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Cross-Border Venture Capital Investments: The Impact of Foreignness on Returns

Abstract

Against the background of the growing internationalizatiowewiture capital (VC) investing,
this is the first global comparison of the returns gateel by individual domestic and cross-
border deals.We examine investments worldwide during 1971 to 2009 and find that cross
border investments significantly underperform comparedh wequivalent domestic
investments. Returns are negatively affected by geograpkénces, cultural disparities and
institutional differences between the home and host cosnfReturns on cross-border and
domestic deals also decline after the late 1990s. Intenaiportfolio diversification and the
saturation of domestic markets may explain why VC investorake cross-border
investments despite poor expected returns.

JEL classification: G24, G32, G33, G34, G1.

Keywords: venture capital, cross-border, return, IRR, PiiEignness, distance.



1. Introduction

This study examines the returns generated by venture c@g@alinvestments in
domestic and cross-border deals. Venture capital (VC) fiames specialized financial
intermediaries which raise funds from investors. The fir@s then invest the funds in
innovative new businesses, so-called portfolio compamgs, a view to realising their
investments after approximately-5 years (e.g. Sahlman 1990; Black and Gilson 1998;
Gompers and Lerner 2004). In a domestic deal, a VC firm iswe#ts home country; in a
cross-border deal, it invests outside its home coum® firms are experts at investing in
inherently risky and informationally opaque start-up versgueg. Gorman and Sahlman
1989; Gompers 1995; Amit, Brander, and Zott 1998). The high infamasymmetries
involved in such investments give rise to adverse selegtimnm to investment and agency
conflicts post-investment. In order to limit these proble,firms closely screen potential
investee companies; conduct careful due diligence; and aligepeenew’ incentives with
firm value through monitoring, governance, contracts, arrotmechanisms, including
staged financing (e.g. Sahlman 1990; Admati and Pfleiderer 198¢htvénd Robbie 1998;
Manigart and Wright 2013). By resolving information problemd ancentive conflicts, and
by providing portfolio companies with advice, expertise, aondess to networks, VC
investors are able to add value to their investments (e.g. Goemd Sahlman 1989;
Sapienza 1992; Sapienza, Manigart, and Vermeir 1996; Devignheckénaanigart, and

Paeleman 2013).

The effectiveness of these specialized methods, meomsnand practices is often
believed to depend crucially on VC investors’ familiarity with local markets; their access to
local information, knowledge, and networks; and the proxirbéjween VC investors and
their investee (portfolio) companies in order to maintéose links, frequent interaction, and

valuable reputational capital (e.g. Cumming and Johan 2007, @empers, Kovner, and



Lerner 2010; Dai, Jo, and Kassicieh 2012; Hain, Johan, and Wang\®0&bker, Kraeussl,
and Schulze 2016). As a result, VC investing has long ermht to be an inherently local

business (Wright and Robbie 1998; Cumming and Dai 2010; Dai et al. 2012).

In apparent defiaze of this view, the two decades prior to the financial cia$§i2007
saw a large increase in the number and size of crasgh¥C investments. Aizenman and
Kendall (2012) report an increase in worldwide cross-border V&stment deals from 15%
of global deals in the early 1990s to over 40% in 2007. Moretlgceross-border investing
by US VC firms has risen sharply, with early-stage VC stwents increasing from under
10% to more than 30% of VC deals in 2013 (Wuebker et al. 2016) slodhtext, more than

70% of VC deals in Asia are funded by foreign VC firms (&taal. 2012)

Against this background of increasing VC internationalizatiowe examine the
returns performance of cross-border and domestic VCtimesgs. VC investors may require
higher or lower returns from cross-border investments fram domestic investments. On
the one hand, VC firm#vesting abroad are likely to encounter ‘liabilities of foreignness’
due to geographic distances, cultural disparities, and itstigd differences between VC
investors and their portfolio companies (Zaheer 1995; WrighthR and Lockett 2005; Sojli
and Tham 2017; Taussig 2017; Wu and Salomon 2017). As a resud;bomaker investing
gives rise to higher transaction costs (e.g. Portes agdB05) and greater costs due to more
severe information asymmetries and agency conflicts (Wegt Robbie 1998; Wuebker et
al. 2016) In this case, VC investors require higher returns from doosder investments to
compensate for the additional costs. On the other,hamds-border investing facilitates
portfolio diversification; thus, VC investors with portfuid predominantly invested in
domestic ventures may accept lower returns from crosgebinvestments (e.g. Poterba and
French 1991)High levels of VC funds chasing limited numbers of promisingegiment

opportunities may also drive VC investors to resort to cbosder investing, even though



they expect these investments to generate relativelydowns (Gompers and Lerner 2000).
In a previous study of cross-border retyr@simming, Fleming, and Schwienbacher (2009)
find that Asian-Pacific VC firms investingh US-based portfolio companies experience
returns that are lower than their domestic investmedtsnming et al. (2009) use hand-
collected and largely proprietary data to assess the p&fwe of 468 individual investments
by VC firms in 12 Asian countries during 198®01 based oeachinvestments internal

rate of return (IRR).

While Cumming et al. (2009) are able to calculate investmentnsetdue to their
access to proprietary data, most other previous VC studigssi#ficiently detailed deal-
level data to compute direct measures of performance ssictRR or public market
equivalent (PME) for individual investmentBecause of data limitations, most studies
measure performance in terms of the likelihood of sgfoé VC exit (e.g. Hochberg,
Ljunggvist, and Lu 2007) rather than IRR or PME. BengtssahHsu (2015) explicitly note
the use of exit success as a limitation of their analyBisvigne, Manigart, and Wright
(2016) highlight that the existing evidence on VC returns atldeal is limited and call for
further research in order to understand the variatioetafms. We are able to overcome this
limitation by using detailed cash-flow data on individual \f@estments obtained from the
Centre of Private Equity Research (CEPRES) to calcaeteal returns on individual VC
investment£.Our study contributes to the literature by comparing thermstof individual
domestic and cross-border VC investments using a sampi5d® domestic and cross-
border VC deals made worldwide during 192Q09. To the best of our knowledge, this is

the first study to find that the underperformance of crosddsoinvestments relative to

1 With respect to their analysis of exit as a measuiCobuccess, Bengtsson and Hsu (2015) point out that an
‘important caveat for this part of our analysis is thatequate the investment outcome with the company's exit
mode due to data limitations. This outcome variable is esecaeasure of investment performance, though it is
commonly used in the entrepreneurship literat(pe340; italics added

2 While previous studies have used CEPRES (e.g., Franzonakyawd Phalippou 2012, Krohmer, Lauterbach,
and Calanog 20QCumming, Schmidt, and Walz 2010, Cumming and Walz 2010), notieesé previous
studies compare the returns of domestic and cross-bor@striments .



equivalent domestic investments is a global and persigtieehomenon. We base this
conclusion on our analysis of the returns and othdopeance measures of a broad global
sample of VC investments, comprising large numbers ofeend destination countries and

spanning more than three decades.

Our results show that cross-border deals generate lowangetban equivalent
domestic deals in terms of return-based performanceadflieess differences in the targeted
selection and risk of VC investors and conclude that thereéd return differentials amount
to cross-border underperformance. We find that geograph#éndes, cultural disparities, and
institutional differences between the home countrieg@investors and portfolio companies
negatively affect cross-border returns. Additional testsw that VC firms benefit from
cross-border investing by achieving portfolio diversificataomd overcoming shortages of
domestic investment opportunities in saturated market&réMication, and the saturation of
domestic markets, may explain why VC investors are &ttlato cross-border investing

despite the poor returns performance of cross-border. deals

Our study helps to resolve conflicting evidence in prior studieeh examine the
effect of geographic distances between US VC investors atidljgpocompanies on VC exit
performance (Chen et al. 2010; Cumming and Dai 2010; Bengtssbiisan 2015). For
example, Chen et al. (2010) report that non-local dealperform local deals in terms of
initial public offering (IPO) exit probabilities, while CummingdaDai (2010) find that local
exit deals outperform non-local deals. Bengtsson and Hsu (204 on the ethnicity of
VC investors and founders of entrepreneurial companies andhfiavhile shared ethnicity
increases the likelihood of investment, it reduces exit pegace. & explore what happens
when VC investments cross borders and examine the impgebgfaphic distances, cultural
disparities, and institutional differences in a similar wayhe studies of Nahata, Hazarika,

and Tandon (2014) and Dai and Nahata (2016). Like other cross-lperfi@mance studies,



Nahata et al. (2014) and Dai and Nahata (2016) measure performaelgeirpterms of IPO

exit probabilities.

Our study lies at the intersection of the literatofseveral academic fields including
economics, finance, entrepreneurship, management, andatmeal business, as outlined in
section 2. Focusing largely on entrepreneurial finance study contributes to the growing
literature on the internationalization of VC and privateitgg{PE) investment and on cross-
border VC/PE activity and flow (e.g. Schertler and Tykv@@.1; Tykvova and Schertler
2011; Schertler and Tykvova 2012; Dai et al. 2012; Li and Zahra Z¥®;Cumming, Qian,
and Wang 2015). It also contributes to the literature opénrmance of cross-border VC
investments in terms of the ability of VC investors to aghiguccessful exits (e.g. Wang and
Wang 2012; Humphery-Jenner and Suchard 2013; Bertoni and Groh 2014a ealsl.
2014; Cumming, Knill, and Syvrud 2016; Dai and Nahata 20h6Xhe context of this
literature, our study builds on the existing research albewivays in which exit performance
is affected by geographic distances, cultural/ethnic disggrand institutional differences
between the locations &S VC providers andhose of th& portfolio companies (Chen et al.
2010; Cumming and Dai 201®engtsson and Hsu 201%and between the locations of
international VC providers and their portfolio companidal{ata et al. 2014; Dai and Nahata
2016). Our study is also related to the literature on syndicatiol networks in cross-border
investments (Hursti and Maula 2007; Guler and Guillén 2010; MeulemdnNright 2011;
Jaaskeldainen and Maula 201Reuer and Ragozzino 2014; Hain et al. 2015; Chemmanur,

Hull, and Krishnan 2016; Meuleman, Jaaskelainen, Maula, aight\2017.

The remainder of this paper is organized as follows. @e&ireviews the literature
and develops our hypotheses. Section 3 describes the diamaeimdology, and section 4

presents our analysis and results. Section 5 concluegmfer.



2. Literature, Conceptual Framework, and Hypotheses

VC firms are experts at bearing risk and dealing with terimation and agency
problems (adverse selection and moral hazard) which coatplinvestments in promising,
young entrepreneurial businesses characterized by higmatfion asymmetries, high risk,
and high potential (e.g. Gorman and Sahlman 1989; Gompers 1995; Amit).eSuch
ventures typically have little or no trading records dmeotinformation, such as balance
sheets and past cash flow data, which are used in traditiah&tion methods. Moreover,
these ventures frequently operate in innovative industriéls mo established benchmark
companies. VC firms have developed methods to limit thermdtion and agency problems
arising from such investments. Such methods include screehiegdiligence, contracting,
monitoring, governance, and staged financing (e.g. Sahlman 2@®fati and Pfleiderer

1994; Wright and Robbie 1998; Manigart and Wright 2013).

The effectiveness of these specialized methods, meomsnand practices is often
believed to depend crucially on VC investors’ familiarity with local markets; their access to
local information, knowledge, and networks; and the proxirbéyween VC investors and
their investee (portfolio) companies in order to maintéose links, frequent interaction, and
valuable reputational capital (e.g. Cumming and Johan 2007; &hah 2010; Dai et al.
2012; Hain et al. 2015; Wuebker et al. 2016). Significant distances dretv€& firms and
portfolio companies are likely to increase informatiognasetries between investors and
investees, causing more pronounced adverse selection aatihapard (e.g. Dai et al. 2012;
De Prijcker, Manigart, Wright, and De Maeseneire 2012; Haim.€2015; Dai and Nahata
2016). Distance may thus increase the costs to VC firntenfifying and screening suitable

investment opportunities (Cumming and Dai 2010; Wuebker et al. 2016k riaEtypically



conduct due diligence which is more rigorous, and hence,iecofblr remote ventures
(Nahata et al. 2014). In this regard, Wright, Lockett, and P(@®05) report significant
differences in the risk assessments and informataurces which are used in target

selection between foreign and domestic investors.

Non-local and cross-border investors are at a disadvantégjese to local investors
in terms of access to portfolio companies, local infaioma networks, reputational capital,
and resources, and typically incur higher information aadsaction costs (Nahata et al.
2014). The higher costs of contracting and monitoring ebbosder portfolio companies
result in lower firm value and lower value added (Sajaieet al. 1996; Sorensen and Stuart
2001; Dai et al. 2012; Wuebker et al. 2016). Makela and Maula (2008)nedhét local VC
firms are more knowledgeable about portfolio companies’ markets than foreign VC firms.
The general partners of VC figrprovide advice and monitoring to portfolio companies
during meetings held at the companies’ offices; in this context, geographic distance increases
the costs and the amount of time involved for the past(ieéain et al. 2015). Chemmanur et
al. (2016) find that the absence of (geographic) proximity mikesre difficult for VC
firms to move scarce human capital, such as skilled gepartners of VC firms, to a
portfolio companis location. As a result, it is costlier to screen, monitor, advas® support

more distant portfolio companies.

This advantage of local investors and investments ifothes of several studies from
a range of academic disciplines including entrepreneurial armbiate finance, economics,
and international business. Studies in internationahbas and management, based on the
seminal study by Zaheer (1995), refer to the disadvantage of not being local as the ‘liability
of foreignness’. Studies in asset pricing and corporate finance refer to investors’ preferences
for more familiar local rather than ndeeal investments as ‘home bias’ (Poterba and French

1991; Coval and Moskowitz 1999). Other studies show that VC finmesting abroad



encounter the ‘liability of foreignness’ problem (Wright et al. 2005; Nahata et al. 2014; Dai

and Nahata 2016).

In order to compensate for the higher costs of cross-bordesting as a result of the
liability of foreignness, VC firms are likely to require highesturns from cross-border
investments than from equivalent domestic investments. kaEweross-border investing
facilitates portfolio diversification; thus, VC investorghvportfolios predominantly invested
in domestic ventures may accept lower returns from drosger investments (e.g. Poterba
and French 1991). A lack of promising investment opportunitigbeir home countries, or
rigorous competition for attractive deals because oégxdunds available to VC investors,
may also motivate VC firms to embark on cross-borderwesteven if they expect them to
generate relatively low returns (Gompers and Lerner 2000h Yegard to 53 VC funds
based in 12 countries in the Asia-Pacific region, Cummira. €2009) find that tree funds
achieve lower internal rates of return (IRR) for investits in US portfolio companies than
for domestic investment#t a global level, whether VC investors require higher or towe
returns from cross-border investments than from damestestments remains a question to

be resolved empirically.

Comparsons of the performance of VC firms show that firms’ selection criteria
and investment behaviour may also differ between home camsb-border investments
Empirical evidence confirms that VC investors selectedd#iit types of venture at home and
abroad. The results of Dai et al. (2012) suggest that VC investitigate the higher
information and monitoring costs of investing abroad by itingsn later financing rounds
and in larger, more mature companies which are moreptearst and less costly to screen
and monitor. VC investors also seHlect cross-border investments. Cumming and Dai
(2010) find that investments in more distant firms tend to bertaida by more reputable

and experienced VC investors acting in syndicates in order tadsphne risk. Thus, when



comparing the returns generated by domestic and cross-bvdstments, it is essential to
control for targetd selection and VC self-selection in order to compare atgnv domestic

and cross-border investments.

Based on the foregoing reasoning, we formulate our festable hypothesis as

follows.

H1: Al else being equal, there is no difference in performance between taoams

cross-border VC investments.

We measure absolute returns in terms of IRR and alssure the returns relative to
a market benchmark in the form of PME. In addition taimred, we also examine exit
performance. To the best of our knowledge, all prior studlieson-local and cross-border
VC investments measure performance in terms of exit ssicdesllowing Giot and
Schwienbacher (2007), they evaluate performance on tlie dfashether and how quickly
VC investors successfully exit their investments. Existinglene on the exit performance
of investments by US VC firms in local and non-local US pdidfcompanies is mixed
(Chen et al. 2010; Cumming and Dai 2010; Bengtsson and Hsu 2015). Wieite e€ al.
(2010) find that non-local deals of US VC firms outperfornalateals in terms of their IPO
exit probabilities, Cumming and Dai (2010) discover that local @xils outperform non-
local deals. Bengtsson and Hsu (2015) focus on the ethnicft€ investors and founders
of entrepreneurial companies and find that shared ethninieases the likelihood of
investment but reduces exit performance. Our analysis of V&€stments across borders is
closely related to Dai et al. (2012), Li, Vertinsky, and Li (20NNBhata et al. (2014), and Dai

and Nahata (2016).

It is possible that foreign VC firms are less committedheir portfolio companies

than local VC firms and may withdraw more quickly when atfpio companys

10



performance is disappointintn this regardVC firms’ premature exits may damage portfolio
companies (Makela and Maula 2008). Alternatively,rtih@ver levels of commitment and
local embeddedness may enable foreign VC firms to make effiogent exit decisions
(Devigne et al. 2016). Whatever the circumstances, exisidasi may have implications for
returns: foreign investors’ premature exitS may result in reduced returns, while more efficient
exit decisions may lead to increased retuorscfoss-border investments. Longer periods of
investment in portfolio companies not only cause higher toong costs but also liquidity
problems for VC backers. If cross-border investments regureater effort and money spent
on advising and monitoring portfolio companies, the highetscok carrying cross-border
investments relative to domestic investments may tipbdiance in favour of earlier exits
from cross-border investments (Cumming and Johan 2007; Esperkhurshed, and

Mohamed 2015).

In the final part of our analysis, we explore possiblasoas why the returnsf
domestic and cross-border investments differ. In hypath&siwe focus on a binary
definition of foreignness. Now, we examine the impactg@dgraphic distances, cultural
disparities, and institutional differenceStudies show that geographic distances, cultural
disparities, and institutional differences between h@mé host countries affect the exit
performance of VC cross-border investments (Makela andavi2@08; Guler and Guillén
2010; Li et al. 2014; Nahata et al. 2014; Dai and Nahata 2016). Evidemdhie literature
suggests that geographic distances and institutional diffesdr@ve a negative impact on exit
performance while the direction of the impact of cultudeparities is mixed. Our study
contributes to tis literature by examining the impact of geographic distancaltural

disparities, and institutional differences on retuatler than on exit success.

First, we explore whether there is a difference betweesstments across a single,

shared land border and investments across multiple bohdeestments across a single land

11



border may involve less costly travel. Chemmanur .e{28116) find that greater travel time
adversely affects the exit success of cross-border VGtments. However, travel costs may
depend to a greater extent on geographic distance; thuse inekt step, we examine the
impact of geographic distance. Prior studies show mixed sewith some reporting that
greater geographic distance reduces exit performance (Cunamih@ai 2010) while others
report a positive effect (Chen et al. 2010) or no signifiedfect after controlling for other
measures of distance (Li et al. 2014; Dai and Nahata 2016). qimmé/, we formulate the

following hypothesis.

H2a: A VC firm’s performance in cross-border deals is unrelated to the geographic
distance between the home countries of the VC firm and its portfolio company (after

controlling for other measures of distance).

Because ofcolonial linkages, geographically distant countries may share agimil
languages, cultures, and institutions. Howebeicause of historical accidents and conflicts,
nearby or neighbouring countries may differ greatly nat jjuserms of their languages but
also their cultures and institutional frameworks. Consetlyiebecause geographic distances
may not adequately capture the liability of foreignness, la@ examine cultural disparities
and institutional differences, following Li et al. (2014),Hdta et al. (2014), and Dai and
Nahata (2016). VC investors’ lack of awareness of local cultural and social practices in
unfamiliar cross-border environments can be a source ofictdoétween a VC firm and its
portfolio company, thereby increasing agency costs and reducinmgeM@mance (Nahata et
al. 2014). Cultural disparities and institutional differencas adversely affect levels of trust,
reputation, financial contracting, and company performghcest al. 2014; Nahata et al.
2014). Cultural disparity is commonly measured using Kogut anchSii$988) approach,
based on the cultural measures (power distance, individyatigsculinity, and uncertainty

avoidance) developed by Hofstede (1980). This approach is aldobysei et al. (2014)

12



Nahata et al. (2014), Hain et al. (2015), and Dai and Nahata (2006hg others. Li et al.

(2014) find that cultural disparity reduces exit success, WNaleata et al. (2014) report that
greater cultural disparity increases exit success. Nadtat. (2014) argue that greater
cultural disparity motivates VC investors to engage irsarigre-investment due diligence
and screening; this in turn increases exit success. Fgoosithe impact of cultural disparity

on returns performance (as opposed to exit success), wedadslidwing hypothesis.

H2b: A VC firm’s performance in cross-border deals is negatively related to the
greater cultural disparity between the home countries of the VC firm and its portfolio

company.

VC investors encounter greater unfamiliarity and liability aefgnness in countries
with institutional frameworks which differ from those tineir home country. In a different
institutional environment, &C firm’s familiar practices are likely to be at odds with local
institutionalized practices with regard to deal selectiontracting, monitoring, and advising
(Li et al. 2014). For example, VC firms from countrieshndtrict and well-enforced legal
rules and regulations rely on financial and accounting imdédion to evaluate proposals and
assess investment risk. However, in countries with weaikuiisnal environments, VC firms
must depend instead on personal contacts in order to aet@snt information and enforce
agreements (La Porta, Lopez-de-Silanes, Shleifer, arithy/5998; Cumming, Fleming, and
Schwienbacher 2006; Cumming, Schmidt, and Walz 2010; Li et al. 20C4jirms which
are used to the effective legal protection of investorscanttact enforcement in their home
countries find they can no longer employ complex, statgingent contracts in host
countries with weak legal institutions (Guler and Guillén 20i0dhis regard, Chemmanur et
al. (2016) examine the impact of legal systems on exit sadagt find no significant impact.
Measuring institutional differences using the World Goveraadndex, Li et al. (2014) find

that suchdifferences significantly reduce VC exit success. We exanmeanpact on VC

13



cross-border returns of three dimensions of institutidiffdrence: the difference in the legal
systems of home and host countries (based on La Patal®&98, similar to Chemmanur et
al. 2016), and differences in regulatory quality and politgtability (similar to Li et al.

2014). Thus, we formulate the following hypothesis.

H2c: A VC firm’s performance in cross-border deals is negatively related to
pronounced institutional differences between the home countries of the VC firntsand

portfolio company.

3. Data and M ethodology
3.1 Data sources and sample

Our data on individual VC investments are obtained fronCiietre of Private Equity
Research (CEPRES)CEPRES and its data are described in detail in Franzomiakicand
Phalippou (2012). CEPRES data are used in a number of stndladjng those of Krohmer,
Lauterbach, and Calanog (2009), Cumming et al. (2010), CummithgAgalz (2010), and

Franzoni et al. (2012).

Through their special data-collection method (basethemso-called ‘Private Equity
Analyser’), CEPRES effectively anonymizes all information relatingneestments in order
to meet the confidentiality requirements of the VC and fires which provide data to
CEPRES. This techniqgue means that no third parties ardacaldentify the performance of
individual firms, funds, or managers. The impocgof such anonymity is that it eliminates

the incentives for VC and PE firms to overstate tisellte which they report to CEPRES. The

3 CEPRES is a private data provider established in 200dhvdffers information on VC deals worldwide.

14



lack of anonymity in other databases may result in ¢eatng and backfilling informatiora

situation which amounts to positive self-reporting bias.

Another important advantage of the CEPRES database is/dliakdlity of detailed
information on cash flow at the level of individual \i@/estments. Other databases either

lack this information or provide cash flow or IRR data atlyhe fund level.

We start with all 14,224 observations in CEPRES for VC imests made from
January 1971 to December 200e exclude 2,484 partial exits and non-exits and 5,057
buyout investment$Of the remaining 6,683 observations, we have insufficiaish flow
data for 154 deals. This leaves us with 6,529 observatiomsllgnmealized VC investments
exited through IPQgmergers and acquisitions (M&Ar liquidations (write-offs) We split
our sample into four geographic regions in accordancethattocations of the VC investors
North America, Europe (excluding the UK), tbhk, and the rest of the world (ROW). Our
sample comprises 4,334 observations for North America, @3&urope, 363 for the UK,
and 993 for the ROWWe classify investments as domestic (cross-bordery/(€ dirm and

its portfolio company are located in the same countffeféint countries?.
3.2. Methodology

In this section, we discuss the methodology used in olysasmialn order to measure
the financial returns of VC investmentse walculate IRR based on all cash flow to VC
investors (both outflow and inflow). This cash flagvreported in the CEPRES datahase

Except for a few studies which use proprietary data (eugaiing et al. 2009), most Prior

4We focus on fully exited (realized) deals to avoid issedmtad to the accuracy of the estimated net asset
values (NAVs) of unrealized deals or timing issues aboutnwthe NAVs are reported. We examine the
sensitivity of our results to the inclusion of partialtexind non-exits in the robustness section.

5 Appendix A provides a breakdown of the distributio’/@f deals by region during 1971 to 2009.

5 We observe the countries of origin of VC firms and portfelimpanies at the time of the investments. A
limitation of our data is that we do not observe reiocs to other countries by either the VC firms or the
portfolio companies after the initial investments.
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researchs limited to observing IRR at the fund lev8ecause w have access to cash flow
data, we are able to calculate IRR based on actualpfoated) cash flow at the level of
individual VC investment$.The cash flowis converted into US dollars, following the
approach adopted by Franzoni et al. (2012). Cash flow is nattadjior management fees,
interest, or carried interes¢C firms commonly use IRR to evaluate their investments in
house and are often reluctant to disclose IRR figureseder, if the firms do disclose their
IRR figures, they have incentives to overstate thema Aesult, reliable IRR data at the level
of individual VC investments were not previously availableetgearchers. Some studies are
able to calculate IRR but only at the levelastoverall VC fund (rather than at the level of
individual investments held within a fund, as we do here). Mewean understanding of
investment level returns is crucial for VC firms so thayt can allocate capital efficiently
between domestic and cross-border investments and foumCifivestors so that they can

select appropriate funds.

We observe the stream of cash flow between the st@rtod@ach investment and the
final liquidation (exit) date. We then calculate the IRRthe discount rate which equates the
present value of the net cash flow to zero. The cashdbnsists of investmeniis portfolio

companies, dividend repayments, and proceeds from exitiriguistment$.

In addition to IRR, our analysis uses PME. IRR is @&sodute measure of
performance in the sense that it is not measuretiveel® a benchmarkn contrast, PME is
a relative performance measure which compar€€ anvestment to an equivalently timed
investment in the relevant public market. PME has betarpreted as a market-adjusted
multiple of invested capital in that a PME greatemtibme means that investors in a given

VC deal gain more wealth than they would have achieveayf biad invested in the public

" Note that the IRR estimated in our analysis are graesneeas opposed to returns net of fees and the costs
(transaction, search, and monitoring) incurred by VC firmswimalertaking and managing investments.
8In our analyses, we winsorize IRR at 1%.
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markets. We calculate PME as the ratio of discountsdinfiow to discounted cash outflow,
where the discount rate is the total return in the cpomding stock market. For investments

in US portfolio companies, we use the S&P 500 index to act esxg for the public market,

as in Kaplan and Schoar (2005). For investments outsidd$heve use the corresponding
local stock market indexSorensen and Jagannathan (2015) present rigorous economic
underpinnings for PME and show that PME is equivalent tasomeng performance using
Rubinsteins (1976) dynamic version of the capital asset pricing modeP(@A The authors
show that under reasonable assumptions about investor, BN is robust and valid
regardless of the beta of an investment, even whebdtsis time varying. They conclude
that with ‘PME, investors can evaluate risk-adjusted performandéout explicitly
calculating any betas or even knowing the risk of theetiging investments(Sorensen and
Jagannathan 2015,. pd4). Hence, we interpret PME as a risk-adjusted measure of

performance.

In our initial multivariate analysis, we regress VC pearfance on whether or not a
portfolio company is domestic or cross-border. Subsequewtyses relate VC
performance to measures of distance between a VC firmagmartfolio company. VC
performance (the dependent variable) is measured as &RReor PME. In orderd
account for the endogeneity of the cross-border inglicatising from an (un)observable
difference in VC backers’ selection criteria and investment behaviour at home and abroad,
we estimate a two-stage Heckman modelthe first stagewe estimate a probit model of
the probability of an investment being cross-border wighatoss-border indicator (coded
one for a cross-border investment and zero otherwise) as the degievdeable. The

instrument usedht the first stage is the capital inflow into the VC indysdf the VC
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provider’s home country in the year of the investment.® At the second stage, we estimate
VC performance by including the inverse Mills ratio based @nds$timates of the first
stage among the control (explanatory) variablé® explanatory variable of interest is the
cross-border indicator. As control variables, we includd ded VC characteristics such
as VC experiencanvestment sizefund age, and indicators of syndicatighe financing
stage the industry of the portfolio company, and the year of imest (the deal yeaty.
We also control for country-specific stock market ligyid(based on the portfolio
company’s country of origin) in the year prior to VC exit. Furthere wse bootstrapped
standard errors. In addition to the two-stage model, wen&si mixed-effects models
based on Hesketh, Skrondal, and Pickles (2005) which cofdrobbservable and
unobservable heterogeneity, including differences betweerestamand cross-border

investments, and for the impact of outliers.

In our initial analysis, we use a binary indicator which castwhether a portfolio
company is domestic or cross-border.amsubsequent analysis, we examine an additional
binary indicator (cross-border not sharing bojder differentiate between neighbouring
countries and foreign countries without shared bordershe final part of our analysis, we
investigate whether distance between a VC firm and a portfohiaqpany affects performance.
We use three different measures of distance relatingyeographic distancesultural
disparities, and institutional differences between awemtof VC firms and portfolio
companies. Geographic distances between VC firms and jmxtéohpanies are measured as
the physical distances between the capitals of the aegpdiome countries. As in Dai and

Nahata (2016), we quantify cultural disparities between dientries of VC firms and

9 We expect that aggregate capital inflow into the VC ingusftra given country make it more likely that VC
firms invest abroad as competition among VC firms domestic investments becomes more intense. This
causes VC firms to search out investment opportunitiegebro

10 The CEPRES database we use only shows whether annievess syndicated or not. Unfortunately, we
cannot distinguish between domestic and foreign synditatio

18



portfolio companies using the four cultural dimensions ofskéafe, Hofstede, and Minkov
(2010), who follow the approach of Kogut and Singh (1988he four dimensions relate to
power distance, individualism, masculinity, and uncertaawyidance. The Hofstede et al.'s
(2010) framework is the most widely used and recognized frankelwomeasuring cultural
disparitesin different disciplines, including international businessl management research
(Sivakumar and Nakata 2001; Kirkman, Lowe, and Gibson 206 obtain data from Geert
Hofstede’s website (www.geerthofstede.nl) and use the Cartesian distance meagore
calculate culture disparity (see Appendix B for detailsttis measure) We use three
measures of institutional differences between the homatages of VC firms and portfolio
companies: differences in the regulatory qualpglitical stability, and th legal systems.
Appendix B provides details of data sources and definidnise variables. All variables are
from CEPRES except for those representing market liguidiifferences in regulatory
guality, and differences in political stability, which ar@lected from the World Bank online
database, and the variable representing differences indggi@ns, which is based on data

collected from Rafael La Porta’s website.

In order to examine the effect of explanatory variablastlee time froma VC
investment to the VC exit or, more accurately, on thelexdard rate defined as the inverse of
the time to exit, we estimate the Cox proportional tézaodel. The hazard function
measures the likelihood of a VC firm to exit its investmenthin a small time interval,
conditional on VC and market characteristics. Ther@#ing feature of the Cox proportional
hazard model is that it does not require any distributiasslimptions about the exit rate. The
coefficients of the Cox proportional hazard model aterated through maximum likelihood
estimation. A positive coefficient suggests that a imgitease in the covariate accelerates the

exit, while a negative coefficient decelerates the exiec8ically, we estimate a frailty Cox

11 For detailed discussions of Hofstede measure see Bdijigei@stova and Roth (2017)
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model which is similar to a fixed-effects model in a linesagression. Our model controls for
‘fixed effects’ in terms of heterogeneity across VC firms. The model estimates an additional

parameter theta, which indicates the presence of suetfogeneity.

4. Resaults

4.1 Univariate analyis

Devigne et al. (2016) highlight the need for further researcthervariation of VC
deal-level returns across different exit routes. PAnet Table 1 reports the annual rates of
return earned by VC firms from fully exited investmergsreeasured by the IRR. The figures
are presented by regions (North America, the UK, Contadfirope, and the ROW) and
exit routes (IPOs and M&A). In almost all regions ama &ll exit routes, cross-border
investments generate lower IRR than domestic deals (efmeptvestments exited through

IPOs by VC firms in the ROWY

Next, we examine the PME, which we interpret as a measurelaitive and risk-
adjusted performance as outlined in sectioRaéhel B of Table 1 shows that the mean PMEs
for domestic investments range from 2.02 to 2.86 dependingegionr PMEs above 2
suggest that the wealth generated by VC investments in tiorpegfolio companies is more
than twice the wealth generated by investments in publiketsarin contrast, the mean
PMEs for cross-border investments range from just 1.4 7o We find statistically
significantly higher PMEs for domestic investments in atmals regions except for the

ROW. In North America, the mean domestic PME is twitst of cross-border investments

2Median IRR for the ROW also show that domestic investmeutperform cresborder investments. The
average and median returns on domestic investments by ROWms are comparable to those reported for
Asia-Pacific VC firms during 1982001 in Cumming et al. (2009).
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The difference between domestic and cross-border PMEsriscularly pronounced for
investments which were exited through B2@ith the domestic PMEs in North America
being almost three times the cross-border PMEs find a similar pattern for the median
PMEs of North American VC firms. With such firms, median PMEs significantly higher
for domestic investments than cross-border investmelotiwever, differences in medians are
not statistically significant for the other regiofifie magnitude of our overall median PME
for domestic North American investments is comparable ti teported by Harris,

Jenkinson, and Kaplan (2014).

[TABLE 1 HERE]

We examine whether VC investors select deals abroad wheclsyatematically
different from their domestic deadsd whether certain types of VC backers self-select
cross-border investment®ur univariate analysis in Table 2 examines the charaateret
cross-border and domestic investments. Table 2 presentfigtires by regions. With
regard to VC firms from all four regions, we find that thésas engaging in cross-border
investments are on average significantly older (morereqeed) than those involved in
domestic investments. The average (mean) differenagarbetween firms backing cross-
border portfolio companies compared with those investinglamestic companies is
broadly similar at approximately 2.8.7 years for VC firms in all regions except North
America.* Among North American VC firms, the age difference is mucbrem
pronounced and is between seven and nine years (based aansneshd means
respectively). This clearly shows that cross-border inveggvae undertaken by seasoned
VC firms, a finding which is consistent withase for the US reported by Cumming and

Dai (2010).

13 Based on median age, the results are broadly the sitimthevexception of the ROW, where the difference in
medians is only half a year.
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We find a similar but weaker effect in terms of the ag¥©ffunds (rather than VC
firms). Across all regions, it appears that crossdbodeals are carried out by older funds.
However, this difference between domestic and cross-baetds is marginally significant
(at 10%) based on the means of fund age; based on metth@rdifference is insignificant.
Perhaps the fund age difference reflects a tendenfiynd§ to invest first in domestic deals
perceived to be less risky and to delay ‘gambling’ on potentially more risky cross-border
investments until the fundsave maturedThus,once earlier domestic deals show signs of
success, VC firms are safe in the knowledge that thayoéfset the potential risk of cross-

border deals against their existing domestic successes

On average, cross-border deals are larger in size thaestic deals except for those
undertaken by Continental European VC firms, whose crostebaleals are smaller than
domestic deals. This may be because European VC firmstimveross-border regions with

relatively underdeveloped institutions and capital markets

In each of the four regions, cross-border investmentsedted more quickly than
domestic investments. This finding is consistent with thgher costs of screening,
monitoring, and fostering cross-border investments whiclsed/C backers to exit cross-
border investments more quickly than domestic investm@iis.result may also be driven
by the propensity of VC firms to invest in cross-bordentures only later in the life of VC

funds, leaving less time to realize investments befardsare wound up.

Liquidity is defined as the level of stock market actiwihich VC firms face ina
portfolio company’s country of origin. Table 2 shows average liquidity asrdise four
regions. Liquidity is higher for North American VC firmsviesting in domestic companies
than the liquidity these North American VC firms face wiwvesting abroad. These results

are clearly unsurprising given the highly developed North American capitatkets.
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Focusing on VC firms in other regions, we find that Europaad UK VC investors face
more liquidity in their domestic markets than in theioss-border destinations. In contrast,
VC firms in the ROW seem to come from countries witirkets which are on average less
liquid than the markets in their cross-border destinatitm sum, most VC firms find lower

liquidity in their cross-border destinations than initllemestic markets.

In terms of syndication, our results show significaffetences between domestic and
cross-border VC deals, with cross-border deals being filaly to be syndicated in all
regions except in the ROMA particular, North American and UK VC firms syndicatess-
border deals more frequently than domestic deals. UK \r@sfaire more than twice as likely
to syndicate cross-border deals than domestic deals,namgaNorth American VC firms,
the frequency of syndicating cross-border deals is 54% hifpaer for domestic deals. We
observe the opposite among VC firms in the ROW: thesesfmore frequently syndicate
domestic deals, with approximately 70% of their domesti¢sdezing syndicated compared
with just 40% of their cross-border deals. Among Contale&uropean VC firms, the
proportion of syndicated deals is very similar for all (éstic and cross-border) deals.
Because a high proportion of syndication mafject VC investors’ demand for risk (or loss)
sharing (e.g. Lerner 1994), our results may suggest that Nordridan and UK VC firms
perceive cross-border deals to be ridkycontrast, it is domestic deals which are seen to be

riskier by VC firms in the ROW

In terms of the breakdown of financing stages, we find aistem pattern among all
cross-border deals, with approximately two-thirds of invests®trthe early stage, one-fifth
at the expansion stage, and the rest (approximately6ed) at the later stage. This pattern is
similar to the breakdown across financing stages of domestis b VC firms in the ROW
This finding may suggest a degree of convergence in terms lobal gnvestment pattern.

The breakdown in the three other regions is broadly simddhough there are some
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differences. Notably, North American VC figinave a greater tendency to investearly
stages domestically rather than abroad. This approachreflagt the aversion of such VC
firms to the higher risk of cross-border early-stage imaests compared with domestic
early-stage deals. European and UK VC firms differ froenglobal pattern in terms of their
domestic deals, with a greater preference for exparssage investments in domestic deals

compared with other stages.

In terms of industry sector, there is evidence of stwent clustering. North
American and ROW VC firms are more likely to invest in khesector, while European and
UK VC firms are more likely to invest in industrials. Inntrast to these regional variations,
there is little difference between domestic and crosddradeals in each region (except for

the biotechnology industry}.

In conclusion, compared with domestic investments, crosseb deals are conducted
by older VC firms and later in the life afVC fund. Cross-border deals are larger (based on
investment size) and more likely to be syndicatedater financing stages and in the
biotechnology sector. In terms of performance, we firat thoss-border investments are
exited more quickly but at the expense of returns and witierldPO frequencyThe lower
IRR and the shorter holding periods may both be due teragsic differences between
domestic and cross-border investmeiitegese differences could be because VC firms target
mature companies and later-stage financing when crossirgns. Hence, the risk/return
profile of these investments may differ from dome¥%i@ investments. Using PME as a risk-
adjusted measure of performance, we nevertheless finddh@estic investments outperform

cross-border investments in almost all regions. In mtext section, we examine the

14 Panel B of Table 2 shows the natural logarithms of VG fugd age and investment size which are used in
our multivariate analysis.
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performance of domestic and cross-border investmentfieincontext of a multivariate

analysis.

[TABLE 2 HERE]

4.2. Multivariate analysis

In order to conduct a formal test of hypothesis 1 (which pakét cross-border and
domestic VC investments generate the same returns)esitimate two-stage Heckman
models. The first stage (reportedganel A of Table 3) estimates the probability of a given
deal being a cross-border investment; the second stgoesses deal-level performance on
the cross-border indicator and a range of control varidbleerformance is measured as IRR
in panel Bard PME in panel CWe control for risk by including indicators for the finamgi
stage Studies suggest financing stage as a suitable proxy for deal askm@Eh 1990;
Ruhnka and Young 1991; Seppa and Laamanen 2001; Cornelli, Kominek jusgdvist

2013).

The results are shown in Tablé®®anel A of the table shows the results for IRR. W
find a statistically significant negative coefficienttbé cross-border indicator in each of the
four regressions (models-1V). This finding is consistent with our univariate analysis
reported in Table 1. Our multivariate analysis confirms thisssborder effect in terms of
lower IRR, even after controlling for risk and other potdntieterminants of performance.
The magnitude of this cross-border coefficient ranges f@&y/ for the UK to -0.156 (for

the ROW). This result suggests that cross-border investnmawve significantly lower IRR

15We focus here on the second stage of the two-stage snddet first stage involves a probit model with
cross-border as the dependent variable and aggregate g#ptalas an instrument, as outlined in section 3
The results of this first stage are discussed in greatail in the extensions of our baseline analysis étige
4.5.

16 There is no evidence of multicollinearity among theialdes used in our study. Appendix C provides a
correlation matrix for the variables used in the asialy
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on average, statistically and economically, than cong@rdomestic investments for VC
firms based in any of the four regions. The cross-bordefficient in North America (model
1) is -0.192, indicating that, all else being equal, chassler investments by North American
VC firms underperform equivalent domestic investments by 19%rms of IRR. With
regard to VC firms in other regions, cross-border underpeence ranges from 16% for VC

investors in the ROW to 27% for the UK.

In panel B of Table 3, the dependent variable is the rigkseeti measure of
performance (PME). Consistent with the IRR resultpamel A and the univariate analysis
(Table 1), we find that the PME for cross-border investmén lower than the PME for
domestic investments. This result confirms that domestiestments outperform cross-
border investments and that this performance differencspe after controlling for risk and

other known performance determinants

Next, we examine whether this cross-border effect ing-term feature of the VC
industry or whether it is concentrated in the early ya#rthe internationalization of VC
investments. The literature finds that the period prior toldte 1990s is characterized by
high returns on VC investments in North America, while thiesequent period experienced
significantly lower VC fund returns and large capital inflagulting in the saturation of the
VC industry (Harris, Jenkinson, and Kaplan 2014 &tamine whether this performance
decline occurred equally among cross-border and domestic nmyatst A priori, we may
expect that high capital inflow into a saturated indukdaygls to a decline in the performance
of domestic and cross-border investmehtswever some of this decline may be offset by
positive learning effects derived from cross-border imaests. Thus, we ay expect less of
a performance decline among cross-border investmentdeditia the late 1990s. Harris et

al. (2014) show that the decline in VC performance startédeiriate 199QsThe literature
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(e.g. Aizenmann and Kendall 2012) also suggests that cross-Mdaresting accelerated
during the 1990s because of shortages in profitable domesgistinent opportunitiesVe

use 1997 as the cut-off point to divide our sample. Further, weidech binary indicator
(post-1997 coded as zero for investments made up to 1997 and as oeaftirer\We include
post-1997 in our multivariate analyses both on its own iftgracting) and interacting with

the cross-border indicatéf.

Table 3 reports a significant negative coefficient for theinteracted post-1997
variable, suggesting that performance declined for all inveganaamely for domestic and
cross-border deals, after the late 1990 coefficients of the interaction terms cross-border
and post-1997 are positive and in some cases as large (in alisois) as the cross-border
coefficient However, because these coefficients do not differ fremo zat conventional
levels of statistical significancd appears that the performance differential betweenseros
border and domestic investments remains unchanged post-1997re$hit leads us to

conclude that the ces-border effect is a permanent feature.

We consider several further moderating fact8nle report our results in Table 3
separately for four broad regions. This regional breakdovisased on the origin of the VC
investors. We observe underperformance of cross-bordestments in all four regions
despite the differences between these regions in tefnike institutional and cultural
environments in which VC firms operate. We further explehether our results depend on
the destination (as opposed to the origin) of cross-batelals. To this end, we separate the
cross-border indicator used in our multivariate analygi®nted in Table 3 into three binary

variables depending on deal destination. Focusing on thstimeats by North American VC

17 We also use 1998 and 1999 as cut-off points. Our resultsremetanged.

8 The results of the additional analyses, including dedindgi®n and VC experience as moderating factors, are
not tabulated here but are available from the autboreequest. We are grateful to an anonymous referee for
suggesting this analysis of moderating factors.
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firms, we find that cross-border deaisthe ROW underperform domestic deals the most, by
more than 10% (the coefficient of cross-border dealkarROW is -0.11). Investmerntsthe

UK underperform the least (2.5%), with the underperfogeanf dealsin Europe at 6%.
While the magnitude of underperformance appears to vary byakesn, we conclude that

cross-border investments consistently underperform damegestments worldwide.

Next, we examine whether our results differ for subsety®ffirms, specifically
whether more experienced VC investors show less crossrbardéerperformance.
Measuring experience as VC Agehich represents the number of years a VC firm has been
in business, we extend the models reported in Table 3 mding as an additional variable
the cross-border indicator interacting with a binary vaeiabbded one for the most
experienced quartile of VC firms (and zero otherwise). \id the coefficient of this
interaction term statistically not different from zaroall regions except ROW (where it is
positive but statistically significant at only 10%). Wenctude that there is no evidence of a

differential effect of cross-border investing for tagrt/C investors.

All of our multivariate analyses conolr for a range of statistically significant
determinants of performanc8pecifically, the control variables include VC ageestment
size, investment duratipfund ageliquidity, syndicationfinancing staggyear, and industry
Except for fund age and syndicatjowe find thatall of these control variables have a
statistically significant impact on V&rms’ performanceVC age increases IRR and PME in
all regions, suggesting that more experienced VC backerbedter at selecting, nurturing,
and exiting investments. Large investments are associatadomier IRR and PME in all
regions. This suggests that VC providers require higher sefomsmaller investments to
compensate them for higher (business) risk. We find thastimest duration (i.e. the holding

period, or time to exit, of VC backers) has a significaptgitive impact on IRR and PME in
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all regions. It appears that VC backers require higherngtto compensate them for longer
holding periods. Investments which are held for a longeogeare likely to be early-stage
investments for which VC backers require higher average eettoncompensate for
(liquidity, etc.) risk. Another possible reason for thasitive impact of Investment Duration
on IRR could be the tendency of VC investors to hold promisind @@timately profitable)

investments longer in order to maximize the future gains &®unccessful exit.

Next, we examine the impact of market liquidity on IRR d&WdE. Cumming,
Fleming, and Schwienbacher (2005) focus on variations idigh&lity of exit markets in
terms of ‘liquidity risk’. They find that when the liquidity of exit markets is high, VC firms
tend to invest more in later-stage rather than eaalgestventures. Cochrane (2005)
documents that early-stage returns are higher thangdttge returns. Based on the foregoing
studies, one By expect that the returns to VC firms are likely to be lowemmmarket
liquidity is high. This reasoning ay suggest that liquidity has a negative coefficient in our
models. However, because we control for the financing stegehould not expect to find an
incremental negative impact of market liquidity on IRRI&?ME?° Neverthelesswe find
statistically significant negative coefficients of liquidin all of the modelsOur results
suggest that over and above the impact of liquidity on VCsimrent decisions (specifically
the choice of financing stagepore liquid markets motivate VC firms to ‘rush to exit’ at the

expense of lower returns.

The coefficient of the inverse Mills ratio (lamida statistically significant at the
10% level in only some of the regions, specifically in thedels for North America and
Europe in panel A, and only in Europe in panelTRis finding suggests that adjusting for

selection bias and endogeneity is only important in sontbeofegions, thereby confirming

19 We thank an anonymous referee for helping to clarify oerpnétation.
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that the cross-border effect which we document is r@tébult of differential deal selection
by VC backers. Instead, our results show that cross-baess underperform equivalent
domestic deals. In the section 4.6, we discuss alteenatndelling approaches, including
mixed-effects models and propensity score matching, anduztnthat our finding of cross-

border underperformance is robgst.

In conclusion, our results show that cross-border invests have significantly lower
returns (in terms of IRR and PME) than domestic invests after controlling for risk,
which has financing stage as a proxy, and a range of othertipbtdaterminants of

performance. On the basis of our results, we do not find sufgpdiypothesis 1.

[TABLE 3 HERE]
4.3 Aternative measures of performance

We test differences between cross-border and domesgstments in terms of exit
routes and time to exit. In the absence of detailed tfashdata, prior studies focus on exit
success as a proxy of VC performance measurement. Ousiaretgmines the robustness of

this approach in the context of examining cross-bordestments.

Some exit routes benefit VC investors more than othE3.exits and exits through
M&A, such as trade sales or secondary buyouts, gengoaigve financial returns (IRR, as
reported by Cumming 2008), while write-offs (liquidations) typicadisult in the loss of the
VC investmentgCumming 2008; Dai. et al. 2012). ‘Successful’ exits also enhance venture
capitlists’ reputations and provide opportunities to raise additional funds fromtduini

partners (LPs). Our first measure of exit performandédssoealled ‘success ratio’, which

20 The results of propensity score matching are discusssection 4.6. The unreported mixed-effects models
are presented in Table 7 but without the measures tdndis. The results of the unreported analyses are
available from the authors on request.
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reflects the frequency of ‘successful’ exits from portfolio companies. A narrow measure of
the success ratio considers only IPO exits as succesdes @efined as the ratio of IPO exits
to all exits. A broader version of the success ratio Wwhansiders both IPO and M&A exits
as successes is defined as the ratio of IPO and M&A exitdl texits. Prior studies have
examined the success ratio as an indicator of VC perfurenée.g. Hochberg et al. 2007;
Chen et al. 2010; Cumming and Dai 2010; Wang and Wang 2012; Nah&at2@t4 Dai

and Nahata 2016).

Our second measure of pathance is the length of VC backers’ holding periods in
terms of the time from the first VC investment inieeg portfolio company to the exit of the
VC backer. Prior evidence suggests that VC backers reagzeinirestments, on average,
after 7 years, with the time to exit ranging from 6.5rge¢a more than 8 years, depending on

the exit route (Giot and Schwienbacher 2007).

Panel A of Table 4 shows that the M&A route is the no@shmon type of successful
exit, followed by IPOs. Focusing on IPO exits, we find nanisicant difference between
cross-border and domestic investments in the proportidR@fexits in all regions, except
North America. With regard to North American VC firms, wedfthat IPO exits are less
likely for cross-border investments, with only 6% of crbesder deals resulting in an IPO
exit. On the basis of this success ratio, cross-bordestimests are less successful than
domestic deals for North American VC firms. However, ppghlPO frequency is not an
appropriate indicator of success, given that an M&A eait also be attractive in terms of
returns. Defining the success ratio more broaythe combined proportion of IPO and
M&A exits relative to all exits, we find no significant flifence between domestic and cross-

border deals.
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Panel B of Table 4 reports the investment-holding petioel time to exit) by region
and exit route. The results of the full sample show ithespective of the location of the VC
firms, cross-border investments are exited more quickdy ttiomestic investments. This
finding is consistent with the higher costs of screenmgnitoring, and fostering cross-
border investments, tipping the balance towards quicker déats cross-border than
domestic investments. This result may also be driven éyptbpensity of VC firms to invest
in cross-border ventures only later in the lives ofrtME funds, leaving less time to realize
investments before the funds are wound up (see Tablx&niiing the results separately by
region and exit route, we find the same type of crosddvoeffect & shorter cross-border
holding period) for all of the investments by North Amemid&C firms irrespective of exit
route. We also find the same effect for all IPO exitssipective of region. However, outside
North America, VC firms have longer holding periods in crossler investments which are
exited through M&A than for their corresponding domestic stweents. Judging the
performance of VC investments in terms of time to exitappears that cross-border
investments are more successful than domestic investnrarieast for North American VC

firms.

Given the conflicting evidence on the exit success ofsebmsder investments by
North American VC firms in panels A and B, we suspect that leihaviour is driven
primarily by country-specific and other macro factors andsdaot reflect the selection and

value-adding behaviour of North American VC backers.

[TABLE 4 HERE]

In order to examine whether cross-border deals are exited quockly even after
controlling for macro factors and VC and deal charactesistve estimate a multivariate Cox

hazard modelTable 5 shows the results of this model with the holding pdtioe to exit)
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as the dependent variable and an indicator for cross-bdeadés, controlling for VC age, fund
age investment size, market liquidity (liquidity), syndicatjdimancing stagginvestment

year, and industry of the portfolio company. We find thlitelse being equal, VC firms exit
cross-border investments significantly more quickly tHamestic investments. This effect is

observed in all four regions and is strongest in the UKvegakest in North America.

Next, we examine whether the exit behaviour of VC firms &edctoss-border effect
on exits differ before and after the late 1990s. Speeiits in the latter period agy be due
to a learning effect whereby VC firms become better over @ilnachieving quicker exits
Since VC cross-border investing is a more recent activdg domestic investments, we may
expect this learning effect to impact cross-border degisuiticular. To this end, we define a
time indicator which takes the value of zero for all stweents in the years up to 1997 and

one thereatfter.

In the models shown in Table 5, we include the post-1997 indiecatd interact it
with the cross-border indicator. The coefficient of post-189@ositive and significant for
Europe and the UK, showing increasing exit rates sinceatee 11990s in these regions
possibly due to a learning effedthe coefficient of post-1997 interacting with cross-border
also positive and significant in all regions, suggestingtti@increase in exit speed has been

particularly pronounced for cross-border investments.

Consistent with prior studies (Giot and Schwienbacher 2B§@enlaub et al. 2015),
we find that larger deals are exited more quickly. Investrsézg may increase the VC
backers’ marginal costs of continuing with an investment (in terms of monitoring and
advisory costs) relative to marginal benefits, thergppging the balance in favour of an

earlier exit.
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Fund age at the time of VC investments is also a signifideterminant of exit rates
Investments from funds which are more mature at the dfrttie investments have higher
exit rates than investments made from younger fundsonme regions, the effect of fund age

is particularly strong for the oldest quartile of furfds shown by Fund ageop25th.

Finally, we examine the impact of the liquidity in thecg&tanarketof the investment
region (i.e. the region of ¢gportfolio company’s country of origin). Based on the findings of
Black and Gilson (1998), Cumming et al. (2006), and Wang and W), we expect
more liquid capital markets to facilitate speedier exitd higher exit rates. Consistent with
this conjecture, we find that Liquidity has a strongly significpositive impact on exit rates

in all four regions.

As a final control variable, we include in Table 5 anidatbr of syndicated
investments. Consistent with Giot and Schwienbacher (200@&),find that syndicated
investments have higher exit rates than other investme&his suggests that by combining

expertise and networks, syndicates are able to facilpetedser exits

After controlling for a number of factors, our resultsow that crosdorder
investments are exited more quickly than domestic investmetawever, if we were to
conclude from this that cross-border investments are nsozessful than domestic
investments, this would be at odds with our analysis of retpenformance in Table 3. Our
results suggest that VC investors may choose to investdbodenefit from shorter holding
periods, but they do so at the expense of returns. Our results higtia alternave

measures of performance may result in fundamentallgréifit assessments of success.

[TABLE 5 HERE]

4.4 The effect of distance
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So far our analysis examines the difference between damast cross-border
investing using a simple binary indicator. Our results suggestdareagnness (as captured by
our cross-border indicator) is a liability. In this sectiove try to unpack the aspects of
foreignness which drive our results. In our earlier anglyse treat investments by US VC
firms in Canada the same as a US VC firm investing in Cl@fearly, the latter prossis
significantly costlier to an investing US VC firm than tfeemer because of the greater
geographical distance involved as well as cultural and reguldifferences, and differences

in political risk.

In panel B of Table 6, our analysis breaks down crosddnanvesting into ventuse
in neighbouring countries (which share a land border) andneighbouring countrie€.In
addition to cross-border (which continues to be coded as anéGr firm invests in a foreign
country and zero otherwise), we now also include the binanablarcross-border (not
sharing) to capture the effect of investments in non-neigtiiy countries. Cross-border
(not sharing) is coded as one if the deal is located in anambouring foreign country and

zero otherwise.

Panel B of Table 6 reports the results of a mixedetffenodel of IRR for North
America and Europ€.In both regions, we find the coefficient of cross-bor@et sharing)
to be significant and negative, with a coefficient whictalimost three times as large in
absolute terms than that of the cross-border indicaterldtter coefficient is slightly smaller

than in our earlier analysis reported in Table 3 (modedsd 1l of panel A) but is still

2 panel A of Table 6 reports descriptive statistics Her ddditional variables used in the analyses presamted
panels B and C of Table 6.

22The mixed-effects analyses in panels B and C of Tabledehinvestment year and industry of the portfolio
company as fixed effects and financing stage as randomseftaat choice between fixed and random effects is
based on likelihood ratio testBollowing common practice in the relevant literaturey.(€hemmanur et al.
2016; Degeorge, Martin, and Phalippou 2016), industry fixed effectelkeléd to control for unobserved
time-invariant industry characteristics. Our results may beeoidf the unobserved industry characteristics are
time variant. We thank an anonymous referee for notirsgsbkue.
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statistically significant and negative. The differerim#ween the cross-border and cross-
border (not sharing) coefficients is statistically significasuiggesting that cross-border
investments involving countries which do not share a landdsounderperform compared
with domestic investments significantly more than srbgrder investments in neighbouring

countries. We conclude that theraisignificantnegative ‘cross-crossborder effect’.?3

Next, we examine whether the cross-border effect is mdyegeographic distansge
cultural disparities, or institutional differences between ViGestors and portfolio companies.
Studies report mixed evidence on the impact of geographandest cultural disparities, and
institutional differences between VC firms and portfadiompanies on the likelihood of a
successful exit, typically an IPO exit (Chen et al. 201Gn@ing and Dai 2010; Nahata et al.
2014; Chemmanur et al. 2016; Dai and Nahata 2016). Consistent witktvuhestce (Li et al.
2014; Nahata et al. 2014; Dai and Nahata 2016), we predict that gecgtespdances hae no
significant effect after controlling for other distanceasigres (see hypothesis 2a). However,
we expect that cultural disparities and institutional défeces reduce exit performance, as

predicted by hypotheses 2b and 2c (see section 2)

Unlike all prior studies of cross-border performance, our yaisal measures
performance based on deal-level returns (IRR) ratherahmoxy of performance based on
exit success (Hochberg et al. 2007). We use five differensumes of distance, disparignd
difference: the logarithm of geographic distances (in tiles cultural disparities between
the countries of VC firms and portfolio companies, calted as differences between
countries in terms of Hofstede et’al(2010) four cultural dimensions (power distance,
individualism, masculinity, and uncertainty avoidance)J ahree measures of institutional

differences between the home countries of VC firms ameir portfolio companies

23 We thank an anonymous referee for suggesting this term andsbeiated analysis.
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(differences in regulatory quality, political stabilignd the legal systemsjee section 2 and

Appendix B for details of variables and data sources.

Consistent with hypotheses 2b and 2c (see section u2)cdntrary to the null
hypothesis 2a, our results in panel C of Table 6 showalhdive measures which capture
geographic distances, culalidisparities, and differences institutional environments have
significant negative impacts on the returns performapic&/C deals. The cross-border
indicator also remains significant at the 10% level (pk@e model V for the ROW). This
suggests that a residual negative impact of foreignnesanemver and above the negative
impacts of geographic distances, cudiudisparities, and institutional differenceés the next

section, we examine further possible explanations for thsseborder effect.

[TABLE 6 HERE]

4.5 Extensions

In order for our conclusion that cross-border investsyxamderperform domestic
investments to be valid, we need to demonstrate that ffeeedices in returns are not merely
due to differences in risk. This part of our analysis examireseative risk of cross-border
and domestic dealdlote that there is no generally accepted measure of rile inontext of
PE investments. This lack of a common measure is beaneseannot observe a time series
of market valuations for non-traded assets (sudPEastakes); thus, standard methods which
are used to assess risk for standard traded assets arélefeds a result, in PE research,
there are no standard approaches to correct for riskovidaly Degeorge, Martin, and
Phalippou (2016), we approximate investment risk in several. Wwégs, we examine the VC
providers’ risk of wealth loss based on the investment multiples of domestic and cross-border
investments in each of the four regions. Column (1) alfld 7 shows the proportions of

domestic and cross-border VC investments with investmeiftiples of zero; namely, deals
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which result in bankruptcies (write-offs) and thus a conepless of wealth for VC providers.
The second column (entitl€ Capital loss’) shows the proportions of deals with investment
multiples of less than one which result in (at leaspartial loss of wealth for VC providers.
Using tests of differences in proportions, we concludg there are no statistically (or
ecanomically) significant differences between domestic anoiss-border investments for
both these measures of risk. Next, we measure the sstgtemk of VC investments in terms
of their betas; namely, in terms of the sensitivitytltd IRR of VC investments relative to
returns on the stock market indices for the home cmsnf the portfolio companies
Following Axelsm, Stromberg, and Sorensen (23) and Degeorge et al. (2016), we estimate
beta as the slope in a regression of IRR on thesmreling stock market return. We find no
statistically significant differences between the bet#s domestic and cross-border

investments in any of the four regions.

The final part of the analysis reported in Table 7 addeshe question of whether
cross-border investing helps VC firms to diversify furgkriColumn (3) of Table 7 shows
the betas of cross-border investments relative tcstiiek marketsf VC providers’ home
countries. We compare the resulting ‘home betas’ in column (3) to the ‘host betas’, shown in
column (2), which are calculated relative to the stockketarin the portfolio compaes’
countries. If VC providers are able to diversify their pdid®by investing abroad, we expect
the IRR of cross-border deals to be less sensitive td@hrms’ domestic stock indices than
to the stock indices of the portfolio compan countries. In other words, we expect to find
the home betas the lower than the host betas. Our results confirm thaththme betas are
statistically significantly lower than the host betasil/the host betas range between-2.5
2.8, the home betas range between-1L2 for all regions except in the ROW. Our results

suggest that VC firms from North America, Europe, and thedigj€ificantly reduce their
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exposure to (home) market risk by investing abroad. Consdguinaty should expect lower

returns from cross-border than from domestic investsnent

[TABLE 7 HERE]

Our final analysis examiseanother possible motive for VC firnte invest in cross-
border deals (besides diversification). Past evidence sugbestligher capital inflow into
domestic VC industries has led to more competition among i@ ffor promising deals.
Gompers and Lerner (2000) refer to this‘m®ney chasing dedlsin a saturated domestic
VC market characterized by an excess of funds and sagleoof investment opportunities,
VC firms may seek investment opportunities abroad (Schertler and Tyk@2oad). We
estimate a probit model to investigate the likelihood of afWi@ investing in cross-border
deals. This investigation is the first stage of the ek model reported in panel A of Table
3. Our explanatory variable of interest measures aggregpitaldaflow into the domestic
VC market (h capital inflow) If cross-border investments are driven by limited domestic
investment opportunities and saturation of the domestic \Atket, we expect a positive
coefficient br In capital inflow in the probit modeThe results of the probit model show a
significant positive coefficient of In capital inflow, whidh consistent with the saturation

argument

Overall, the results of our extended analysis show thativi@ fbenefit from cross-
border investing by achieving portfolio diversification an@r@oming shortages of domestic
investment opportunities in saturated markets. These temediy explain the attraction of
cross-border investing to VC investors, despite the pdarn® performance of cross-border

deals relative to domestic investments

4.6 Robustness
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We explore whether our models are subject to bias due ttheandomness of VC
exit decisions by using an approach similar to that of Cummirady €2009). In the sample
used for our foregoing baseline analyses, we include only é&xiyd investments. As
robustness check, we start with a sample including all (feiyed, partially exited, and
unexited) investments. We estimate a Heckman model fBr diRvilar to that reported in
Table 3. In addition to the probit model oV& firm’s decision to invest cross-border (as in
Table 3), the extended Heckman model includes a second prob#l mf aVC firm’s
decision to exit its investment fulkl.We find no evidence of significant bias; thus, our
results are qualitatively unchanged in all regions. ddefficients for our variable of interest,
the cross-border indicator, with regard to the four regiensam broadly in line with those

reported in our baseline analysis in Table 3 (see Appendix D

Our baseline analysis controls for deal syndication butongiossible endogeneity of
syndication choice. In order to check the robustndssuch possible endogeneity, we
estimate a Heckman model for IRR with a probit stage wimotiels the syndication decision,
following Tian (2012)%° The results of this Heckman model remain qualitatively ungée
with the coefficient of interest, for the cross-bordedicator, broadly the same as in our

baseline analysis in Table 3 (see Appendix D).

Our baseline analysis includes standard control variable®¥€ firms and funds;
however, we examine whether omitting certain other VC obrtiriables biases our results.
Specifically, we control for thébusyness’ of VC fund managers, following the literature on
the trade-off between VC fund size and investment mongoguality (Kanniainen and

Keuschnigg 2003; Cumming 2006; Cumming and Walz 20B03yness is defined as the

24 Full exits are coded one, while partial exits and no exitscoded zero. Explanatory variables are investment
duration and economic conditions at exit, as in Cumming €2@09). The estimated coefficient of the lambda
of this full-exit probit model is statistically insigigant.

25 Syndication is modelled as a function of the logarittuesapital inflow VC age fund age and investment
size Unfortunately, the database we use does not allow ufifferentiate between domestic and foreign
syndication.
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portfolio (fund) size per fund manager and is intended tosumeathe impact of lower
amounts of managerial time and resources available foo@ynvestment in larger funds.
Adding busyness to the second stage of the Heckman modeRofeported in Table 3, av
find that busyness has a statistically significant (a) B&gative coefficient which ranges
between -0.07n ROW and -0.12 in North America. However, comparing the ebosder
coefficients of our baseline model with those of theeedted model, we find that our key

result, the cross-border effect, remains virtually ungkdnn all regions (see Appendix D).

Our baseline model in Table 3 includes year dummies for thetmeat years and
controls for market conditions (in terms of markeuidity) at the times of exit. Next, we
examine whether further controls for changes in markatliions during the investment-
holding periods (i.e. from investments to exits) affectresults. To this end, we measure the
average returns of the Morgan Stanley Capital InterratiiSCI) index and the average
risk-free returns between the dates of investment bheddates of exit. Including these
additional control variables does not qualitatively dfi@er main results of interest; namely

our estimates of the coefficient of the cross-bordeicatdr (see Appendix D).

Finally, we examine the robustness of our results using psipestore matching
We match each cross-border deal with an equivalent domessichéised on the propensity
score estimated using VC aggavestment sizefund age investment duratignliquidity,
syndication, and financing stage. Using caliper radius matching, we glassibmestic
investment as a match for a cross-border investment Wigepropensity scores for both
investments vary by no more than 1% (following e.g. Detaj Wahba 2002). We employ
t-tests and Wilcoxon tests to confirm that the crossier and matched domestic investments
are not significantly different in terms of their meardamedian characteristics. Using the
sample of matched observations, we estimate a mixedieffeodel (similar to the models

reported in Table 3). Consistent with our prior result§ able 3, we find that the cross-
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border coefficients lower than in our earlier analyses; however, it i Istith statistically

and economically significant (see Appendix®).

Overall, our results on the underperformance of cross-bardesstments remain
robust. With regard to North America, we find cross-borderfimeefits ranging from -0.119
to -0.196, from which we conclude that, all else being equakrties-border investments of
North American VC firms underperform their domestic invesita by between 12 and 20%
in terms of IRR. Globally, our results are similarly ush indicating cross-border investment
underperformance between 22 and 25% for European VC invedfoasid 28% for UK VC

investors, and comparatively lower underperformance betweandl%7% in the ROW.

5. Conclusion

Against the background of increasing cross-border finaffioial, we examine the
returns performance of cross-border VC investments.algec of data limitations, the
literature analyses cross-border performance in termiseoikelihood of successful VC exit
and reports conflicting results. The main contributionoaf study is that we are able to
estimate actual returns using detailed cash flow data whashumavailable to prior studies.
We calculate IRR and PME for 6,529 deals conducted by asfin North America, the
UK, Continental Europe, and the ROW during 192008 We show that cross-border deals
underperform domestic deals in terms of IRR by 12% to 28% deygon the region and
research design. Similarly, we find significant cross-bordederperformance in PME.

Comparing deals before and after the late 1990s, perfornmitmeer for all investments in

26 Because propensity score matching is solely basedsamalble characteristics, it only addresses concerns of
selection bias and endogeneity due to observable differbet@sen treatment and control groups (e.g. Dehejia
and Wahba 2002). In contrast, the two-stage Heckman modélshble 3 allow for endogeneity due to
unobservable differences and omitted variables.
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the latter period; however, the performance differéftgaween domestic and cross-border

investments remains unchanged.

Geographic distance, cultural disparity, and institutionalethces between the
home countries of a VC investor and a portfolio compargatireely affect cross-border
returns but do not fully explain cross-border underperfoceamMoreover, our analysis
confirms that differenceis risk are unlikely to explain the variation in returns betwaeiss-
border and domestic investments. Further analysis shHwavs/C firms benefit from cross-
border investing by achieving portfolio diversification aneém@eming shortages of domestic
investment opportunities in saturated markets. These benigsexplain the attraction of
cross-border investing to VC firms despite the poor retpenformance of cross-border deals
relative to domestic investments. While VC firms may cleotus invest abroad for many
reasons, our results suggest that they should not expechitva higher deal-level returns

when they do so.

Our results are of clear relevance to VC fund managers r@qgaatners) in guiding
their portfolio decisions, including their consideratiorfsrelocating portfolio companies
(Cumming et al. 2009). The results should also prove usefVéstors (limited partners) in
VC funds who need to understand the relative performanagost-border and domestic
investments in order to make sound fund-selection decisimal influence investment
patterns. The negative impact of institutional differeanoa VC returns which we observe

will be of interest to policymakers and regulators.
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Table 1: Returnsand PMEs at exit

This table shows the mean and median IRR and PMEs byoex#s and regions of VC firms. We show the results
for the full sample and for IPOs and M&A exits separatebnel A shows IRR and panel B shows PMEs. We use
statistical tests to assess whether the performaincess-border investments differs significantly from éstic
deals. The t-test for each mean is based on an unequplesand unequal variance. The test for differences i
medians is the Wilcoxon test. *** ** and * indicate signdihce at the 1%, 5%, and 10%, levels respectively.

Pand A: IRR North America Europe (Ex. UK) UK ROW
Dom Cross- Dom Cross- Dom Cross- Dom Cross-
border border border border
Full sample
Mean 46.69 28.73** 43.02 24 47+ 34.16 18.90** 27.54 41.69**
Median 24.76 21.45* 17.52 23.68* 19.99 14.99* 27.15 24.32*
No of obs 3945 389 553 286 258 105 794 199
IPO
Mean 125.33 114.62* 112.86 101.91* 117.69 103.76* 85.88 118.09***
Median 42.63 39.32 30.42 40.72* 27.52 18.013* 45.69 41.67
No of obs 861 25 82 41 69 28 95 23
M&A
Mean 77.58 49.99** 78.11 40.73** 54.47 37.94** 98.87 66.83**
Median 11.30 12.30 12.18 11.27 13.79 10.57 12.19 11.47
No of obs 1575 195 342 139 136 58 542 118
Panel B: PME
Full sample
Mean 2.86 1.40** 2.02 1.49*% 2.04 1.74* 1.30 5.10**
Median 1.20 0.89* 1.05 1.03 1.40 1.12 1.02 2.05*
No of obs 3945 389 553 286 258 105 794 199
IPO
Mean 7.96 2.79*** 2.52 1.86** 2.58 1.95* 2.05 6.66
Median 3.92 1.12% 1.54 1.00 1.06 0.88 1.98 1.08*
No of obs 861 25 82 41 69 28 95 23
M&A
Mean 4,12 2.19** 2.20 1.71* 2.21 1.48* 1.92 4.48*+*
Median 2.45 0.98* 1.47 1.06 1.33 1.11 1.06 2.08**
No of obs 1575 195 342 139 136 58 542 118
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Table 2: Descriptive statistics of deal characteristics

This table provides descriptive statistics for domeatid cross-border deals by regioW€ age is the age (years in
business) of a VC firm at the time of an initial invesitmnin a portfolio company. Fund age is the age of a fund
measured from the date of the fishitiation to the date of an investment. Investr&@re is the total amount invested
by a VC firm in a portfolio company. Investment duratiothistime betweeaninitial VC investment and the VC exit
date (in years). Liquidity is the stock market liquidity gb@tfolio companis country measured as the total value of
shares traded on the stock exchange(s) divided by the ceugrimgs domestic produdsDP). Syndication is a binary
variable equal to one for syndicated deals and zero oteeriWe show figures for each of three financing stages
(early, expansion, and later stage investments). Pasteb\Bs natural logarithmic transformations of VC age, fund age
and investment sizd\e usea statistical test to assess whether cross-border chasticgediffer significantly from
domestic characteristickhe t-tests for the means are based on unequal saamplesiequal variances. Differences in
medians are tested using the Wilcoxon test. *** ** anghdicate significance at the 1%, 5%, and/d@vels
respectively.

North America Europe (Ex. UK) UK ROW
Panel A
Variables Cross- Cross- Cross- Cross-
Dom border Dom border Dom border Dom border
VC age (years)
Mean 4.64 13.65** 8.36 11.12* 10.56 13.05* 5.17 7.66*
Median 4.00 11.00** 7.50 10.00* 8.92 10.75* 4.54 5.00
Fund age (years)
Mean 2.35 3.94* 1.72 2.09* 1.88 2.89* 2.31 3.61*
Median 2.08 2.25 1.15 1.13 1.25 1.10 1.50 2.13
I nvestment size (USD
million)
Mean 4.69 6.28** 4.39 2.16** 3.01 4.93* 5.15 7.13*
Median 1.15 2.15%* 2.02 1.51** 1.86 2.00* 2.30 2.54
I nvestment duration
(years)
Mean (years) 4.74 3.44** 3.88 3.20* 3.98 3.15* 3.90 3.10**
Median (years) 4.00 3.14* 3.32 3.11* 3.50 3.01* 3.42 3.08*
Liquidity
Mean 1.46 0.91%** 1.10 0.84** 1.29 1.01* 0.56 1.20**
Median 1.24 0.75%** 1.01 0.81* 1.15 0.86* 0.55 0.94**
Syndication (binary)
Yes 36.70 56.98** 48.56 49.43 32.97 7297 68.93 40.07*
No 63.30 43.09** 51.44 50.57 67.03 27.03** 31.07 59.94**
Financing stages
(binary)
Early 72.26  67.23*** 59.47 67.84 53.06 66.06 67.56 61.52
Expansion 23.81  19.79%** 38.85  18.92** 37,51 18.04** 19.61 21.73
Later 3.94 12.98*** 1.68 13.23*** 9.44 15.90* 12.83 16.75
Industry (binary)
Biotechnology 2.58 7.26** 6.89 12.95** 6.71 9.68** 7.191  2.91***
Consumer Goods an 16.77 11.33* 11.20 15.59 10.95 13.32 11.403 20.00***
Services
Financials 2.38 2.26 2.22 4.54** 2.02 2.61 2.29 3.20
Industrials 16.42 19.53* 58.20 51.30 58.76 53.05 1.50 21.43
Information Technology 60.34 57.11 19.12 15.10 18.17 20.04 59.13 52.38*
Others 1.51 2.51* 2.37 0.52* 3.39 1.29* 0.48 0.09**
No of deals 3945 389 553 286 258 105 794 199
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Table 2 continued

Panel B: Logarithm transfor mations

VC age (years)
Mean
Median
Fund age (years)
Mean
Median
I nvestment size (USD
million)
Mean
Median

1.63
1.55

0.94
0.92

1.77
0.38

2.47
2.32

1.49
0.88

1.87
0.84

2.44
2.38

0.75
0.21

1.05
1.01

2.37
2.27

0.81
0.14

1.01
0.74

2.33
2.26

0.82
0.38

1.22
0.78

2.63
2.47

1.09
0.11

1.74
0.88

1.81
1.66

0.87
0.55

1.79
0.88

2.19
1.69

1.39
0.81

2.04
1.02
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Table 3: Multivariate analysis (two-stage model)

This table presents the results aftwo-stage Heckman model of VC performance. Stage 1 inl garghows the
probability of investing in cross-border deals using probidei® The dependent variable is equal to one if the
investment is a cross-border deal and zero otherfisstage Il, he dependent variable is IRR measured as annualized
IRR in panel B. The dependent variable is PME in pané@lapital inflow is the logarithm of the total amount of funs i
the VC industry. Cross-border is one for cross-border invessremd zero otherwise. We include a binary indicator,
post-1997, which is equal to zero for investments up to 19670me thereafter. Cross-border x post-1997 is cross-
border interacting with post-1997. Ln V@eis the natural logarithm of age (years in business)\WE dirm at the time

of an initial investment in a portfolio company. Ln fungkas the natural logarithm of fund age measured from tie da
of afund’s initiation to the date of an investment. Ln investngre is the natural logarithm of the total amount ineest
by a VC firm in a portfolio company. Investment durationhis humber of years from an initial VC investment © V
exit. Ln fund @etop25th is the natural logarithm of fund age for funds abov&3tteage percentile and zero otherwise.
Liquidity is the stock market liquidity of a portfolio compasygountry measured as the total value of shares traded on
the stock exchange(s) divided by the countyDP. Syndication is a binary variable equal to one for sysidit deals
and zero otherwiséWe include two binary financing stage indicators foramgion and later stage investments (with
early stage as the base). We also include dummiespfantfolio companis industry and (investment) year. ***, ** and

* indicate statistical significance at théo, 5%, and 10% levels respectively.

Panel A Model I: Model II: Model 111 Model 1V:
North America Europe (Ex. UK) UK ROW
Variables Coeff P-value  Coeff P-value Coeff P-value Coeff P-value
Ln capital inflow 0.013*** (0.000) 0.027** (0.016) 0.012** (0.036) 0.003 (0.115)
Ln VC age 0.002**  (0.039) 0.001*  (0.002) 0.011***  (0.000) 0.004  (0.234)
Ln fund age 0.014*  (0.091) 0.097*  (0.074) 0.104**  (0.017)  0.072*  (0.092)
Ln investment size 0.041**  (0.041) 0.068**  (0.005) 0.020**  (0.037) 0.020**  (0.041)
Liquidity 0.023***  (0.000) 0.002*  (0.096) 0.027*  (0.022)  0.012*  (0.064)
Syndication 0.016**  (0.029) 0.003*  (0.087)  0.009*  (0.052) 0.006  (0.184)
Industry* Present Present Present Present
Financing stage Present Present Present Present
Investment yeaf Present Present Present Present
Pseudo R-square 0.166 0.131 0.089 0.111
No of obs 4334 839 363 993
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Table 3 continued

Panel B Model I: Model II: Model 111: Model 1V:
North America Europe (Ex. UK) UK ROW
Variables Coeff P-value Coeff P-value Coeff P-value Coeff P-value
Cross-border -0.192** (0.033) -0.232** (0.017)  -0.270~  (0.023) -0.156=  (0.017)
Post-1997% cross-border 0.047 (0.130) 0.173 (0.207) 0.036 (0.193) 0.250 (0.135)
Post-1997 -0.339%* (0.021) -0.379** (0.032) -0.117  (0.108)  -0.252**  (0.037)
Ln \C age 0.011* (0.023) 0.015** (0.030)  0.018*  (0.012)  0.050*  (0.015)
Ln fund age -0.141 (0.309) -0.126 (0.192) -0.233 (0.226) 0.264 (0.781)
Ln investment size -0.238*** (0.000) -0.263*** (0.000) -0.320*** (0.000) -0.373** (0.000)
Investment duration 0.065** (0.030) 0.050** (0.045) 0.091** (0.030) 0.055* (0.088)
Ln fund age top25th 0.066 (0.398) 0.057 (0.223) -0.059  (0.762)  -0.276  (0.652)
Liquidity -0.188** (0.024) -0.273* (0.011)  -0.178*  (0.026) -0.422*  (0.050)
Syndication 0.014 (0.743) 0.012 (0.222) 0.104 (0.458)  0.353* (0.086)
Constant 0.173%** (0.000) 0.037** (0.044)  0.152**  (0.027) 0.154**  (0.022)
Lambda 0.605* (0.090) -0.477* (0.096) 0.201 (0.244)  -0.117 (0.314)
Industry* Present Present Present Present
Financing stage Present Present Present Present
Investment yeaf Present Present Present Present
Adj R-square 0.141 0.077 0.044 0.066
No of obs 4334 839 363 993
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Table 3 continued

Panel C Model I: Model II: Model 111: Model 1V:
North America Europe (Ex. UK) UK ROW
Variables Coeff P-value Coeff P-value Coeff P-value Coeff P-value
Cross-border -0.018** (0.020) -0.020** (0.016)  -0.023*  (0.042) -0.016*  (0.035)
Post-1997 cross-border 0.002 (0.477) 0.004 (0.356) 0.007 (0.381) 0.041 (0.270)
Post-1997 -0.019* (0.078) -0.024* (0.053) -0.021*  (0.092)  -0.061*  (0.083)
Ln \C age 0.001** (0.032) 0.007* (0.040)  0.001*  (0.012)  0.002*  (0.017)
Ln fund Age -0.006 (0.306) -0.011 (0.144) -0.004  (0.766) 0.022 (0.254)
Ln investment size -0.015%** (0.000) -0.010*** (0.000) -0.009*** (0.000)  -0.058*** (0.000)
Investment duration 0.003** (0.021) 0.004** (0.024) 0.002** (0.029) 0.006* (0.056)
Ln fund age top25th 0.023 (0.391) 0.008 (0.499) 0.009 (0.756) -0.036* (0.065)
Liquidity -0.034** (0.040) -0.032** (0.033)  -0.017%  (0.023)  -0.029*  (0.075)
Syndication 0.003 (0.219) 0.004 (0.216) 0.005 (0.663)  0.036* (0.089)
Constant 0.014%** (0.000) 0.018** (0.031)  0.016**  (0.023) 0.014**  (0.000)
Lambda 0.021 (0.133) -0.034* (0.081) 0.010 (0.255) 0.014 (0.261)
Industry Present Present Present Present
Financing stage Present Present Present Present
Investment year Present Present Present Present
Adj R-square 0.13 0.084 0.050 0.074
No of obs 4334 839 363 993
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Table 4: Investment types and holding periods (time to exit)

Panel A shows the exit numbers by exit type and regiol-sample proportions are relative to total (domesiid
cross-border) exits by regioRroportions for each of the exit routes (IPO, M&A, andtenoffs) are relative to
either domestic or cross-border exits by region. The Z-tegh@®proportions is based on an unequal sample and
unequal variance. Panel B shows the means and mexfiamgestment durations (in years) by the method of exit
and the region of VC firms. The t-test for each mealaised on an unequal sample and unequal variance. The t-tes
for each median is based on the Wilooxest ***, ** and * indicate significance at the 1%, 5%, ad@ levels

respectively.
Panel A North America Europe (Ex. UK) UK ROW
Dom Cross- Dom Cross- Dom Cross- Dom Cross-
border border border border
Full sample
Proportions 0.910 0.090*** 0.659 0.341** 0.711 0.289** 0.800 0.200***
No of obs 3945 389 553 286 258 105 794 199
IPO
Proportions 0.218 0.064** 0.148 0.143 0.267 0.266 0.120 0.116
No of obs 861 25 82 41 69 28 95 23
M&A
Proportions 0.399 0.501 0.618 0.486* 0.527 0.552 0.683 0.593
No of obs 1575 195 342 139 136 58 542 118
Write-offs
Proportions 0.383 0.434 0.233 0.371 0.205 0.181 0.198 0.291
No of obs 1509 169 129 106 53 19 157 58
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Table 4 continued

Panel B North America Europe (Ex. UK) UK ROW

Dom Cross- Dom Cross- Dom Cross- Dom Cross-

border border border border

Full sample
Mean (years) 4.74 3.44** 3.88 3.20* 3.98 3.15* 3.90 3.10*
Median (years) 4.00 3.14* 3.32 3.11* 3.50 3.01* 3.42 3.08*
No of obs 3945 389 553 286 258 105 794 199
IPO
Mean (years) 6.98 4.69** 6.08 4.68** 5.96 4.12%* 4.73 3.12*%*
Median (years) 6.88 4.17* 4.50 4.02* 4.51 4.00* 4.25 3.01*%
No of obs 861 25 82 41 69 28 95 23
M&A
Mean (years) 4.49 3.10* 4.37 4.83* 3.39 4.03* 3.43 4.82**
Median (years) 3.97 3.09** 3.99 3.09* 3.01 3.83* 3.17 4.35**
No of obs 1575 195 342 139 136 58 542 118
Write-offs
Mean (years) 2.13 1.90 2.02 2.02 2.85 2.45 1.83 2.11
Median (years) 1.87 1.71 1.62 1.01 2.09 1.87 1.75 1.57
No of obs 1509 169 129 106 53 19 157 58
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Table 5: Cox proportional hazard model

This table shows a Cox proportional (frailty) model of the ¥Xit rates estimated using maximum likelihood
estimation. Cross-border equals one for cross-border invetstizned zero otherwise. We include an interaction term
of cross-border with post-199@nother interaction term of cross-border with Ln V@ aand a third with Ln
investment size. Ln VC age is the natural logarithm of (ggars in business) of a VC firm at the time of anabhit
investment in a portfolio company. Ln fundeais the natural logarithm of fund age measured from the ofsa
fund’s initiation to the date of an investment. Ln investtrgre is the natural logarithm of the total amount stee

by a VC firm in a portfolio company. Ln fundyatop25th is the natural logarithm of the age of funds for funds
above the 75 age percentile and zero otherwise. Liquidity is tleekstmarket liquidity of a portfolio compaiy
country measured as the total value of shares tradetieostock exchange(s) divided by the courtr@DP.
Syndication is a binary variable equal to one for syrnditaleals and zero otherwise. Theta is an indicator of
heterogeneity (frailty)?We include two binary financing stage indicators for expanaitd later stage investments
(with early stage as the base). We also include dummies fortfolio companis industry and (investment) year
for the years up to 1997. *** ** and * indicate statistisgjnificance at the 1%, 5%, and 10% levels respectively.

Model I: North Model II: Europe Model 111: UK Model IV: ROW
America (Ex. UK)
Variables Coeff Hazgrd Coeff Hazgrd Coeff Hazfard Coeff Hazfard
ratio ratio ratio ratio

Cross-border 1.375%+* 3.955 1.689** 5.417 2.519%** 12.411  2.329%** 10.267
Cross-bordex post-1997 2.324%** 10.221  0.248* 1.281 1.185* 3.269 2.522** 12.459
Post-1997 0.276 1.318 0.915** 2.496 0.773* 2.167 0.377 1.458
Ln VC age -0.018** 0.982 0.007* 1.007 0.002 1.002 0.002 1.002
Ln fund age 0.153** 1.165 0.116* 1.122 0.380** 1.462 0.285* 1.330
Ln investment size 0.221** 1.247  0.132** 1.141 0.127** 1.135 0.294** 1.341
Ln fund age top25th 0.030 1.030 0.167* 1.182 0.077 1.080 0.040 1.041
Liquidity 0.258*** 1.295 0.853*** 2.346 0.806** 2.238 0.205** 1.228
Syndication 0.482*** 1.619 0.103* 1.108 0.145* 1.156 0.138 1.148
Theta 0.799** 0.208** 0.163** 0.998***
Industry* Present Present Present Present
Financing stadge Present Present Present Present
Investment yeaf Present Present Present Present
Pseudo R-square 0.166 0.141 0.090 0.111
No of obs 4334 839 363 993
Censored obs 512 316 105 255

Table 6: Multivariate analysis of VC performance
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This table presents the results of mixed-effects models ©f pérformance. Panel A shows the descriptive
statistics for the additional variables used in paBeds\d C which measure the absence of a shared land border
(cross-border not sharing), geographic distance, cultural digparitl regulatory differences betweernv&
firm’s and portfolio company’s home countries. Panel B shows the impact of cross-bordeesimg on
performance in countries with and without shared land berdére dependent variable is IRR and is measured as
annualized IRR. Cross-border is one for cross-border ineestnand zero otherwis€ross-border (not sharing)

is one for crosdorder investments in countries without a land border with the VC firm’s home country and zero
otherwise. All other variables are defined as in Tabl@aéhel C shows the impact of measures of distance and
regulatory and institutional differences on performance (IRFRpgraphic distance is measured as the distance
between the capitals of the respective countries of Vsfiand portfolio companie€ultural distance is
determined as the differences in the Hofstede measifir@dture (from Geert Hofstede's website) between the
home countries of VC firms and ihgortfolio companiesRegulatory quality (df) and political stability (diff)

are the differences in the average scores of regulgtalty and political stability (as in Kaufmann, Kraay, and
Mastruzzi 2007, based on data from the World Babdgal system (diff) is a binary variable which takegalue

of one if the countries of a VC firm and portfolio compdave different legal systems and zero otherwise (based
on data from Rafael La Porta’s website). Other control variables are as defined in Table 3. ***and * indicate

1%, 5%, and 10% conventional levels respectiv@ifie mixed-effects analyses in panels B and C model
investment year and portfolio company industry as fixed &ffaecd financing stage as random.

Cross-border (all regions)

Panel A: Descriptive Statistics

Mean Median STD

Cross-border (not sharing) 0.793 1.00 0.231
Geographic distance {9 4651 4255 2610
Cultural distance (#) 9.87 10.91 5.44
Regulatory quality (diff) 2.00 4.00 37.00
Political Stability (diff) 5.00 1.00 41.00
Legal system (diff) 0.351 0.000 0.403
Logarithmic values

Geographic distance 8.755 8.355 1.184
Cultural distance 2.105 2.187 0.645
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Table 6 continued

North America Europe
Panel B: Mixed-effects
models of IRR in Coeff P-value Coeff P-value
(non-)neighbouring countries
Cross-border -0.151* (0.024) -0.205** (0.033)
Cross-border not sharing border -0.417*%** (0.001) -0.588*** (0.000)
Ln VC age 0.020** (0.011) 0.024** (0.021)
Ln fund age -0.156 (0.254) -0.121 (0.301)
Ln investment size -0.305** (0.000) -0.286*** (0.000)
Investment duration 0.082*** (0.000) 0.074*** (0.000)
Ln fund age top 75th 0.085 (0.251) 0.099 (0.351)
Liquidity -0.267%* (0.000) -0.302%* (0.000)
Syndication 0.025 (0.254) 0.021 (0.251)
Constant 0.221%* (0.000) 0.042%+* (0.000)
Pseudo R-square 0.131 0.110
No of Obs 4334 839
Industry, stage, investmergy? Y Y
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Table 6 continued

Model I: Model II: Model 111: Model 1V:

North America Europe (Ex. UK) UK ROW
Panel C: Mixed-effects
models of IRR with distance Coeff P-value Coeff P-value Coeff P-value Coeff P-value
measures
Cross-border dummy -0.178* (0.073) -0.105* (0.092) -0.132* (0.061) -0.101 (0.118)
Ln (geographic distance) -0.181* (0.080) -0.120* (0.090)  -0.113*  (0.058)  -0.173*  (0.055)
Ln (cultural distance) -0.294* (0.084) -0.257* (0.094)  -0.276*  (0.092)  -0.368*  (0.082)
Regulatory quality (diff) -0.004%* (0.004) -0.005** (0.046)  -0.002*  (0.021)  -0.002*  (0.091)
Political stability (diff) -0.002* (0.075) -0.003* (0.059)  -0.002*  (0.072)  -0.003*  (0.052)
Legal system (diff) -0.068 (0.478) -0.103 (0.329) -0.050 (0.601) -0.011  (0.293)
Post-1997 -0.518%** (0.000) -0.250* (0.024) -0.483**  (0.000) -0.362**  (0.008)
Ln \C age 0.018* (0.001) 0.030%** (0.000)  0.028***  (0.000) 0.055***  (0.000)
Ln fund Age -0.155 (0.254) -0.215 (0.132) -0.196 (0.161) -0.072 (0.688)
Ln investment size -0.293*** (0.000) -0.246%** (0.000)  -0.332%** (0.000)  -0.500%*** (0.000)
Investment duration 0.082%** (0.000) 0.082%** (0.000)  0.080***  (0.000) 0.034 (0.168)
Ln fund age top25th 0.095 (0.394) 0.075 (0.544) 0.039 (0.727) 0.037 (0.364)
Liquidity -0.269%** (0.000) -0.360 (0.308) -0.267**  (0.000) -0.263**  (0.005)
Syndication 0.014 (0.291) 0.015 (0.187) 0.011 (0.390)  0.364**  (0.025)
Constant 0.205%* (0.000) 0.166** (0.041)  0.174**  (0.000)  0.144**  (0.000)
Industry Present Present Present Present
Financing stage Present Present Present Present
Investment year Present Present Present Present
Pseudo R-square 0.137 0.120 0.109 0.117
No of obs 4334 839 363 993
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Table 7: Alternative measures of risk (domestic vs cross-border deals)

This table shows a comparison of domestic and cross-border ukinh alternative measures of risk. Bankruptcy isutatied as the fraction of investments
where the investment multiple is equal to zero. Calgitd is the fraction of investments where the mulipless than one. Systematic risk is measured as the
sensitivity of IRR to the local market index of VC fiswith regard to domestic deals (1), the local market indgpodfolio companies with regard to cross-
border dealq2), and the local market index of VC firms with regard toss-border deals. ***, ** * indicate 1%, 5%, and 10% converdidevels

respectively.

Bankruptcy Capital loss Systematic risk
Domestic deals Cross-border deals Cross-border deals Diff Diff
Domestic  Cross-border  Domestic  Cross-border (local index of VC)  (local index of portfolio) (local index of VC) -2 ©@-03
1) 2 ©)

Regions
North America  17% 20% 29% 31% 2.519 2.402 1.343 1112  2.113*
Europe 15% 18% 25% 32% 2.749 2.661 1.394 1.021 3.022***
UK 18% 19% 22% 24% 2.692 2.511 1.241 1.512 2.590**
ROW 23% 24% 29% 33% 2.681 2.784 2.567 -1.041 1.481
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Appendix A: Distribution of ventur e capital deals by region from 1971-2009

All deals North America (NA) EU (Ex. UK) UK ROW

(number)
Investment years Domestic Cross-border  CBtototal NA  Domestic  Cross-border CBtototal EU Domestic Cross-border CBtototal Domestic Cross-border CB tototal

deals (CB) (%) deals (CB) (number) (%) deals (CB) (number) UK deals (CB) ROW
(number) (number) (number) (number) (%) (number) (number) (%)

19711980 35 35 0 0 0 0 - 0 0 - 0 0 -
19811990 850 691 50 6.75 39 16 29.09 11 12 52.17 29 2 6.45
19912000 4435 2595 194 6.95 424 216 33.75 178 7 30.20 621 130 17.31
20012009 1209 624 145 18.86 91 54 37.24 67 17 20.24 145 66 31.28
Total 6529 3945 389 8.97 554 286 34.05 256 106 29.28 795 198 19.94
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Appendix B: Definitions of variables

Variable

Definition of variable

Cross-border

Cross-border not sharing

Geographic distance

Cultural distance

Regulatory distance

Political distance

Legal system difference

Capital inflow

Ln VC age

Ln investment size

A dummy variable taking a value of one if a portfolmmpany and the VC firm ar
located in different countries and zero otherwise.

A dummy variable taking a value of one if a portfolio @amy is located in ¢
country which does not share a border with the home goohtihe VC firm, and
zero otherwise.

Measured as the distance in miles between the cagpittis countries of a VC firrr
and portfolio company.We obtain the data from the CEPIl webs
{www.cepii.fr/anglaisgraph/bdd/distances. jptm

As in Dai and Nahata (2016), we follow the approach of KagdtSingh (1988) ani
use the Hofstede measures of culture (i.e. power distaimchvidualism

masculinity, and uncertainty avoidance) to compute theralltistance betweea
VC firm and a portfolio company. The data are obtained from Geetfstddés

website| www.geerthofstede.pl The following Cartesian distance measure is use
calculate cultural disparity:

1
2)2
4 —
ziﬂ*[CLocaI,i Ccross,— border,i} J
Hofstede cultural difference = 7 ,

where Gycal, i is the local VCfirm’s culture based on meastrand Gross-border, iS the
cultural measure of a portfolio company based on measure

This is the difference in the regulatory quality scorevben the home countries of
VC firm and portfolio company. The score value for eamimntry ranges between
and 100. The data are obtained from \ttierldwide Governance Indicator (WGI) ¢
the World Bank website !http://data.worldbank.orq/data-cataloq/worIdwilc

governance-indicatoys

This is the difference in the political stabilitycse between the home countries o
VC firm and portfolio company. The score value for eaadmtry ranges between
and 100. The data are obtained from the WGI of the W&dhk website

http://data.worldbank.org/data-catalog/worldwide-governance-itttiga

As in Chemmanur et al. (2016), this is a dummy variabtied 1 if the (common o
civil law) origins of the legal systems of the homeurtnies of a VC firm anc
portfolio company differ, and zero otherwise. Theadate obtained from Rafael L
Portas website [bttp://faculty.tuck.dartmouth.edu/rafael-laporta/reseqi

publication$.

The aggregate amount of capital inflow into the VC induistrihe home country o
a VC firm in the year of investment. The data are aletirom the Pregin databast

Natural logarithm of the age (years in business) 6Cdirm at the time of an initial
investment in a portfolio company.

Natural logarithm of the total amount invested by a VC fima given portfolio
company (in USD million).
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Appendix B continued

Ln fund age

Ln fund age top25th

Investment duration

Liquidity

Syndication

IRR

PME
Post-1997
Year

Financing stage

Industry

Natural logarithm ofa fund’s age measured in years from the date of the’fu
initiation to the date of VC investment in a given portfolio company.

Natural logarithm ofa fund’s age for older funds, specifically funds above thé
age percentile, and zero otherwise.

The time betweeaninitial VC investment and the VC exit date (in years).

Stock market liquidity of a portfolio compaiycountry of origin measured as tl
ratio of thevalue of shares traded on the country’s stock exchange(s) divided by the
countrys GDP.

A binary variable equal to one if the investment isdégated and zero otherwise.

The internal rate of return (IRR) based on detailed infoonatif investment casl
flow, as described in section 3. IRR is winsorized at 1%dlianalyses.

Public market equivalent, as described in Section 3.
Binary indicator equal to zero for investments up to 19@/ane thereafter.
A set of binary indicator variables for the yeamdfC investment.

Binary variables fora financing stage. We include an indicator for investment
expansion stages (zero otherwise) and another for invetstrimelater stages (zer
otherwise). Early stage investments are used as the base

A set of binary industry variables forpartfolio company’s primary industry focus.
We include indicators for biotechnology, consumer goaus services, financials
industrials, and information techlogy, treating ‘others’ as the base.
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Appendix C: Corrédation matrix

_ € 2 ©) 4 ©) (6) () (©) C) (10 (11) (12 @
Variables
Fund age @) 1
\VC age ) 0.169 1
Investment size ©) -0.115 0.281 1
IRR (4 0.025 -0.003  -0.037 1
PME 5) -0.006 -0.012  -0.005 0.003 1
Holding period (6) 0.019 0208 0515 -0.032 -0.012 1
Liquidity ) 0.011 -0.058 0.032 -0.020 -0.002 0.133 1
Syndication 8) -0.092 0.018 0.034 0.020 -0.019 0.119 0.019 1
IPO 9) 0.020 -0.002  -0.149 0.163 -0.003 -0.250 -0.006 0.022 1
M&A (10) 0.013 -0.057  -0.033 0.145 -0.008 -0.046 -0.035 -0.039 -0.231 1
Early (11) -0.033 0.118 -0.050 -0.039 0.018 0.072 -0.039 0.141 -0.088 -0.020 1
Expansion (12) 0.034 -0.147 0.033 -0.003 -0.004  -0.135 0.059 -0.144 0.053 -0.022 -0.734 1
Later (13) 0.005 0.014 0.030 0.059 -0.004 0.065 -0.017  -0.023 0.061 0.057 -0.526  -0.192 1
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Appendix D: Robustness

This table shows the coefficients of cross-border indisafor different models by regions. The results aponted by the
baseline Heckman model (1), the three-stage Heckman rf&)deie instrumental variable for syndication (3), marketditions
and busyness (4), and propensity score matching (5)cditeol variables are as reported in the prior gbt&*, ** and *

indicate significance at thE%6, 5%, and 10% levels respectively

Model I: Model II: Model IIl: Model IV:
North America Europe (Ex. UK) UK ROW
_Cogffluent of - cross-border Coeff P-value Coeff P-value Coeff P-value Coeff P-value
indicator
(1) ?:Efe"?s Heckman model (fron o o0 (0.033)  -0.232%  (0.017) -0.270%  (0.023) -0.156%  (0.017)
(2) Heckman model with two probi
stages (for exit decision and fo -0.196**  (0.041) -0.248* (0.028) -0.278* (0.033) -0.166** (0.025)
cross-border investing)
(3) Heckman model with
instrumental variable for -0.1843**  (0.045) -0.2204**  (0.019) -0.2592** (0.026) -0.1498**  (0.019)
syndication
(4) Heckman model with additiona
stage Il variables (market -0.179**  (0.044) -0.229** (0.020) -0.254* (0.025) -0.145* (0.018)
conditions, busyness)
(5) Mixed-effects model with
propensity score matching -0.119** (0.032) - - - - - -
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