwits & Wilcoxon — Rank Sum test between PEB
and NPEB firms.
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APPENDIX 1

Definition of independent variables

Dependent variable

PE

=1, if firm has received PE funding = 0, ottiee (matched NPEB firm)
» Year O: year in which PE funding of PEB firm is eaecd

I ndependent variables measured in year before PE participation (PRE INVESTMENT)

Total debt ratiq

= Total liabilities, /Total assets

Long term debt rati@

= Long term liabilitieg /Total assetg

Interest coverage ratio

= Coverage of financial costs of debt by net resftier non-cash costs,
before financial costs and after taxes
In general: (net result before financial costs aetbre taxes — operatiorjal
taxes)/(financial costs of debt — tax advantagnahcial costs of debt)
* If net result < 0, then there are no taxes duehennet result and
hence there is no tax advantage of debt: net rbsidire financia

costs and before taxes/financial costs of debt
e If net result > 0, but < financial costs of debhen the ta
advantage of financial costs of debt is limitecbferational taxe
on the net result before financial costs: [net ltdsefore financia
costs and before taxes * (1- tax rate)]/[financiasts of debt — tajx
rate* net result before financial costs and befares]
e If net result > financial costs of debt then: [rmesult beford
financial costs and before taxes * (1 — averaged&]/[financial
costs of debt * (average tax rate)] or net resefofe financia

costs and before taxes/financial costs of debt

v)

Cash flow coverage of debt

= Cash flow, /Total debs

Short term bankruptcy risk

= multivariate logit score for short term failupeediction developed in
Belgian context varying between 0 (financially hleglfirm) and 1 (firm inf
financial distress) and computed using 8 of thm'Brfinancial variables: (1
direction of financial leverage, (2) accumulatedfiis and reserves to tof
liabilities, (3) cash to total assets, (4) overdhert term priority debt, (§
operational net working capital to total assety, (ét operating result {
working assets, (7) short term financial debt torskterm liabilities and (g
amounts payable guaranteed by public authoritielsraal securities to totf
amounts payable.

3~

Intangible assets ratjo

Intangible assets/Total assets

Investments in intangibl
assets ratig

elnvestments in intangible asset3otal assets

Total assets growth

(Total assetsTotal assetg/Total assets

Gross added value growth

(Gross added vatu6ross added valygGross added valye
* Gross added value: value of products/services mediand sold
value of products/services purchased and used

34



I ndependent variables measured in year of and one year after PE participation (POST INVESTMENT)

Notional debt ratio
(maximum year 0 & year 1

Maximum hypothetical debt ratio over years 0 f bt is issued: debt
ratio; if equity is issued, then the equity isssi@dded to debt to compute 1

hypothetical debt ratio

Investments in intangibl
assets ratio
(average year 0 & year 1)

EeAverage ratio investments in intangible assets gears 0 — 1:

(Investments in intangiblgs- Investments in intangibl@g(Total assets+

Total asset3/2]

Total assets growth
(average year 0 & year 1)

Average total assets growth over years 0 — 1:
(Total assets— Total assetg/(Total assetg)/

Gross added value growth
(average year 0 & year 1)

Average added value growth over years 0 — 1:

(Gross added valye- Gross added valy¥(Gross added valu@
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