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Abstract

In this paper we analyze how diffépreintatgpepubifi ve
ifaffect performance of portfolio companies. We usEe
2000 and 2018 and weibhaeddathketted &ahe instituti
al most 5000 investors. We find that public VC inv:¢

whil e indirect public investmentsi fsascthmarnst ¢)hep drli
better. We | ink these findings to the fact that

i nvest ment s. On the other hand, indirect funds in
whi cihsesa a question of whether indirect VC investrt
and not necessarily improve the value added by t
instrumental variablesd specifications.

Schl ¢ssel werwventur e capital, net wal k veamaluy £iBgapg
Il nvest ment Fund, syndication, public policy
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Abstract

I n this papedi wéteyapeaad yafe \hiemu ag iepeciatpa ttea,l
pubdama i ndiiefcftecptubgdearctf or mance of portfolio
than 20,000 VC deals in Europe bee tuwne eme

00
dr

0
on the institutional sett 50@ n(vpsshlioNe / 1 in e

public VC investors perform consistently wor
investments (suchrad ntvlee efBlUUTENK es1) Blearmf @ r m ¢ ¢
We | ink these findingsdoonoheehtet thatbesbl
i nvest ment s On the other hand, i ndirect fur
characteristics, which raises a question of
a high | evlel gafnwiadfianot necessarily i mpr o\
We confirm the main conclusions using instru

JEL Cdkels: G21826 ,H807 3
Keywovesture capital, neatlwovrekn taunraluycsaipse,a ag
l nvest ment Fund, syndication, public policy

1.l ntroducti on

Lorgerm gr owt h i n -dmwoidveernn ,e ctoenconmmioel so giys best
i nnovationnnAmdtsonces often | inked to entre
promoting entrepreneurship through | arge sca
governments plan to spend 1,000 billion euro
i mrvat e alnhde gl w |l anbsi Itéos moasi s ev83FILment i n sus
technol ogies and digitization within the I nv

instr Wmehtesevidence of effectiveness of such
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topioéd ihs gh policy importance. The interestin
money IS spent. Il n this work we focus on the
entrepreneurship and innovation.

There are several tQheerdatmedald rveCa & d mansf q re
would have a different i mpact on the economy
very rationale for existence of -oBVG@sntheals bee
debaroersemocsampared toss$ héCUSapitthalreavail &bl e
Moreover, the capital that is present is rat
t hamaftshydgemancing. This rationale has -l ed Eu
stage funds.n 0% acft agarolryevédtaments in Europ
conducted by (tkrea-égmevreatn.mneMitisP616) i s beyond
informational asymmetries possibly-sitagde t o u

vent-amaes t een preebms t o be more severe tt hihasn f o

far | ess c¢clear whether public capital can he
reason forbabked YObIskould have any infor ma
privatelwomnmany a case, it |l eads to stringer
whenever public capital i's involved, which |

On t he ot hebrachkaendd ,c appuibtlailc i s al so used to
mar ket hfeaiplgubrbed:c ntat ure of innovation, which |
directly subsidizing innovative firms, polic
provide a socially opti mal |l evel of yinnovat.
uncl ear, whether such BHohmhermensd ba R2a0JCzxPrRiCt 2
provide an overview of evidence of causal ef

typically the positive effect 1 s smal/l|, i f a



fu

On

ndi

e of thettpotssgbeammmwestrsect for the fine

ng new ventures, is to directly provide

nomepayabl e subsitderens ,| odaerbst ,wiet.hg.l,ow oinngt er e s {

goverdamekned venture esapetal prdbealtaettor ma:

i n

| a

vesting in entrepremuddrnicalf uncodpamdndie asad up
tter conducted e.g. by the European I nvest
GVCs, howasviemifloabrh epen t o tihien fporrinvaatti eo noanl e s

y mmevthreyn it comes to assessment of 1 nvest me
public means is not necessarily driven by
nsiderati ons,l oscuad h measr kienvwse sotri mpg oimmot i ng | 0«
cessarily being a bad thing, if aiming at
|l itical abuse and thus inability to pick a
attl igputyCs crowd out private money. Finally,
nitoring, nurturing, and mentoring investe
As described in more detail in the next s
idence, t-hatkegovidtsasmaenfef ecti ve than privat
i mul ating perf or maemadeenssf-u hcdoenrpsatnoi oeds .i sWhtaht e

y this is the case. I n this paper, we | ook
alysis and argue that one of the reasons f
i mul ating growttdi dbfiercteerpamn reesc tagkend sheiirn t
vestors, awhsbbware.g. by Hochberg et al (2
(2022)crwai E&lurelpement s ocfo nphadusweust oe sls fdfer
cent ivvaetse tfou npdrsi, public VC firms are | ess
they are not a welcomed partner for priva

nment ails uicnhv easstf nidinptedst § or m better than t h
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hy pe@sihze, that tshdlsedtsi amai onfl yt hdea ¢bheesot tchoannn evcal
added

Usi ng a -cnoelw ehcathedd d®dapba@Beitowmmlsameodtwi th dat
al M8t 000 deals i nplhiriopeVCwearfe aas admbatr edf
financing rounds, a | ower growth of sales af
an I PO or M&A, compared to deals involving o
i nvol wdme mtdi r e cts opcuibaltiecd WO tshs ibaestatlelr tohurteceo ntes
compared to t heNepuwrhelwy trei Mattd e¥C.resul t al sc
vari abl es6é approach, i.e. when considering f
funds affect the probanheinWe.tlyi ok rlkeeseevehigean

net work properties of thepahtrieeult gpessoof h&Cf

are not me mbceornsn eccft etdh ec Ibheqsutes of i nvestors, \
deaOn the confradyevwdeaksothat indirect VC
connectedaVCd hewpmpmanfeo it mamed et hhaetstt here i s | it

EI'F i nvest ment Trharnsstelse ¢ eh ec afgaueessatrnecond b &l Whea h e s
assedi awtit th this type of governmental support
2. Literature Review

2. 1. Rationale for GVCs

Exi stence of government venture capital (

premi se, that an eduwigtey i qaspe sd xmentt ssa b oimeg &f @Ay

why séeade companies face a financing gap. Fi
innovation, which | eads to | ess financing fo
opti mal |l evel woul d be. Seconduyifnce&omenat j o
potenti al investors cannot circumvent agency

mar ket failure can be to a certain extent al



portfolio compani esi cdipraetcet liyn, tahnedi ra cniai nvaegl eymepi

careful contracting.

Government venture capital exists also fo
because certain political goal s are foll owed
agggate |l evel, regional di sucprse paanndc itehse imi gihntv
f ound geographical clusters, while other par

Secondly, public policy might Itbe liintiersest ed

i nd

gov

epe

ern

Wh i

ut i

ht

ndently of the purely economic reasoni
ments to develop |l ocal supply i n some

| e taterlgewaadtet heoreti cal orfe aGWwss,, af ocrart

ny needs to take into account the pote
not be equally successful i n picking t
e they | ack t he iatsisceals nreenas osrksi | diss toar tb

There is some evidence, that GVCs ar
ing the most promising portfolio compa

ion processe(CROOdtofLiedliesxamahdDShahaemc
ue political pressure (whereas the | at
0 of the government venture capital, i
pment rcecan elpganaddrysivcthd i d as a pursuit of
ment ) .

ondly, agésemhnhgbht not be as successful
ring devel opment of portfolio companie
i vtey psicchaelmefsoAs pCu mmitreg VeCts . al (2017) obs
uld typically use contracts with fund

and cl awbacks in the event of poor per
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andohan, 2013). GVCs, by contrast, are reput

this matter) to have compensation terms that

funds, and invariant over timexaaoadr st sedcamo
public funds (Cumming et al ., 2017).

2.2. GVCs and performance of companies

Regarding developing firms, Colombo, Cumn
extensive |literature overview of GVEs®&si mpac
one measure of performance: a probability of
i mpacts of GVCs on exits, e.g., Cumming and
a higher percentage of i nvedslt naesntas gtrheaatt ear em:

capitalization of suchaindvesi maackdcd af atyny e
Most other, however, are | ess optimistic. Br
performance of c¢comparbiack ebfaGVkCessd) bvye rgsouvse ront nineeni
VCs from 25 countries and they PPCmackihrmd con
have higher exit rates than es@pmomasmiresd WLcsk e d

this effect cani bk thegklghexpiavestdmant amo

purely by a GVC have significantly | ower exi
invest ment amounts (Da Rin, Hellmann and Pur
(2017) al so lodolgoatertnime nit mwa&cectsus private i nc

backing on the exit performance of entrepren
indepenhbaaked Ccompani es have bett eracexeidt per
compani esyn ditxepeisvlaeappendent and government al
rise to a higher (but not statisticaily diff

backing. Al so, Cummi ng and Johan (2008) find



unsucexsdfsul(secondary odlfesy, imbsyldaak asand ewr
organi zation structures.

23. Economic effects of GVCs

l nnovation

When it comes t o tbhaec keefdf eMcQs oofn g onvneorvnan e not!
|l ooked at the effect of VCs on diverse measu

productivity (TFP), the numPieer ndkipatamd s, S&

(2017) compare innovation rates, asndneasured
publicly backed companies in the UK. They ¢
increases a probability of a gdgeteattsapmlicat
contrast, the probability of a company to ha

significantly between companies that receive
private sector and those conopnanpiresv attheatV O ef cue
These sruegsdudisitts sol ely public VC investments a
rates, and syndicates between public and pri
backing by a purely private capital
Bertonivoamnad (T2yk15) | ook at i nnovation rat
Europe. They measure invention using patent

proxi ed bywetihgertcoeidt gptaiteemt stock. Their main

nosydn cated government VCs do not have any in
They do, however, boost the impact of indepe
invention and innovation if they synmndiecat e,
for private capital but a good compl ementary

Sales and Empl oyment
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Grilli amadoMu),timsuing data provided by th
that while a backing by a private VC is asso
to no backing, this does not hold for GVC. I
negartdlvet i onship. The authors find a positiyv
syndicated investments by both types of inve

| VC investors. t Mabbeiyl ictoyn colfu dgeo vtehrdéntenemt s t o s u

entrepreneurial firms through a direct and a

A somehow more optimistic view is present
They | ook at empl oyment growth in coodpani es
fuwms acting as a | imited partner of private \

invest ment by the GVC. They are able to show
empl oyment growth, but it is much higéeroff
an | VC. Finally, Croce, Mart?2 B Rxeenta (2
hi gher i mpact on employment growth in invest
carried out during a period ofserobisnwaer ma
compl eted before the crisis.

Crowding out

Surl emont and Leleux (2003), for instance
15 European countries between 1990 and 1996
greater amoonbe Dhvmeheyg tn the industry as
crowding out of private investment is presen
invol vement correlates with smaller VC indus
I i terat umiex eadn de fffiercd s, hi ghly dependent on t|
there is evidence of crowding out by Cumming

and Maclntosh (2017), while no such evidence



and Johanwar2m la®gai nst drawing bad policy con
(lack of) crowding out, as these are often d
24. Syndication and networks and perfor manc
There is a fair amounaf oifn veevsi tdneennctes tahfafte cs
performance asf reomparidedy J22skeSevearenl (2012
channels are believed to be respbeesgyielsl e for
prindgimplretohiengsel ecti ongprt at e sassaytnoneeet erti oensi n
di versibrcat n,anicmmrilowved kdeal fl ow, and final
roumdis.l ding upon this |iterature Hochberg et
characteristics of iMC nioirremsf raolm otwh et hbeenm etfoi tpsr

thus be related to mor e tshuec cneusnsbfeurl opforvdso lwio

has a relationship as proxies for the inforn
capital t b hlasy acceslsude that strong networ Kk
rounds and a higher probability of an exit.
Europe.
3. Reseguedhti ons and theoretical predictions
Whil e there is tentative evidence, that p
worse performance than the private ones, the
is |little evidence on diffebeat 6brmer oknpwb
only study which | ooks at this topic in a sy
do not, however, analyze how thesege tbhwma doinflfye

provide a descriptirme a@afalgpwvies nonfe nd iafl f &rCe ratv ¢
Systematically speaking, public equity suppo
- Public venture capital funds dirertl|l ¥Cinv

i nvest ment deci siiconosf faircei anhasd,e ubsyu-aplulbyl al o
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D ©
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Q
(7]

e

p

S

u

r

investor. -Theeptrovatmi glot be granted pref
capital gains or protected from | osses th
Public funds investingiinmcitp reoirv altyeb iMCh Fu@ d
funding is used only to |l everage private
the private actors but the government sec
through guidelines or conairt iionms vgawer nidre
Public officials sit on the management bo
common vehicles for -ofhdndsecitnsuppmehti whe
f unodfisunds i nvest iTnhipsr ifvoartne bWCQ af menedsst.gnk hy
i mportant i n t hEurl ampdary elamr kg sbtsnaanntte df unreds (f
ofund investments

Equity guar antleeck eod Igoares ntme nfti nance VC:

money tbeperagtePlfauditdneeEStagnLPyg) of fi ces, ba

pensi on )f unod sf,i neathcc.ce t heir VC investments
covering potenti al |l osses up to a defined
Whil e we exclude the third instr-dmeetctin

eicndidwC have different chaWeateristeéercssta
foll owi ng Arees etahrecrhe qdui efsfteiroemnsc:es i n t he n
vate and goverWwhmdantc h\aCsacitrerBE wrtd ps? of gove
l ain theit woh &b asAg®et @rozvE2r nment venture caf
ociated with worse perf or nBaunrcoep eoadn pcoonttfeox
nd in the previouandic®hraetutreef®rdisfpfeen dn
formance of portfolio companies between t

some pr evisplscidfuin@Amidd 4 raana ftbhye, dci f f er ences
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direct and indier gct iogiowpwemmmea axmd@@i ned by di
net work characteristics of investors?

I n the first step, we combine two strands
conjecture that government VCs are associ ate
companitehsa,t asntdr ong syndication networks are
portfoli dseempaniges Hochberg et2.alWe aG&7; nCt
first step, whether these two f achest weaenn bteh er
net work characteristics oWe gboavseer nonuern tc oannjde cptri
public VCs might be |l ess involved in success
| eemlsi gned incentives schenemnsd ctohmgpta mehdkei thdge cpir S |
mi ght me subject to more political pressur e,
invest ment pr-adjuect omemetcostlaynd transaction

l' ine with this predstctieneamweh floy ppautl ae i DUT

Hypothesis 1: Public VC firms have wor se
firms.
Il n the second step, in case we establish

net work characteristics bétws&ntpmpeblguesanaonp
these differences are responsible for the di
in turn, whether these differences .are direc

I n the third and rfesneadr cshh egu e swei d noso ka gaati no
anal ysis separately for direct and indirect
worse than hybrid VCs. We expect the differe
firstly, i ne iqqav erercme ftu nadest, s tlheslsi g rercdd s s ;
whisloeme i nfluence I s present, it is much | es:

conjecture, on the literature stressing the
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angrivate VCs (J22skel2inen et al, 2007), re
when it comes to selection and management of

could be subject to stronger posipiivedt sel e
which have already been successful i n the pa
this chaw#falnd anifglhnd be mor e nloiwkne Ifyu ntdos ,i nwhei sct
more successful and havepbeteesesel whbitclni an
that the investee companies are more success

could even expect the hybrid funds to be mor

best practices feilemtpoinvatfe béGt wiptplord uni t i €

capital, and even potentially also crowding
the research on hybrid VC is still scarce, t
bet weenanhdy bpWiCds a¢ .eg., i n Standaert and Mani ga

Hypot hesi s 2: |l ndirect public VC firms pe

Wewi fidr tbmpar er eegeasrud itmor K properties gathe

Q
=]

alysis of private VCs wi W ekpeonheshésempr
to similar, because we aefume Maatbgeus,t dé upd
chowbharthe already amst hlaviesEheohgt net wokr &Esm w
further i mplnyd,edt Hautn dBI Fmi ght be more connect ¢
| f hadlidsue, it would be an indication that th
as wel lcoausl di poi Eft Foti nahai nghéeésesi mply a wi |
not stimulate the economy.

Hypot hesi s 3: l ndirect public tWO ifviaatnmes h a
VC firms
Because of the factfithmat amessinwacternd retgu btsh e

are iorfv @invedleal s wihi lec hV @soep epna-rthovi ecagt Talr d sye
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estors might be very central, but it migh
better meref dlromiengvi d dhalod hWeh y(plod s sdsaret r al
ause private VY€&€s haveebastiliyeaytiigwendatrrabd te
hin tdarednsewhersit comes to outsgerufcdrumiersg d
ter for important decihdisons mdree rtefaasrm ni, n v
public VCs, which typically have differe
f oirmv evgt ment olyingluesates and

Hy pot hbBisriesct4dV@ubi i mentidbeeldty perf orming cli
Data and methods

4. 1. Dat a

Several data sources will be combined for
gin database. The Pregin database encompa
e¢t gl obal venture capital mar ket s. 't con
| dwi de, more than 110,000 venture capital
eover, it contains detailed informhtion o
estment criteria, funds raised, and key c

ch the portfolio company is identified to

al. The size of the dealli oancdo npoatnayl akrneo wanl sf

e

e

data for @00 atl @i A OnWet shtee aynel aBN ro2p0e’'d h@ount r i e
al number of deals in 2BeOMampleetheed oicat
i nvestee companytboaaseughrgnranhfies t han

it measures more correctly how | ocal net w

!Countries in tAhet Bi@admgiDemmakiknl, BEndnGer malngel, andl latmaliyecht enst ein
Luxemb™Mat,anadNet her, NandRBor t , BgpalSwe d,&mwi t z earnldaKrSd me
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Thi si sattwher combined with Orbis database

companies, and to | ookpatathéi smseuchutbeofiav
devel opment of sales in the years 2010 to 20
company c¢closed operations). About 7,000 comp

been matchedawiat h Fome tdheal nvestor companies,

about the controlling entities. I n certain c
investors, whose controlling entity is a pub
gover nmertt.her cases, we hand collect the dat

venture firms from their websites.

Further, Crunchbase will be used for addi
part,j ctudimtrs. Crunchbase ikteiegpls puhalcrhe rod £ feexriit nsg
anadcqui sitions. As of April 2021, Crunchbase
companies, 31,687 initial public offerings (
decl ared by theedomyanihes vairs apdevi'status".
take four distinct values: operating, acquir
companies. Wi th this information we track ex
company.

Regarddingf e hences in thadpepubboir madhe€ef of mp
uni que feature oftolt hest gvdlhpadvada alsent dh ec chlalnedc t e d
al |l investors in the sample fasomegihet webemntr
regarding theirOseteanls, awd5 ddWe ri mvieplt outs i n
and some US investUmisveuwnmydistsyweimnge genEBEuwabpg. co
or public dependent on whethenathauthbvetses
coded as Public Primate Partnerships (PPPs)

prievadepending on whaohlhas pecrid igawdry, ot he pr



puL

if , e. g. a npvuebslgisct heenrt nWiyt la ntdwad hlea websi te i ndi
regi onadl pmpuriposwe ododécdk iftunals publ i c.
Finally, ®éfacal pteinkderecEuVYGBGpeandi hnepa
strategy, as mentioned in the introducti on,
the European I nvestment Fund (EI'F), which 1is
the EIF offers seveerqgaui tdyi,f fdeerbetn,t apnrda dnuicctrso | (oe
attenti or apn twvad ntewrud unyd si.n viehsetsnee nitnsv eisnt nient s
sever al European programs, such as the Europ
(""" Juncker Pl amRespurEeB RIRE€R) Capgioi at Eur opea
Medi um Enterprises (JEREMIE), Mi dcap facili it
coll ected from the informatioumdpublished by

4 . 2. Met hods and model s

Soci al Negiwor k Analy

According to our hypothesis, two factors
bet ween performance of investments by privat
worse connected and, thus, acdtdhbegdinedi te f ir oa
syndication. Alternatively, public funds hayv
are characterized by access to best avail abl

Net work analysis aims to describe the str

rleati onships that exist among a set of econo

actor s. I nfluence i s measured by how fAcentr a
extent of their involvement i,n 2r0e0l7at.i oNnesthw opr sl
analysis formalizes the concept of centralit
identify key actors in a network. We use two

bet weenness, to measurk doféeoétntnaseptots. of
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private

whi ch

Moreover, further met hods wi | | be used to
i nvestors. For i nstance, exi stence o
public investorsddéferoenhapyerdoceasncec

i nvestlme st

e

—

S

def i

ned

verybody

It i

houl d

hat i n

hi

l i que),

s de

Luce

ubset

g.hhannebrhaEshPpeesedl sp HoA hdbleirgqu et
as a maxi mal éompl eta gubgpaph ot

i's connreeteldsaeli rectly to everyo

s conceptually not <clear, which measu
be used in this case.gfhphcowbeph mta
a clique, each membernddaes. dimemany i a&
finition Woaed aftdreeert concepttsi hitaivee beer
(1950) introduced the disggaeacéobake
where n is the maxveaerutm edad.gubkemgt h
of verticedCC shehdtbaancetodqueyepy 0D,

denti cal

h e

W o

to a clique, because thelidjse aing e

maxi mal-gcamip!| et emga bpatth one or two edges

can

be

exemplified by the Afri &Smacef a f

he Buobalkan sméaweb rwk |il 2d loicquise omel ati onshi ps.

Out comes

We measure performance of companies wusing
this |iterature. First, we | ook at the devel
firm's involvement. Secondly, wedbook at the
financing, which can be consider a success o
related to the |iterature suggesting that re
badge of quality, which i n rtiuvrant ec raognwednst si.n Hiu
|l ook at the probability of a successful exit
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Econometric model s

Survival

Given the I|literature |inking the perfor ma
VC firms, we shapértnasyaeakt shetheat epsoaffect
portfolidseemmdrsioeHochDbMer gledti neel ,su2®d#d)al of
company at the probability of obtthbei nangi nge
rounds can bheoadeaerdetiashian, indicating a ¢
with the foll owing-Onwanax Gag ptwitdin § :u nfdisr cta,n Ad
stage of the portfolio companybés | ifecycle s
Debt msnpdecu fi ed Round will be excluded on si
are arrangkndgals, f9¢dedbwsSeries A/ Round 1, Ser
3,Series D/ Round 4, Series E/Round 5,ndSeri es
8, Series |/ Round 9, Ser,eashJftBRoendgi g, aSenli
bet ween one (first round) and 13 (second to
PI PEs| P®r,e and Secondary Stock Pusshafseai csomp@ma
and given a value of 14. The measure of surv
rounds a firm has received. Since some compa
stage than seed (an avasreagset grotrst fwiltiho & i Sem ii
calculate in each case the number of rounds
round.

I n the main spetiahidaadi &0 josdsheen ufsoergm es si on

log(E@M»| x) ) =

where x ifs iaadweeetnadrend variables. This cor

ECY] x3%)exp(
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defining the predicted mean of the Poisso
by numeri cal maxi mMmr eokelt j hwe de smeotdheal tiss,. piann e
which a binary variable takes the value 1 if

Perfor mance

To antaHe zkekevel opment of sales, we empl oy
each company, we code as time=0 the event of
coded as 0. Other observations in the data a
year after the deal, two years after the dea

structurédsphdit bat denal or Tadrtercdlsi ttyheofdeward tope
interact these measures wi.t Thtehestimatkaf @rge

the form:

& £ TQO QT & & 106 & Qi 0 G OO 6F

where n=1,2, 3, ¢é i s?behfeoriendoerx adfetneort itnhge ydeea

normali zation yeanjrabgityg,tHKei measueetof o€t
YE are the year effects capturing overal/l ma
and u is the error term.

Probability of Exit

Probabil ity oifinoad ed U cecde swsi ftthy ae u(iptaonneel ,) ibni nw

exitieRPRO®©nor-i I&BAoded as 1.

Control variabl es

Sever al control wvariables are added to th
rounds of financing and a probabilittgeof a s
2Since the actual deals are given in daily format, we assume a bas
countries. We calculate the ardumndr tdfe mcemtohrs i megt veagyn atnhde sduemmar i z e
anything below 12 months corresponds to Year 0, 12 to 23 months cc¢

are country and year effects,unddlngs lefdorteh et tsa zcke alf, tthet sly nikdn cvart ef
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tot al known funding obtain byeadlkr deampaarnyd t

expertise of the NWNCmbbdr mr eme @ uxsir tsall cwietslsiim 1t he

same industry as thepeorfeoatdenl welal addadd
financing, as there are systematic differenc
and t-backe® investments. For the sales regre

(logarithm of )r tsheelledse Adtl stt egr asdi 6ops come wi
industry fixed effects and sales regression
5. Resul ts

51.Descrspati veti cs

Thfei dak aset contains informationEabolmth.l 3*, 412
lpresent s itwhhee tshterrucat ufruend i s private or publii
supported by the European I nvestment Funds.
[ Tabl e 1]

Of the total of 3,4dA2o0fiunsamplét |l edeiri@ &ueob

EuropeatmémiveFunds (EIF) invested in 221 pri
indirect public VC. Finally, in six deals th
the portfowhiockhompangsponds in the table to

cl adsiafsi @gubl i c VC aRagamdiEndg time esttanges .o0f i
significant differences between the public a

[ Figure 1] [Figure 2]

Il n the figure, time 1 correspoadsdt ot amgeB 1t
Series A and so on. It is visible and in Iin
invest ments, that public funds invest much n
of public investments ambeseaed ianv &bt memtc,e nwk

funds. This category is also the most freque
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funds i nvest amhasetad@fetteerssi . sKiydanii il faed gnceéeher e
bet ween the struptuveaetefVCeavastdmentdsre€tt pub
FigaTre European I nvestment Funds invests pr
only about 15 percent are seed investments.

investments israprshvagbt fundess than 30 perc

52.Net wor k Properties of private and public

Centrality

TablAzceompares the centrality measures of pt
countries in the sampl e.

[ Tabl e 2]
Il n Wwiitnke our initiaeldhiypbpetbescses baeweenart he ¢
bet weemngpumpdiicat ewlWCchi amse if m crmoFdotr ctahsee st ostiagl
sampl e betweenness @oppebricecntVd dwearmsi n publ
meaning that public funds are significantly
ot her Thalretss¢. i s7 ©¥lgeh ditf fferences i n eigenvect
l ess pronoun@eed amuwt ssitginlilf iactant7The 8i peecent:
within indiviadtuatli neosu eetvpetne s oaneed. Wi th rega

the only country i nhiwhhecihsvw@ldliaghicsmmedsobatvei

such da,Awst rPortugal theiwhdfeas®ntcleiss aire 5enlk
variation in the particular values of betwee
tTest values in certain countiionbbme)ahleret met
countries are public funds characterilzned by

SThbeigh valug iexcempitvemad |y high cenGrghideyfohdshenGebkhmameompghysethk
Ncar.dilaf we disregard this observation, the avelaghae ftdusplblwieec ft hma
for private funds.
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Ger mykKy and tShwe deéinf fsirgemicfeisc aanrte, but these ar
|l rel and, Swit.8eml had spst Fomnhadaoki val ues of ei
which measures how many Ai mportanto connecti
sample (besides I celand with marginally posi

we-cbnnectedotrda amtt heémviemp ors compared to pri\

di fferenmebi examsd, UK, Austria and Italy, 1|e

Net herGianmels .t hat ei genvector centrality c¢ome

di fferensegnaficant at 5 percent | evel i N mo
Cliques

Fotrhe measurement how good an i-Gviegtes i s |

approach. Specid{diicpudsy, tweanmeids asrhtgr Ppcati uwr eosf v
(investors) is connect eMbabgtuheatp athle afelladn gtnke
of a friendo as a basis for the definition o

i nvest ofTg nacto rhpaonrdat e a measur-el ofué@bei ngoat mi

econometric model, Weé rpgnpmpkew htew onnutmbdeirc aotfo r2s
cliques to which a Balrdrngiungrt d nmaersd oal ibed e
i mpact a particular investor has in the scen

parti-cul que2by t ankivnag uteh eoif macreenbtbrgadl ei taynd as s i
it to all nreelmboeues. oBy tthwaset2weoesesnt whet fer

2cl i que whose members are well connected is

For the serce®nwe mesae bothetwagMemds mtdr alnieay | §n a
Europe, thatcltihguaeasmbefrumwmd i2s member of , i s

VCs than(fTab.l &VG33

[ Tabl e 3]
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Exceparneonfsound in Ger manyd¢amelx plraincedr p 3 Glee

centohe of the Hightech Gr¢gnderfonds (HTGF)

Additionally, | BB Beteiligungsgesellschaft a
coeated in the BéeGhawoekesuatdem. vcd rayaotmp raencdi s e
bureauwawd &tsi ¢ or choosing investmentanaar gets n

striicntv ecsot mentwho lwihi igagatpieenf;emv est co f @®m pri vat
t he eonahferswealfei nd Pant agal32bgwe t2bfues of a fund
most prominent GVC playerwhinciPohadagmad s$&r iPort
i nvest mentlTholsp degde twiotnh. an ecosystem which is
i nternati é&m&reel symlvtes tiom ssumihdbta Mme wtt mMaumpttehra.t |t
Por thuajselc ome more visible in the maste years &
promiismi ntdhat Mmaotlkeer interesting observation
(26248) and OOMMarGkWCsldare not inchededatn man
counterparts are ved§3wells) .9 hMldhdagsctomarte cp reidv 4 t1
pl ay a much morteh easmeprotrrt iaend lkrttoddetenie mt o oheds .
thoubht t hesenortespuelrtfsecnmilgyhtr ef rekdga nt Den mat kvo
Vaekstfonden, t Henafugsime st @B¥LCt s dawbdierdh caure no
dat &adet overall difference in favor of the G\
i mpact of Germany and France, which at the s
observations.

The maxi mum celnitqwst hselyohi y ha s2 cenetmbalri, t who ftt
coul d be itrmbees pnrecemdtdevdesst or you have. The 1
nearly all -c6W@® ddeesad ninegpdlitaggecer s 1 O&nt hkee matr ket .
handpr iawetrast mil ieses€ b nnentded hus have overall

cent.a alln tde & g é@ixmp | tahtineealindy st me n tA no bol ui tgsatta nodni sn
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result can bewleuddCheeRohéesghahe maxli mal pos
Recablurrenggudt st he numbe rc anf mncdw qsuteasst e even mor
i s becauweer y fsdavoewgemwe ur e capital ecosystem.
Bet weshews an opposite picbal enygavtece agleiag u et sy
wi t h hmugchher bet weenness than the pubdic ones
connect ed tchoimgheedigg eomtsr &l i ty measures), betwe
how many cases a particular modguesnomécpaurtd
private VCs. The over alllt hpiucgthu bpeul btl h gct tVeCsmo g e
centrallickelgpwelse mavlesd | sfgi podi Iviag aatt iWdGrss t b e
information fl ow between different nodes and
are the significant |Hxcke pbteitowese na rde ,f faegaeinn, i
and Filml &Ged.many this mightvebrey ecxepnltarianle dr calgea i
HTGF within the German VC ecosystem.

[ Tabl e 4]

For all three measures of centrality a clear
public investments by the EIF (Table 4). I n
indirect publ i c bfeilnoanngmoteoy techéen wptaedsrem sk | oFf
eigencealtiraqueawd hathe hi ghest bet weletinqpeess and

gener al

53Effects
5.3.1. Fol upwf i maardc isug vi v al
To determine the chances that a company i

run i n stplee imdicmti on a Poisson wi*Theindustry

‘“Provided by SPRMaHRQPBPEmmea&ndcorreia et al (2019)
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dependent variable is the numbWea iofclrwodiendass
independent variables the total fsymdimc@atebht a
the stage of financing (as there are signifi

financing between pubdbmmyamdr pabvetwh¥Co8er a

an investor, whether EIF hmaparby,enas( iwedlilr eacst |
centrality measur es. I n the | atter case, we
centrality womedass uroad tda)feetrhm@2afsur es (we standar
cliques by the maxi malemowmbdrhei refdaach odurtthre
well as we include interactions of these var
dummy. Al | model s i nefiaeatdsgeastuildrs amde ipmese
and 6

[ Tabl e 5] [Tabl e 6]
Financing by a GVC is strongly and onfegati vel
roundwhil e financing by EIFibbbWwscamparedgtop
private VCAI sidde swwemeandtds .t heivshiacghe iosfi sfalsntagnnea n
di fferent between EI Fth@VC eashldlteméhamsiudi. ey ecft m
i mportance are strongly positively associate
survived by théspar trfodmluisa nec2ap a@itne.ctkh,e TAapbpl een dA
the probit regressions, in which the depende
one round of financi ng Teon da stshees sr e shwel ti sn treeamaeil
the GVC and EIF inmeasmersswandatentababkbithe

EIF/ GVC at diverse | eVaeblseof7 camd m& |t ihf ysg mevees

as swlsest heirs tdhreraeddi ti onal benefit of recei vi |
We add this variablecahibheasomasynedesal spdoi hbt provide informat
|l ose about 10,000 observations

SFoll owing Greene (RB004)uweoddctdedatoprobit model with industry a

even wismaflai Tl ythe incidental parameter bias might be | ower than



receiving a b¥g¢ondvebeméat) that EIF investo
investors are | ess cent r3aMh)e.n Rées clotmesane @drhe
effects of GVC conditional tomhéeheveereallahegs
coeffidoesa not change much for -¢hiequed fament

bet weenness. This nfeatnhse tihnapto ritnadnecpee nodfe ntthiey io

invest ment by a GVC is consistently associ at
prvate VC. The case is different for the inv
association of EIF investments with a maxi mu
for the sl owemeltewoalk I mportance, tWwki het whe ke \
the investor is high (edltihepuesnears utriere byt wde
cliques), the additional Gposivtoil we meartr alnat isa
more financing rounds becomes insignificant.

[ Tabl el 18] Tabi gur e 3]

5.3.2. Salpeg f or mance

We run several specifications, in which w
and after a deal involving a public, indirec
of the most central fund as thetdesermveaaht.i
portfolio company and one of them is public,

TabA.evi t h sever ailprsepwicddd cian i tomes Appendi x.
to decipher the actuaé¢s maff gimaer esf eichst oé vy
we present them her®4ainfp rgea sagrti ctalHe fdhewe |l dpg mgal
before and up to,fifwe ydar csasfeseGVIChesdpal va
financed privadte M@BGstvhse oftihresrt pcraisve, red |1 n

and the black | ine of private VCs. I't shows
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before the deal are not significant, it is t
(®dl ance sheet) yeasdawbherbuothet denl dosmbes sob

involving a kadfiowi YVE&€.ddweyi n the years two

the pace is slower for deals invoheiogspubfi
EI'F invol vement shows tsthewoppesstgeuipckiwuraft
which EIF partners were 1 nvikhdweweirmo mpdrse ¢ atsa

more thing can be establ iessh egd:o wtthhe bced nofried e rnho
overlap but I ess so, than for the case of GV
involved in deals, for whi citbutthe hdasl es fdreavetr
very stati stThciasl |cg udliug nbikefeirc amutggesti on, t hat
l evel of windfal/l gains for the portfolio co
growth pPostshél et woguressb®@sader 7)Y he i mpact of
measures omenhtheoWeesteadkeep.t he est-embebessfremrte
and evaluate the marginal eflffe'®dt0 Sdnhd i ve | e

95 er c eFrnotri Iteh.e case -ofi ghes nuimbee oselome evi

connected VCs perform financially kbhedeat, an
i nvolpvaerdt naemo has is am membkeiqo€da(®t5gh0onumk
percentile) the sales after the deal grow at
deal vyear. For deal s-cilnwalewi,nd hparstan erss gw iotwh

consi dlehriasbliys not the ca-sékitHeEee btetewediafnfeess o
bet ween the sales performances after the dea

[ Figure 4] [ Figure 5] [ Figure 6] [ Figure

"We did not p@pércfudrmami omi $ oc the eigencentrality, since most deal s |
thel2ique, sbl afaggregati on of the dat a, not enough variation is |
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5.3.3. Exi ts

We runmpdebs twhere the dependent variabl e
successful exit in form of an iThietisalt pPpdadbl ic
independent variables is the same as for the
5. 3T.alsl & gk sleht sot hespewsalft sati ons taking t
successful e x iotr taharsd BB@hd egpre nMi&A tT h(eb i rneasruyl)t sv aa
gualitatively comparabl e to t he iccaastei oonfs fGWQ&
invest ments arewesspodébeeidlt wi whil e EIF inves
significantly with higher chances of exits.
strongly positively with tat ehrirghh eadarc htaen cfeo wrfd
interaction effects betwdgelmbElels/, G\FQG yaurdeIrrBe t w
the case obwd&ad/lBtehaceiosn effect and the over
remains fairly const aanrt .r elsnu ltthse tcoa steh eo ff itnhaen i
found: the higher the network i mportance of
correlation between the EIF6s involvement an

[ Tabl e 9] [Table 16GjrgeguBdbl e 11] [ Table 12

5.3.4. Endogeneity concerns

Whil ¢ hkeoocll/LCs endogenei ttyhoeti ke movtarainablses uef,
i n this e uvuadsys cccaimmndb ag evin dlihitl § kdedl iysi. der s t he c s
EI'F invest ment s ,c hwalrearce tun il & Hodtedrsevra btlhean t he ne
pr opecrotuileds ,be si multaneously driving the pro
performance of porsbtohia cameani klsaittghearen coef
suggested bnys,t haen de stthhemattriwve ef fect of the EI

underesti mat ed



AUSTRIA

To deal witwettibes fi actuet Patv laansBlaiglhenmtei fi ed
(20,21dompanies are more |ikely tofaanédegi \mavaan
from a nearest f uncTthiiosn afla cutr bhaans atroe ad oc ewnittrho it

of the European Union, uwdhs ,chwhinowh| arees tuasn qiat

devel op®el aamasse this infor mahiloint y oofi nsé ¢ e
EI'F investment with the distance of the comp
Thgeeographi cal | ocation affects the probabil

does not affect the performance of the compa

being clunsle thtansehei ved t he EItFerfaitnuarnec ionng .V CA st

e.g., Chen et al (2010), shows, companies, W
better. This is due to | owerundnédwomd mahé oonampa
company is closely | od¢datbeec. sGomutl dol Itihreg eff @ ¢
channel of transmission anMorgaaveamn,t el B htee rek
invest wekhmtumeés, but the cruci al part is to

t he fact of  Dbfanidn,g baunt eastt atbhlei sshaende t i me sat i s
Wear gtuheat t he over alVCfruunmb ear goofo dd emreelass uarfe ,a pr «
control for other channels, which would dire
do socl bdyfi ngn thefeaxpehei desbanthbeof the comp
Thus, we argue using as an additional i nstru
it, controlling for expertise,heonclhyananfefle catfs

EI'F i nvResdguwletng .ar e p3 e Nes @ehdaltiihne Tnaabilne cloncl us
regarding the impact of EIF investments on t
Fissstage regressions alosnos isdheawva tti hoants tahbeo utth e ohr
di stance and thehaover alrlues iasd a@fet meutalt @ omisr s

positiAlestds,e gkl Pialaer gemt i stics suggest that t
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strihngnost specabieapeohed, the coefficient ¢
than in the main specifications.
[ Tabl e 13]

6. Concl usi ons

Qur paper sheds some new | ight on the que
i nnovation can be stimulatedewituhetbapmeahs
stand out: firstly, direct governmental vent
compared to priivatae bw-eooatdu tceryocsasspmpak of Eur op
confirms some prevri duwe raeddilttisonanl Ityhes Haw ea a
this result, i.e.fuihndwadicbnhact adnhesd dfart bhe e
| it eraSeucrcend!l y, and that is also a new resul
i nvest memBursopegan hlenvest ment Fund perform muc

VC d&vel san confirm this result also by expli

EI'F inedlsvmebhhel ess, as we explore the quest
conct hldiekaed mount of windfall :gahnntiime whabscehs n g
t feund i s wetlhlerceoninse cltietdt | e addi ti.onal gain f

I n specific cases, such as for the Ger man

t hahe per for mancehains fnowc ha vbadetatheern®V EC€Hi s obser
clear andompateinbli e@ei nvesitmeandt meantatelglyi gatdi @
makes this fund a much more attr atchhdtv ewlpialrd n
generally direct GVCs do not perform well , i
terms of policy recommendations, this means
foll owing the best practice by the HTGF.
OQuresults poiodte tod ailriemitt e&&dCrs i n sti mul a

Neverthel ess, in speci al cases, such as a ne
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invest ment goals (such as e. g. idpereqv itdeecdch tiha
good instit wtlilooneld.desni grhei sotfher hand, i n c:
indirect VC investments are a better instrumn
high windfal.l profits mean talawaf hieciiewvtelsy edl

Confdfi citnterest Statement
At the time of prMsp.arStnegfwasnh dkedpprgatin vast c rTiectn,et [

whi clgoiverame kedt ur ¢ uamap iAuaslt ri a.
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Appendi x

TabA.el Sgtewt h over ti me
1) 2) 3) 4)
Sales atl -0.04" -0.04" -0.04" -0.04"
(-2.52) (-2.43) (-2.51) (-2.41)
(log) Deal Size 0.02 0.02 0.02 0.02
(0.81) (0.83) (0.88) (0.86)
SyndicateSize -0.02 -0.01 -0.01 -0.01
(-1.49) (-1.10) (-1.17) (-1.02)
Total Known Funding 0.00" 0.00" 0.00" 0.00"
(2.50) (2.38) (2.28) (2.55)
Deal GVC -0.19
(-0.61)
Year-2=1 -0.14 -0.21 -0.31 -0.19
(-0.68) (-0.91) (-1.15) (-0.65)
Year-1=1 -0.05 -0.04 -0.14 -0.18
(-0.24) (-0.20) (-0.52) (-0.61)
Year 1=1 -0.38 -0.43 -0.56" -0.51
(-1.90) (-1.96) (-2.13) (-1.84)
Year 2=1 -0.48" -0.51" -0.74™ -0.65"
(-2.42) (-2.32) (-2.83) (-2.39)
Year 3=1 -0.57" -0.58" -0.77" -0.53
(-2.79) (-2.52) (-2.84) (-1.83)
Year 4=1 -0.60™ -0.66™ -0.76™ -0.69"
(-2.84) (-2.86) (-2.71) (-2.31)
Year 5=1 -0.80™ -0.66" -1.07™ -1.12"
(-3.48) (-2.55) (-3.34) (-2.68)
Year-2=1 # DealGVC -0.18
(-0.49)
Year-1=1 # DealGVC -0.03
(-0.09)
Year 1=1 # DeaGVC -0.25
(-0.79)
Year 2=1 # DeaGVC -0.31
(-0.94)
Year 3=1 # DeaGVC -0.14
(-0.44)
Year 4=1 # DeaGVC -0.26
(-0.81)
Year 5=1 # DealzVC -0.76
(-1.81)
Deal EIF -0.21
(-0.78)
Year-2=1 # DeaEIF 0.28
(0.87)
Year-1=1 # DeaEIF 0.04
(0.12)
Year 1=1 # DeaEIF 0.31
(1.08)
Year 2=1 # DeaEIF 0.31
(1.10)
Year 3=1 # DeaEIF 0.15
(0.54)
Year 4=1 # DeaEIF 0.35
(1.17)
Year 5=1 # DeaEIF 0.03
(0.08)
Number of cliques -0.99
(-1.67)
Year-2=1 #Number ofcliques 0.92
(1.38)
Year-1=1 #Number of cliques 0.50
(0.78)
Year 1=1 #Number of cliques 0.99



(1.60)
Year 2=1 #Number of cliques 1.33"
(2.16)
Year 3=1 #Number of cliques 1.06
(1.68)
Year 4=1 #Number ofcliques 0.90
(1.36)
Year 5=1 #Number of cliques 1.53"
(2.16)
Betweeness -1.13
(-0.98)
Year-2=1 #Betweeness 0.54
(0.40)
Year-1=1 #Betweeness 0.93
(0.66)
Year 1=1 #Betweeness 1.10
(0.92)
Year 2=1 #Betweeness 1.41
2.17)
Year 3=1 #Betweeness 0.12
(0.10)
Year 4=1 #Betweeness 0.88
(0.72)
Year 5=1 #Betweeness 2.40
(1.47)
Constant 0.78" 0.76™ 0.96™" 0.86™
(2.90) (2.70) (3.05) (2.74)
Observations 2487 2570 2481 2481

p<0.1 *, p<0,05**, p<0,01***; Fixedeffects regressions; Not reported: 15 country dummies, year
effects and 15 industry dummiesStatistics in parentheses; standard errors clustered at portfolio level
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Tabl2eSuA.vi vi ng at fliemasf@ciomge moruendt bodn one financing round obtaine:

(1) (2) (3) (4) 5) (6)
Total Known Funding 4,32%** 4.33%+* 4.30%** 427+ 424 4.,16%**
(3.57) (3.59) (3.58) (3.56) (3.52) (3.48)
Syndicate Size 0.11%* 0.1 % 0.11%* 0.11% 0.1 % 0.11%*
(8.23) (8.33) (8.23) (8.03) (7.97) (8.02)
Expertise 0.02%*= 0.02%*=* 0.02%*= 0.01%*=* 0.02%*=* 0.02%*=*
(8.72) (8.06) (8.04) (5.72) (7.48) (6.66)
GvC=1 -0.19%** -0.12%* -0.15%* -0.14%* -0.14%*
(-5.69) (-3.62) (-4.51) (-4.27) (-4.15)
EIF=1 0.26*** 0.25%*= 0.21%*=* 0.22%*=* 0.18**=
(10.87) (10.05) (8.56) (9.04) (7.15)
Number of cliques 0.34***
(6.69)

Centrality of cliques 0.52%**

(6.70)
Betweeness of cliques 0.95%**
(7.69)
Constant -0.28*** -0.33*** -0.32%** -0.39*** -0.77%* -0.41%*
(-5.13) (-6.05) (-5.81) (-6.65) (-8.61) (-7.16)
Observations 21732 21732 21732 21454 21454 21454

p<0.1 *, p<0,05**, p<0,01***; Not reported: 15 country dummies and 15 industry dummigtsitistics in parentheses; the number of observations in columns
(4) to (6) lower, because, for some ventiunedsno 2clique could be identified; standard errongstéred at deal level

8The resultsnidnahbhl |l reapestiave tables remain the same if we cluster the errors at the investords |



T OAOTARADAA OAT OOOA AADEOAI

ET OAOOI AT 00

Tabl e 1: Public and private
GVCEIF 0 1 Total
3,016 221 3,237
174 1 175
Total 3,19 222 3,412
Table 2: centrality measures of
Betweeness Eigencentrality
Location GVC=1 GVvC=0 t-Test GvC=1 GVvC=0 t-Test
Austria -0,222 -0,222 -0,107 0,299 2,180
Belgium -0,017 -0,121 -1,5348 -0,105 -0,024 1,083
Denmark -0,222 -0,116 0,9794 -0,107 -0,107
Finland -0,222 -0,086 1,5435 -0,098 0,466 2,514
France -0,018 0,010 0,4919 -0,107 -0,090 0,768
Germany -0,182 0,044 7,1934 -0,100 0,013 3,878
Iceland -0,222 -0,222 -0,107 -0,107 3,540
Ireland -0,222 -0,176 1,7649 -0,101 0,077 2,992
Italy -0,116 -0,111 0,0600 0,048 -0,053 1,035
Netherlands -0,047 0,013 0,7466 -0,107 -0,082 0,694
Portugal -0,222 -0,222 -0,107 -0,107 1,540
Spain -0,116 -0,077 0,5535 0,127 -0,056 2,422
Sweden -0,222 -0,062 1,6008 -0,083 -0,037 0,884
Switzerland -0,106 0,029 1,2082 -0,101 -0,054 0,922
UK -0,120 -0,003 3,1577 0,041 -0,049 2,954
Total -0,143 -0,014 7,742 -0,059 -0,025 1,926

vVC

t he

f unc

vVC
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Table 3: Cliques statistics: direct GVCs vs private VCs
Number of
cligues Centrality Betweeness

Location GVC=1 GVC=0 Difference T-test GVC=1 GVC=0 Difference T-test GVC=1 GVC=0 Difference T-test
Austria 19,189 79,121 59,932 3,676 0,980 0,906 -0,074 -2,396 0,146 0,161 0,015 1,652
Belgium 37,143 125,561 88,418 5,108 0,999 0,992 -0,007 -1,082 0,157 0,182 0,025 3,794
Denmark 14,190 116,751 102,561 3,203 0,884 0,980 0,096 4,416 0,176 0,221 0,045 4,650
Finland 18,713 101,782 83,069 4,131 0,955 0,765 -0,190 -5,158 0,250 0,226 -0,024 -2,871
France 389,211 304,245 -84,966 -6,129 0,992 0,986 -0,006 -1,067 0,112 0,139 0,028 5,260
Germany 452,007 217,777  -234,230 -35,731 0,997 0,974 -0,023 -5,737 0,178 0,170 -0,008 -3,494
Ireland 54,422 104,071 49,650 4,077 0,998 0,966 -0,032 -3,100 0,328 0,307 -0,021 -4,674
Italy 36,753 59,017 22,264 1,436 0,912 0,891 -0,021 -0,700 0,152 0,150 -0,001 -0,252
Netherlands 36,316 109,074 72,758 4,274 0,969 0,879 -0,090 -3,732 0,110 0,148 0,038 4,335
Portugal 9,296 92,213 82,917 2,112 1,000 0,868 -0,132 -2,108 0,253 0,221 -0,032 -1,818
Spain 61,075 88,282 27,207 2,286 0,940 0,948 0,008 0,476 0,158 0,171 0,012 2,429
Sweden 22,648 176,483 153,835 4,881 0,969 0,943 -0,027 -1,046 0,174 0,207 0,033 3,217
Switzerland 69,020 139,882 70,861 3,361 0,904 0,954 0,050 2,483 0,130 0,156 0,026 2,894
UK 239,775 267,514 27,739 2,482 0,914 0,913 -0,001 -0,080 0,117 0,122 0,004 1,010
Total 260,818 217,107 -42,880 -9,466 0,968 0,943 -0,024 -7,579 0,167 0,153 -0,014 -7,885




o X

Table 4: Cliques st atpirsitviactse: ViOsdi rect GVCs (EI F) vs
Number
of cliques Centrality Betweeness

Location EIF=1 EIF=0 Difference T-test EIF=1 EIF=0 Difference T-test EIF=1 EIF=0 Difference T-test
Austria 183,254 57,997 -125,256 -7,453 0,967 0,894 -0,073 -2,165 0,196 0,154 -0,041 -4,054
Belgium 237,044 90,183 -146,861 -10,083 1 0,989 -0,011 -1,822 0,229 0,167 -0,061 -11,173
Denmark 268,333 64,517 -203,816 -9,472 0,997 0,974 -0,023 -2,077 0,275 0,202 -0,073  -12,435
Finland 192,977 63,337 -129,640 -6,161 0,982 0,674 -0,307 -8,520 0,275 0,205 -0,069 -8,325
France 430,307 242,409 -187,898 -28,723 0,998 0,980 -0,018 -6,178 0,194 0,112 -0,081 -32,616
Germany 349,629 159,820 -189,809 -33,465 0,999 0,964 -0,036 -8,494 0,214 0,151 -0,063 -32,165
Ireland 162,058 74,404 -87,654 -5,555 0,986 0,956 -0,031 -2,270 0,316 0,303 -0,013 -2,266
Italy 144,601 40,180 -104,421 -7,955 0,879 0,894 0,016 0,615 0,178 0,144 -0,034 -6,609
Luxembourg 278,143 170,449 -107,694 -1,829 0,967 0,718 -0,248 -2,789 0,214 0,118 -0,096 -3,861
Netherlands 154,282 86,372 -67,909 -4,954 0,970 0,833 -0,137 -7,265 0,190 0,127 -0,063 -9,620
Norway 351,255 39,263 -311,993 -13,297 1 0,865 -0,135 -2,955 0,282 0,141 -0,141  -10,880
Portugal 112,389 85,842 -26,547 -0,482 0,919 0,852 -0,067 -0,763 0,253 0,211 -0,041 -1,696
Spain 137,446 72,918 -64,528 -8,400 0,943 0,950 0,006 0,560 0,176 0,169 -0,007 -2,256
Sweden 294,883 118,190 -176,694 -9,195 0,996 0,916 -0,080 -5,064 0,268 0,177 -0,090 -15,959
Switzerland 288,838 91 -197,838 -15,833 1 0,939 -0,061 -4,880 0,207 0,140 -0,067 -11,938
UK 393,921 246,693 -147,228 -16,818 0,991 0,901 -0,090 -15,680 0,225 0,105 -0,120  -39,179
Total 329,901 180,760 -149,211 -43,967 0,988 0,928 -0,061 -23,640 0,215 0,133 -0,081  -64,101
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Table 5: Maximum number of rounds, Poisson regressions
1) (2) (3 (4) (5) (6)
Total Known Funding 1.09%** 1.10%** 1.09%** 1.09%** 1.09%** 1.09%**
(9.82) (9.97) (10.03) (10.13) (10.19) (10.17)
Syndicate Size 0.04*** 0.04**= 0.04*** 0.04**= 0.04**= 0.04***
(4.72) (4.75) (4.67) (4.53) (4.49) (4.44)
Expertise 0.01%** 0.01*** 0.01%** 0.01*** 0.01*** 0.01***
(7.10) (6.70) (6.69) (5.56) (6.51) (5.96)
GvC=1 -0.13*** -0.171%** -0.11%* -0.12%** -0.11%**
(-5.48) (-4.40) (-4.48) (-4.62) (-4.53)
EIF=1 0.09*** 0.08*** 0.08*** 0.07*** 0.05***
(6.70) (5.57) (5.34) (4.87) (3.52)
Number of cliques 0.06*
(1.82)

Centrality of cliques 0.31%**

(7.21)
Betweeness of cliques 0.40***
(5.15)
Constant 0.64*** 0.60*** 0.62%** 0.62*** 0.33*** 0.57***
(22.13) (21.02) (21.11) (19.86) (6.86) (17.69)
Observations 21740 21740 21740 21458 21458 21458

p<0.1 *, p<0,05**, p<0,01***; Results witlppmlhdfeStata program for running Poisson regression models with fixed effects; Not reported: 15 country
dummies and 15 industry dummiesStatistics in parentheses; the number of observations in columns @} Jawér, because, for some ventfuadsno
2-clique could be identified; standard errors clustered at deal level



Table 6: Maximum number of rounds, Poisson regressions includi
1) (2) (3) 4) 5) (6)
Total Known Funding 0.91%** 0.93%** 0.92%** 0.92%** 0.92%** 0.91%**
(7.75) (7.87) (7.87) (7.97) (8.03) (7.98)
Syndicate Size 0.02%** 0.02** 0.02** 0.02** 0.02** 0.02**
(2.58) (2.56) (2.55) (2.44) (2.36) (2.38)
Expertise 0.01%** 0.01%** 0.01%** 0.01*** 0.01*** 0.01***
(6.61) (6.27) (6.27) (5.21) (6.03) (5.59)
Stage 0.09*** 0.09*** 0.09*** 0.09*** 0.09*** 0.09***
(10.55) (10.64) (10.52) (10.41) (10.55) (10.41)
GvC=1 -0.14%** -0.12%** -0.13*%** -0.13*** -0.13%**
(-6.25) (-5.23) (-5.39) (-5.57) (-5.37)
EIF=1 0.07*** 0.06*** 0.06*** 0.05%** 0.04**
(5.08) (4.02) (3.67) (3.13) (2.18)
Number of cliques 0.06*
(1.66)
Centrality of cliques 0.36***
(7.22)
Betweeness of cliques 0.37%**
(4.51)
Constant 0.40%** 0.37*** 0.38*** 0.38*** 0.05 0.34x**
(8.78) (8.21) (8.48) (8.01) (0.80) (7.25)
Observations 16853 16853 16853 16624 16624 16624

p<0.1 *, p<0,05**, p<0,01***; Results witppmlhdfeStata program for running Poisson regression models with fixed effects; Not reported: 15 country
dummies and 15 industry dummiesStatistics in parentheses; the number of observations in columns (4) to (6) lower, because, for sonfendsrtare
2-clique could be identified; standard errors clustered at deal level
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Table 7: Maximum number of rounds, Poisson regressions: interactd.i
(1) (2) (3 (4) 5) (6)
Total Known Funding 1.09%** 1.09%** 1.09%** 1.09%** 1.09%** 1.09%**
(10.14) (10.19) (10.18) (10.12) (10.19) (10.17)
Syndicate Size 0.04*** 0.04*** 0.04%*** 0.04*** 0.04%*** 0.04%***
(4.53) (4.48) (4.41) (4.56) (4.49) (4.44)
Expertise 0.01%** 0.01%** 0.01*+* 0.01%+* 0.01*+* 0.01*+*
(5.57) (6.50) (5.95) (5.44) (6.51) (5.96)
GvC=1 0.1 % -0.12%** -0.12%** -0.05 -0.21 -0.14%*
(-4.48) (-4.62) (-4.63) (-1.29) (-1.52) (-3.44)
EIF=1 0.08*** -0.08 0.16*** 0.07%** 0.07*** 0.06***
(3.52) (-0.48) (4.61) (5.14) (4.89) (3.59)
Number of cliques 0.06* 0.08**
(1.75) (2.48)
EIF=1 # Number of cliques -0.01
(-0.19)
Centrality of cliques 0.31%** 0.31***
(7.02) (6.91)
EIF=1 # Centrality of cliques 0.15
(0.92)
Betweeness of cliques 0.54*** 0.39%**
(6.12) (4.85)
EIF=1 # Betweeness of cliques -0.52%**
(-3.47)
GVC=1 # Number of cliques -0.27***
(-2.89)
GVC=1 # Centrality of cliques 0.09
(0.65)
GVC=1 # Betweeness of cliques 0.14
(0.72)
Constant 0.62%** 0.347* 0.55*+* 0.61%** 0.34+* 0.57***
(19.78) (6.84) (16.86) (19.80) (6.79) (17.62)

Observations 21458 21458 21458 21458 21458 21458




Table 8: Maximum number of rounds, Poisson regressions: inter:
1) (2) (3 (4) (5) (6)
Total Known Funding 0.92%** 0.92%** 0.92%** 0.92%** 0.92%** 0.92%**
(7.97) (8.03) (7.98) (7.96) (8.03) (7.99)
Syndicate Size 0.02** 0.02** 0.02** 0.02** 0.02** 0.02**
(2.44) (2.36) (2.39) (2.44) (2.36) (2.38)
Expertise 0.01** 0.01%** 0.01*+* 0.01%* 0.01%+* 0.01*+*
(5.18) (6.03) (5.58) (5.21) (6.03) (5.59)
Stage 0.09*** 0.09%** 0.09*** 0.09%** 0.09%** 0.09***
(10.42) (10.55) (10.43) (10.41) (10.55) (10.41)
GvC=1 -0.13%** -0.13%** -0.13%** -0.13%** -0.06 -0.15%*
(-5.42) (-5.57) (-5.50) (-3.73) (-0.34) (-3.87)
EIF=1 0.07%*** 0.06 0.16%** 0.06*** 0.05*** 0.04**
(2.83) (0.32) (4.15) (3.67) (3.12) (2.22)
Number of cliques 0.07* 0.06
(1.88) (1.61)
EIF=1 # Number of cliques -0.05
(-0.79)
Centrality of cliques 0.36*** 0.36***
(7.11) (7.09)
EIF=1 # Centrality of cliques -0.01
(-0.04)
Betweeness of cliques 0.52*** 0.36***
(5.72) (4.28)
EIF=1 # Betweeness of cliques -0.57%**
(-3.70)
GVC=1 #Number of cliques 0.00
(0.05)
GVC=1 # Centrality of cliques -0.08
(-0.48)
GVC=1 # Betweeness of cliques 0.15
(0.73)
Constant 0.38*** 0.05 0.32%* 0.38*** 0.05 0.34x**
(8.01) (0.79) (6.82) (8.01) (0.74) (7.26)

Observations 16624 16624 16624 16624 16624 16624
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Tabot eBimmoadreyl : exit though an I PO or a M&A
1) (2) 3 (4) (5) (6)
Total Known Funding 1.18*** 1.21%* 1.18*** 1.18*** 1.17%* 1.16%**
(6.06) (6.16) (6.10) (6.07) (6.01) (5.95)
Syndicate Size 0.05*** 0.05*** 0.04%*** 0.05*** 0.04*** 0.04%***
(4.86) (4.97) (4.79) (4.77) (4.68) (4.69)
Expertise 0.04*** 0.04*** 0.04*** 0.04*** 0.04*** 0.04***
(20.07) (19.88) (19.76) (18.35) (19.44) (18.78)
GvC=1 -0.18*** -0.15%** -0.16%** -0.17%* -0.16***
(-5.63) (-4.67) (-4.74) (-5.03) (-4.92)
EIF=1 0.13*** 0.11%** 0.10%** 0.09*** 0.08***
(5.59) (4.63) (4.42) (3.98) (3.27)
Number of cliques 0.03
(0.59)

Centrality of cliques 0.38***

(5.59)
Betweeness of cliques 0.43***
(3.64)
Constant -1.04%** -1.08*** -1.06*** -1.06*** -1.40%** -1.10%**
(-21.28) (-21.90) (-21.57) (-20.70) (-17.66) (-21.50)
Observations 28437 28437 28437 27933 27933 27933

p<0.1 *, p<0,05**, p<0,01***; Not reported: 15 country dummies and 15 industry dummigtsitistics in parentheses; the number of observations in columns
(4) to (6) lower, because, for some ventiumedsno 2clique could be identified; standard errongstéred at deal level



Table 10: Binary model: exit though an I PO or a M&A including
1) (2) (3) (4) (5) (6)
Total Known Funding 0.75%** 0.77%** 0.76*** 0.77%* 0.77%* 0.76***
(3.69) (3.82) (3.74) (3.81) (3.79) (3.75)
Syndicate Size 0.01 0.01 0.01 0.01 0.01 0.01
(0.91) (0.93) (0.89) (0.91) (0.84) (0.89)
Expertise 0.04*** 0.04*** 0.04*** 0.04*** 0.04*** 0.04***
(16.55) (16.38) (16.29) (15.10) (16.01) (15.45)
Stage 0.08*** 0.08*** 0.08*** 0.08*** 0.08*** 0.08***
(6.75) (6.77) (6.70) (6.60) (6.60) (6.55)
GvC=1 -0.17%** -0.14%** -0.15%** -0.16%** -0.15%**
(-3.85) (-3.05) (-3.18) (-3.50) (-3.35)
EIF=1 0.12%** 0.11%** 0.17%** 0.09*** 0.08***
(4.53) (3.87) (3.78) (3.23) (2.76)
Number of cliques -0.01
(-0.15)
Centrality of cliques 0.39***
(4.20)
Betweeness of cliques 0.39%**
(2.65)
Constant -1.07*** -1.10%** -1.09*** -1.09%** -1.45%** -1.14%**
(-14.72) (-15.16) (-14.98) (-14.37) (-12.97) (-15.05)
Observations 16757 16757 16757 16531 16531 16531

p<0.1 *, p<0,05**, p<0,01***; Not reported: 15 country dummies and 15 industry dummigtatistics in parentheses; the number of observations in
columns (4) to (6) lower, because, for some verflumdsno 2-clique could be identified; standard erronsstered at deal level
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Tabl:e Plr olmdbialni tEwi t through an | PO or a M&A: interaction model s
1) (2) (©) (4) (©) (6)
Total Known Funding 1.19%* 1.17%x* 1.15%* 1.18%** 1.7 1.16%**
(6.09) (6.01) (5.94) (6.07) (6.01) (5.96)
Syndicate Size 0.04*** 0.04*** 0.04%*** 0.05*** 0.04%*** 0.04%***
(4.76) (4.68) (4.69) (4.77) (4.68) (4.69)
Expertise 0.04**=* 0.04**=* 0.04**= 0.04**=* 0.04**= 0.04%**=
(18.25) (19.43) (18.76) (18.37) (19.43) (18.79)
GvC=1 -0.16*** -0.17%* -0.17%* -0.16*** -0.03 -0.17%*
(-4.77) (-5.04) (-4.99) (-3.34) (-0.14) (-2.74)
EIF=1 0.16%*=* 0.34 0.15%*= 0.10%** 0.09**=* 0.08**=*
(4.60) (1.03) (3.00) (4.40) (3.95) (3.27)
Number of cliques 0.07 0.03
(1.39) (0.59)
EIF=1 # Number otliques -0.20**
(-2.15)
Centrality of cliques 0.39*** 0.39***
(5.66) (5.56)
EIF=1 # Centrality of cliques -0.25
(-0.75)
Betweeness of cliques 0.53%** 0.43%**
(3.93) (3.52)
EIF=1 # Betweeness of cliques -0.38
(-1.61)
GVC =1 # Number of cliques -0.01
(-0.07)
GVC =1 # Centrality of cliques -0.14
(-0.56)
GVC =1 # Betweeness of cliques 0.04
(0.12)
Constant -1.07** -1.41%* -1.11%* -1.06*** -1.41%* -1.10%*
(-20.77) (-17.62) (-21.50) (-20.68) (-17.40) (-21.43)

Observations 27933 27933 27933 27933 27933 27933




TabPRe Plromdbialni tEwi t t hrough an | PO or a interact
(1) (2) (3) 4) 5) (6)
Total Known Funding 0.78*** 0.77*** 0.75%** 0.77*** 0.77*** 0.76***
(3.83) (3.79) (3.73) (3.82) (3.79) (3.76)
Syndicate Size 0.01 0.01 0.01 0.01 0.01 0.01
(0.92) (0.85) (0.87) (0.91) (0.84) (0.89)
Expertise 0.04*** 0.04*** 0.04*** 0.04*** 0.04%** 0.04***
(14.98) (16.00) (15.42) (15.13) (16.01) (15.48)
Stage 0.08*** 0.08*** 0.08*** 0.08*** 0.08*** 0.08***
(6.60) (6.61) (6.57) (6.60) (6.60) (6.54)
GvC=1 -0.15%** -0.16*** -0.16%** -0.15** -0.46 -0.32%**
(-3.22) (-3.51) (-3.43) (-2.27) (-1.120) (-3.39)
EIF=1 0.18*** 0.78* 0.21%** 0.11%** 0.09*** 0.09***
(4.19) (1.65) (3.18) (3.78) (3.25) (2.94)
Number of cliques 0.05 -0.01
(0.74) (-0.16)
EIF=1 # Number of cliques -0.24**
(-2.18)
Centrality of cliques 0.42%** 0.38***
(4.37) (4.01)
EIF=1 # Centrality of cliques -0.70
(-1.47)
Betweeness of cliques 0.55*** 0.32**
(3.30) (2.16)
EIF=1 # Betweeness of cliques -0.61**
(-2.14)
GVC=1 # Number of cliques 0.01
(0.05)
GVC=1 # Centrality of cliques 0.31
(0.73)
GVC=1 # Betweeness of cliques 0.93*
(2.12)
Constant -1.10%** -1.47%** -1.16%** -1.09%** -1.44%** -1.13%**
(-14.48) (-12.98) (-15.17) (-14.36) (-12.75) (-14.88)
Observations 16531 16531 16531 16531 16531 16531

mod el
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Tabl e 13: l nstrumental variables6é specifications
(1) (2 3 4) (5) (6)
Exit No Of Rounds At least one Exit No Of Rounds At least one

IV Probit IV PoissonCF IV Probit IV Probit IV PoissonCF IV Probit

EIF 2.09%+* -0.07 1.59%** 2.1 % 0.14 1.75%**
(11.86) (-0.21) (4.12) (12.73) (0.42) (4.94)

Total Known Funding 3.71* 10.00*** 16.12*** 1.06 10.59%** 15.22**
(2.58) (9.23) (3.65) (0.60) (7.86) (2.52)

Syndicate Size 0.00 0.01 0.02 0.02 -0.02 -0.01
(0.32) (1.18) (1.15) (1.42) (-1.62) (-0.54)

Expertise 2.28%* 0.32%** 0.37%+* 1.85%* 0.25%** 0.36**
(4.39) (6.00) (2.88) (3.04) (4.19) (2.52)

Dist SourceTarget 0.00 -0.00 0.00 0.00 0.00 0.00
(0.32) (-0.26) (0.49) (0.94) (0.59) (1.00)

Stage -0.03* 0.10%** 0.07*
(-1.82) (6.58) (1.83)

Constant -1.53%** 0.38*** -0.66*** -1.26%** 0.11 -0.77%*
(-5.97) (5.02) (-7.17) (-4.70) (1.49) (-6.45)

First stage

Total Known Funding 0.94*+* 0.75%** 0.96*** 1.53%** 1.24%** 1.49%*
(4.30) (3.28) (4.00) (4.76) (4.09) (4.65)

Syndicate Size 0.01%** 0.01* 0.00 -0.00 -0.00 -0.00
(2.86) (2.25) (1.24) (-0.60) (-0.10) (-0.54)

Expertise 0.09*** 0.08*** 0.07*** 0.06*** 0.07*** 0.06***
(5.53) (4.78) (4.01) (2.93) (3.30) (2.92)

Dist SourceTarget 0.00 -0.00 -0.00 -0.00 -0.00 -0.00
(0.30) (-0.34) (-0.47) (-1.23) (-1.13) (-0.90)

Log(hubdis) 0.01%+* 0.01* 0.01 %+ 0.01 %+ 0.01** 0.01%**
(4.27) (1.78) (3.01) (3.52) (2.09) (2.58)

No of investments 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00***
(4.63) (6.14) (4.05) (2.98) (5.04) (3.66)

Stage 0.01* 0.02%** 0.01**
(1.97) (2.85) (2.09)

CraggDonaldWald F 22995 20.569 13.722 9.043 14.450 9.043
Observations 17326 15443 15432 14148 14199 14189

p<0.1 *, p<0,05**, p<0,01***; Not reported: 15 country dummies and 15 industry dummigtgtistics in parentheses; the number of observations lower, because, for some
portfolio companies and funds addressesldnotbe unambiguouslydentified; standarérrors clustered at deal lev@lraggDonald Wald F statistics from the corresponding
linear models.
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Figure 1: l nvest ments by stage by private
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AUSTRIA GOVERNMENT-BACKED VENTURE CAPITAL INVESTMENTS 3

Figar &Sales devel opment: GVCs vs privat

Sales growth (log difference)
GVC in red, private VC in black

2 1 0 1 2 3 4 5

Zero corresponds to the year of the deal; Estimates from the fixed effects model with country and year effects.

Figbre&Saéesl opment: indirect public VCs

Sales growth (log difference)

EIF in red, other private VCs in black

2 1 0 1 2 3 4 5

Zero corresponds to the year of the deal; Estimates from the fixed effects model with country and year effects.
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Figoir 6Sal es devel opment dcelpieqqudeesnt on t he

Sales growth (log difference)
After the deal dependent on the number of cliques
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25 corresponds to the 25th percentile of the number of cliques, 95 to the 95th percentile; estimates from the fixed
effects model with country and year effects

Figur eSaéesl opment dependent

Sales growth (log difference)
After the deal dependent on the betweeness in the cliques

25 == 50 —75
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25 corresponds to the 25th percentile of the number of cligues, 75 to the 75th percentile; estimates from the fixed
effects model with country and year effects; the differences are not significant at 5 percent level
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