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Abstract

Venture capitalists and the entrepreneurs they fare observed to be co-located in order to
enable both parties to extract value from theirpesive investments. This co-location may be
relaxed in different conditions. In this paper, @glore conditions under which entrepreneurs not
co-located with venture capitalists are still fudddUsing the mechanisms of legitimacy and
efficiency, we show that fashionability of the epteneurial venture’s technology or product can
lead to venture funding when the entrepreneur amel YC are not co-located. Similarly,
entrepreneurs who are co-located with a highlyblesibusiness partner or who possess original
intellectual property also have higher odds of fimgdwhen not co-located with the focal VC.
Finally, we show that these effects are heightededng the Internet boom of 1995-2000,
characterized by mimetic contagion. The analysisasducted on a sample of 44,057 new IT-
based ventures funded in North America between 48822006.

Key words venture capital, entrepreneurship, informatiechnology, co-location, fashionability,
intellectual property, business partner co-locgtiane events logistic regression


mailto:bgreenwood@rhsmith.umd.edu
mailto:agopal@rhsmith.umd.edu

Greenwood, B and Gopal, A Ending the Mending WeXploring Entrepreneur —
Venture Capitalist Co-location in IT Ventures

Introduction

The co-location of economic activity has been actay significant research in the economics litaratwhere the
focus has been on analyzing the extent to whictienextract rents and co-locate in order to doGanceptually,
this research informs the decision-maker, or engregur, about the implications of choosing the tiocaof a firm.
The location decision is an important one to the&egmeneur for several reasons, not the least afhwis the
possibility of acquiring early stage funding fromventure capitalist (VC). Extant research showsjui@cally that
VCs tend to fund co-located entrepreneurs and #sathe geographic distance separating the vecaiglist from
the entrepreneur increases, the probability ofivewg funding falls exponentially (Sorenson et 2001; Sorenson
et al. 2008). Recent evidence suggests that VQ@opén offices where the success rate for entrepmsns highest
(Chen et al. 2010), thereby allowing the entrepueseme freedom in the location choice of his arflien. In this
paper, we start with the accepted notion that sl tto fund co-located entrepreneurs but we insgskdthe
guestion — what factors will increase the extentwoich a VC may be willing to fund a non-co-located
entrepreneur? Are there identifiable contingenaigder which an entrepreneur will still procure gatiage funding
from a non-co-located VC?

The literature on the observed preference of VGQuéder funding co-located entrepreneurs, whichtevm
the co-location constraintis characterized by two broad themes. First, mafahis research has, perforce, focused
on the VC and his characteristics in understangihy certain entrepreneurs are funded and othenatreAs the
locus of decision making rests with the VC, itémsonable to analyze the extent to which certaitoffa influence
his propensity for funding certain firms. Thesed#s have focused on factors such the presencgndicsition
networks amongst VC firms (Sorenson et al. 2001 #e extent to which the new entrepreneur matthes
existing portfolio of the VC firm in both physicahd industry space (Gupta et al. 1992). Secondhrafithe work
on VC-entrepreneur co-location speaks to a viewpo#&sed on social network theory (Sorenson etG012Uzzi
1996). VCs tend to have deep linkages in theirtionebased social networks which allow them tadre¢valuate,
manage, and monitor funded entrepreneurs (Gompeaks £999). Therefore, network characteristica/@f firms
determine, on the margin, the extent to which th@ pefers to fund co-located firms. Both theseastre of
research tend to de-emphasize the specific featafethe actual technology or service proffered e t
entrepreneurial firm. Similarly, the literature @disregards aspects of the entrepreneurial fegifitn modeling the
funding decisions of VCs. Our work in this papedi@$ses these gaps in the literature.

In order to incorporate aspects of the entreprealetechnology into VC decision-making, we identifyo
broad causal mechanisms that influence the exterwhich VC funding decisions are madegitimacy and
efficiency We postulate that the funding decisions made 8 ¥end to be driven by the extent to which various
entrepreneurs appekagitimate using a variety of signals, and teiciencywith which the VC -entrepreneurship
relationship may be managed during pre-fundingaost-funding stages. Prior research on the locatémisions of
entrepreneurs fits easily within this broader fraroek. Location provides both entrepreneurs and tHesability to
signal legitimacy (DiMaggio et al. 1983). An entrepeur located in a technological hub tends toadigmneater
legitimacy by conforming tale factonorms within that industry. In addition, the eptteneur’s location close to the
VC provides a greater chance of their social neta/aningling, providing greater legitimacy to thetrepreneur
(Stuart et al. 1999). Conversely, co-location pdegi both the VC and the entrepreneur considerdfibencies
(Porter 2000). Significant amongst these are easiegss to richer information about each othersxto informed
personnel who find it easier to evaluate and judtgngible aspects of the entrepreneur’s proposelnblogy or
service, and access to valuable intermediate infsutsh as specialized technologies, partners,smurees) which
may indicate greater probability of the entrepretsesuccess (Gorman et al. 1989). Thus, broadiygbeo-located
provides both the entrepreneur and the VC gre#iieiemcy benefits.

The crux of our argument, however, revolves arddedtifying three contingency factors that may [dev
the VC and the entrepreneur the benefits of efiicyeand legitimacyvithoutbeing co-locatedFirst, we argue that
thefashionabilityof the product or service proffered by the newtusmwill help reduce the need to co-locate. Prior
work in managerial fashion has focused on manadgmigesses and techniques (Abrahamson 1996); teacxhis
work by evaluating the effect of fashionable newtuees on the co-location constraint. Second, wesider the
amount of rent-providing intellectual property (If)ssessed by the entrepreneur in the form of fsat&n increase
in IP, through patents or patent applications fitbe non-co-located entrepreneur, increases theapiidly of VC
payoff (Mann et al. 2006) and could lead to greaten-co-located investments. Third, we consider the
entrepreneur’s decision to locate the firm nearoteqtial business partner. Part of the VC’s evadnabf new
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ventures involves the market for the entreprengoitsiuct / service and the VC'’s potential exit t&tgy from its
investments in the firm (typically through acqusit or IPO) (Gompers et al. 1999). Both of theseiés may be
addressed by locating the entrepreneurial venteae a potential trading partner or buyer. Finalig, also explore
the effect of these contingency factors in affegtine VC's propensity to fund non-co-located enteepurs during
the Internet boom years of 1995-2001. Arguably,dffiects of mimetic contagion (Lux 1995) as welkeasy access
to capital (Johansen et al. 1999) during thesesyedl lead to a stronger effect of these contirmyefactors on the
VC'’s funding strategies; we test for this effecour context.

We empirically evaluate our model of co-locatioingsdata from several sources. The data for cotimea
and VC funding is taken from the VentureXpert detdkat provides detailed information on venturgitzd deals in
the US over the last thirty years. This datasetdlas been used extensively in the literature dad provides
information on entrepreneurs, VC firms, and loaatiBor fashionability, we use a “trajectory” measof discourse
based on article counts from the New York Times #raWall Street Journal to capture the extent hickvthe
focal industry, or product type, is considered fashble at the time of first-round funding. Busisgsartner co-
location is measured by the extent to which the memture is co-located with the most probable essrpartners
in that industry at the time of funding. Finallptéllectual property is measured by the originadityatents (Hall et
al. 2001) awarded to the entrepreneur prior tdithe of funding. We use a matched sample methogolsigilar
to that used by Sorenson and Stuart (2001; 200&8stimate the model wherein the specific VC-emé&egur dyad
is the unit of analysis. The process of matchirgcdbed later in the paper, provides us with aufadjpn of 44,057
funded VC-entrepreneur dyads and 233,061 non-fuMfeeéntrepreneur dyads, between 1985 and 2006. 3@au
rare events logistic regression to test our rebelaypotheses (King et al. 2001).

Our work here provides several contributions to I®diterature. First, detailed empirical analysis VC
activity in the IT area is virtually non-existent the IS literature. Our paper is the first, to ¢mowledge, to
empirically study IT-based new ventures from thespective of the entrepreneur’s technology offesinbhis gap
is particularly intriguing given the natural mageabetween the IT and VC industries observed dweddst few
decades. 60% of all VC funding in the 1980s and)$9Bave been in IT new ventures (Gompers et alLPénd the
natural structuring of VC funds tend to be builownd the observed clockspeed and maturity timedsaof IT
ventures. For instance, most VC funds tend to bested over a 10-year cycle (Gompers et al. 1998%rein the
fund invests in start-ups over the first 5 yearslavdivestment and exit is planned over the secoygar period.
This investment structure works very well with Iaded ventures, given the natural clockspeed ot ttoefour
years for a new technology or service offering itothe market and start showing some traction (Méswh et al.
1998). Indeed, many VCs consider the IT and teleomarkets to be “core” to the VC industry, thoughe&rch on
the technological aspects of VC funding decisiansre.

The contingency factors that we identify in thigppaare equally representative of the natural rageri
between IT and the VC industry. The relatively ¢peic clockspeed observed in IT industries (Mendelsbml.
1998; Mendelson et al. 1999) is reflected in thst-Enanging notion of fashionability in technologyarkets;
technological domains tend to come into and redema public discourse somewhat faster than in otlettexts.
This is not true in the pharmaceutical industry shdrug discovery and time to market are far moawvd out
(Gompers et al. 2001). Similarly, being “acquirdx a large firm is a desirable and legitimate skiategy in IT
ventures but not so in other domains such as Bintdogy, where strategic alliances are more impoiad tend to
be feasible given the structure of the biotechnplagd pharmaceutical industry. Finally, the roleirdEllectual
property, especially in IT markets where appropiatof new technologies can be relatively easy (ifuat al.
2009), is key in ensuring that VC investments ireatrepreneur are protected. High entry barriedstha need for
extremely asset-specific personnel investmentseguipment (scientists with extensive research éxpes) make
this less of a problem in the case of other indesstlike pharmaceuticals or biotechnology (Kaplarale 2003).
Thus, a central contribution of this paper is tghtight the IT-related aspects of VC funding demis, thereby
pushing the envelope on both the IS and VC liteestu

A second contribution of this paper is to highligie importance of the “correct” location decisfon IT
entrepreneurs. IT entrepreneurs have more leewagrins of their location decisions than entreprenén a
manufacturing context for several reasons. Firt,résources such as personnel and technologies tterst
available in a more disaggregated form, providingepreneurs with significant leeway in terms dditHocation
decisions. Witness the number of universities auhriology-oriented training establishments thatlacated in
atypical locations such as Boulder CO, Albuquertjld, and Austin TX. The impetus from globalizatiomash
provided even more choices for the IT entrepreieterms of location choices when contrasted witieo sectors
like manufacturing (Williamson 1976). In additiogreater standardization of technologies, serviaad, protocols
provides greater ease of communication and coaidmavithin IT ventures than non-IT ventures (Clemacet al.
1993). Finally, finding markets and customers invBntures is rarely limited by geography, as seethb growth
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of chip design capabilities in Israel or businegstems outsourcing market in India. Thus, whileeffrepreneurs
have reasons to disaggregate geographically, atceg€ funding still tends to be driven by co-ldogtin a VC
hub (Sorenson et al. 2001). In this paper, we dhmow even this constraint may be lifted in certases.

The third contribution we make to the IS literatisea novel methodology to model the VC’s funding
decision with respect to entrepreneurs. We usentbitiodology to gauge the extent to which certaim-co-located
firms are funded. Fourth, we provide a new setigfrous measures of the fashionability of IT sesgi¢ products
for the first time in the literature (Abrahamsom89 Wang et al. 2009). Finally, we explicitly loeabur analysis
across the years of the Internet boom and showMBatlecision-making in the economic “bubble” yedeviates
significantly from the norm in the non-boom yearsis is the first paper in IS, to the best of onowledge, that
addresses this specific question. In the next @ective briefly review prior research on VCs andctdiég our
hypotheses.

THEORY AND HYPOTHESES

The core of our work in this paper pertains to he@® firms make funding decisions amongst early-stage
entrepreneurs, with a specific focus on co-locatiam a precursor, we describe briefly the primagntls in VC-
entrepreneur research in the literature, whichbeanategorized into three streams of work. The $iream of work
pertains to understanding how VC-entrepreneursieip are formed through funding decisions (Gompéral.e
1999). The VC'’s focus here is to fund new ventuhes fit strategically with the long-term goal diet venture fund
and firm (Kaplan et al. 2003) while the entrepretsegoal is to acquire funding under the most biemfterms
(Gompers et al. 1999). The second stream of reseamcerns the management of the entrepreneur-MGoreship
post-funding. This relationship relies on severachanisms to reduce information asymmetry and erehaalue;
such as providing board membership (Lerner 199&lational governance (De Clercq et al. 2006), syrication
(Wright et al. 2003). In this stage, the VC addhiedo the venture through resources and suppatni@n et al.
1989) while the entrepreneur works towards revenuegrofitability. The third stream of research eshkbes
termination of the relationship, most significanthyough IPOs (Dai 2005), liquidation (White 1996),leveraged
buyout (Birley et al. 1999). The VC’s desired gaakither an IPO or an acquisition so that its streent in the
venture is provided with robust returns, typicalythe range of 20% (Gompers 1996). The first stred work
described above is the most relevant to our arsafysil therefore we describe this research in metial delow.

This stream of work pertains to the process by WH#Cs and entrepreneurs form ties through the
provision of funding under different contractuadamlational mechanisms (Kaplan et al. 2003). Prsearch has
studied how VC-specific and entrepreneur-specHictdrs influence funding decisions and we brieélyiew this
work with respect to the entrepreneur and VC im.tufocusing on theentrepreneurfirst, we note that the
entrepreneur has the option of acquiring fundirgrfralternative sources such as banks (Ueda 200&pai-
strapping the venture themselves (Liao et al. 208®wever, if VC funding is sought, entrepreneueed to
strategically prepare themselves through the pegjoar of financial documentation (MacMillan et dl987;
Schoonhoven et al. 1990) and business plans (Dedtalr 2003; Zott et al. 2007). In addition, epteneurs can
use signals to differentiate themselves from ottew ventures; these include leveraging social abpitd social
network memberships (Batjargal et al. 2004; Flatnal. 2003; Nahapiet et al. 1998) as well as destnating
increased capability of the founding team (Eisedbat al. 1990; Zott et al. 2007). Capabilitieslu venture team
that carry weight with VCs include the presenceaoskilled human resources department within theturen
(Hellmann et al. 2002), the presence of IP andhfifed resources (Choonwoo et al. 2001; Mann e2@07), and the
presence of serial entrepreneurs within the staam (Baum et al. 2004). Thus, the focus of thsearch is to
better understand which entrepreneur-level chaiatits will enhance the probability of a VC chawmgito fund the
venture.

With respect to/C-specificfactors, two themes are observed. The first thesfages to the role of social
networks in VC decision-making; the presence afrading syndicate and the strength of the netwak within the
syndicate tend to strongly influence a focal VQmding decisions (Florin et al. 2003; Shane et28D2). The
presence of a network provides the VC firm with enaccurate information about potential entrepremaarwell as
the means to evaluate this information better (Bsson et al. 2003). Therefore, to the extent tiaentrepreneur is
located in the VC’s network, the probability of fling is higher, even in cases where the entreprerasino other
signal to differentiate herself (Stuart et al. 1p9%is effect is particularly salient when therepteneur and VC are
co-located; co-location provides greater value wbambined with the social network perspective (8soa et al.
2001). The second stream of research addressesusaiuproperties of the VC firm on its funding @#ons. For
instance, some VC firms choose ventures that cam e built into successful firms while other V@sritify well-
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prepared entrepreneurs to fund (Baum et al. 2@id)ilarly, Gupta and Sapienza (1992) show that svi@s tend
to fund new ventures that are similar to the exgsportfolios of investments in terms of geographend industry
diversification while others are more expansive tireir funding strategies. Finally, VCs fund co-ltath
entrepreneurs, all else being equal, since thes cobtpre-investment information gathering, posteisiment
monitoring and advising is considerably lower ($@n et al. 2001). As Gorman and Sahlman (1988, sWCs
spend considerable time on-site with funded firmg participate in decisions made therein; thisrgpy easier and
less costly when the entrepreneur is located clostire VC than otherwise.

The above discussion provides several observatioas are of interest. First, although the literatur
addresses some entrepreneur characteristics thiatfdnding, there is little by way of describirtgetactual product
or service the entrepreneur offers. Second, thierdiit factors that influence funding decisions ¢@nsimply
characterized as instantiations of two higher-ord@nstructs that drive VC decision-makinglegitimacy and
efficiency Legitimacycan be obtained through many avenues (DiMaggal.et983) such as innovative business
plans, signals of quality and capabilities, preseinckey social groups or networks, education aqukgence of the
startup teams, and location choices. An entrepremdwo possesses a strong social network, for ex@nm
possesses a prestigious graduate degree signaisémy to the VC, thereby enhancing her chanceacgjuiring
funding. Thus, many of the factors studied in titerdture thus far provide legitimacy to the enteggeur as she
seeks funding from VC firms. Similarlgfficiencyin terms of acquiring accurate and relevant infation about
new ventures, processing that information to dramctusions, and the cost of contracting and marmgagin
entrepreneurial ventures also drives VC decisidnsa risky environment like venture capital, we wgthat
efficiencyis as important a dimension gjitimacyin driving VC decisions and that although thesestaicts are
not mutually exclusive, many factors demonstraboth, they are fundamentally distinct.

In the specific case a-location we note that co-location provides significant dfita to efficiency and
legitimacy in the context of VC decision-making.rfexample, an entrepreneur located closer to thes \&€ation
has, on the margin, greater chances of being irduwdthin the VC's social network. Any informati@vailable to
the VC through his network, by definition, appearsre legitimate (Shane et al. 2002). Even if thieegmeneur is
not on the VC's network, the chances of informatabout the entrepreneur being available on the oré&tare
higher and hence provide greater legitimacy ben¢8brenson et al. 2001). Most VC firms tend tddmated in
clusters or “hotbeds” of economic activity relevdatinnovation and entrepreneurship (Gompers etl299).
Therefore, the entrepreneur’s location providesienwte of legitimacy by virtue of being situatedancluster,
compared to other locations. Finally, location dsiees the extent to which entrepreneurs may be breesnof
social organizations that confer special statugsomembers (Batjargal et al. 2004; King 1991).sTdwjain provides
greater legitimacy to the entrepreneur.

Similarly, there are considerable efficiency gdimsn co-location for both the VC and the entreprenén
seminal work on agglomeration, Porter (2000) andsBahan et al (2001) have described the benefitsatitrue
from location such as knowledge spillovers and s&¢e specialized labor. These factors are paatiguhelpful to
VCs when the entrepreneur is co-located. Firstesedo specific and intangible knowledge is higiveen the
entrepreneur is co-located. Access to the co-ldcatgrepreneur provides the VC with deeper knovwdealgput the
entrepreneur with a lower cost of communication aondrdination. The presence of skilled managemnisther
asset that is available through co-location —oftke,VC assigns senior management to funded veniarerder to
enhance the probability of success (Gompers €1989) and this is easier done when co-locatedrridiate
inputs and resources assist in matching VCs anémeieurs through the use of incubators and téotypdransfer
programs from universities (Nowak et al. 2000).example of this is the assistance provided by MI$tart-ups in
the Route 128 corridor in the 1990s. Finally, plosiding management of the relationship is easiet more
effective when co-located. Agency problems are neagly resolved (Shane et al. 2002), advisorysrale more
efficiently managed (Sorenson et al. 2001) anderalided services are better provided when co-ld¢&erman et
al. 1989).

Despite the benefits of co-location enumerated apaxe still observe many entrepreneurial IT vergure
which are not located in VC “hotbeds” or co-locatith their funding VCs. If efficiency and legitimg are central
to VC funding decisions, it is possible that nonlacated entrepreneurs may be able to genatmativesources
of efficiency and legitimacy that allow them tolldtie funded by VC firms. In theoretical terms, rtaenay be other
factors which will substitute for the legitimacy caefficiency offered through co-location, in thesahce of the
constraint of co-location. We identify three sueletbrs and propose that they contribute towardaciad the co-
location constraint. We also argue that these &ffare moderated by the presence of the Interremnizetween
1995 and 2000. We present our conceptual modehtoégreneur-VC co-location and propose specificotiypses
next.
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Fashionability of IT

Abrahamson’s seminal work on managerial fashiorviges the groundwork for our investigation into pfoduct
fashionability. A management fashion is a “reldtv&ansitory collective belief, disseminated by magement
fashion setters, that a management technique taéidsal management progress” (Abrahamson 1996)sé fiads
are not simply trivial occurrences which appeamualyg over time (Czarniawska-loerges et al. 1990 derve as
important demonstrators of legitimacy within uppeanagement of the organization. Simply put, manager
fashions tend to provide greater amounts of legitiynto both the proponents of such fashions anddhsumers of
the fashions. Managerial fashions differ from aeithfashions, such as the garment industry, ih tir@nagerial
fashions must not only be aesthetically pleasingatao provide answers to economic and technolbgicblems
(Abrahamson 1996). Organizational stakeholders sésoa need, on the part of managers, to mainténeh of
fashionability within their organizations (Meyer at 1977). This suggests that an entrepreneur evhates a
“fashionable “product or service, in the sense that specific technology receives greater visipiit a specific
period of time despite no obvious technical sup#yipostands to gain from the market. For a VC, fdmhionability
of the specific technology and/or product incorpedawithin the entrepreneur’s venture could be rapartant
demonstrator of legitimacy (Sorenson et al. 2008) #herefore, the impetus to fund such an entreprewill be
higher,ceteris paribusAs a direct result of this increasing willingnéssnvest in such ventures, the propensity for
the VC to fund non-co-located ventures will be tio@ margin, higher if the venture’s technology ervice appears
fashionable. In other words, the fashionabilityaoproduct or service can substitute for the loskgitimacy the
entrepreneur may suffer from non- co-location.

From the perspective of efficiency, fashionableal$o tends to provide its stakeholders a moreieffic
vehicle for information gathering and knowledge wsijion (Wang et al. 2009). As the public perceptof the
fashionability of a given technology increases, thevitable result is an increase in discourse ndigg said
technology in the public and private domain (Abrakan 1996; Abrahamson et al. 1999). This increase i
discourse creates a more matarganizing vision(Ramiller et al. 2003; Swanson et al. 1997), tHéective view of
the IT applications use, within organizations. Apiece of technology becomes more fashionable, gasawill
discuss it more and increase their own understgndihit. This increased discourse will lead to sased
knowledge dissemination, increased resource avityaband make it easier for managers to accessketa
information. Prior research suggests that VCs gattiermation about their potential investmentsnfra multitude
of sources, both tangible and intangible (Gompdrsle 1999); as the level of discourse about fasdide
technologies is higher, more knowledge is availdbleVCs. The access to knowledge, trained perdoand
intermediate inputs is higher for fashionable tedbgies or products as well, which in turn leadsat@reater
propensity by the VC to fund new ventures with spechducts or services. To the extent that greaitgbility
provides efficiency gains through greater discouv&es will tend to fund non-co-located entrepreseur

We do not suggest that efficiency or legitimacy g@ss primacy over each other. Rather, we argue that
fashionable IT confers legitimacy and efficiencyldhese effects will be particularly stronger ie ttase of non-co-
located entrepreneurs since fashion may subsfinieo-location. Therefore:

H1: The probability of funding a non-co-located reptreneur by a VC in a given year increases, comgdo co-
located entrepreneurs, when the entrepreneur’s gsed product or service is observed to be fashilenab

Business Partner Co-location
The notion of co-location with business partnersiisilar to the VC-related co-location constraint is distinct in
that it provides a potential benefit to the entesyaur on two dimensions. First, locating near sjpeotive business
partner provides a potential customer that will arde the viability of the entrepreneur’s producservice. This
co-location also helps since, in many cases, thecgeor product may need to be customized totheitcustomer’s
needs, which is easier when the customer is prdein®econd, large business partners often providatde exit
strategy for the entrepreneur through the optiomatfuisition (Gompers et al. 1999). Anecdotal evadein the
technology sector supports this notion of localiaeduisition. In 2009, Cisco Systems acquired tvegomIT firms
(Tidal Software and Pure Digital Technologies fa0$M and $600M respectively) both of which werel@oated
with Cisco Systems. Similarly, 44% of the firms argd by Cisco between 1993 and 2001 were located i
Northern California (Mayer et al. 2004). Thus, fan entrepreneur, electing to locate near a largk waable
business partner provides significant value, baimflegitimacy and efficiency perspectives.

We propose that co-locating with large potentiasibess partners who may also be potential purchaser
will serve as a substitutable demonstrator of iewgity. Co-location with business partners increattes
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entrepreneur’s access to avenues of success hyngreamore effective means for a merger or actiorsi Thus,
the presence of a business partner signals intemtial the capability to service the business padisewell as
provides the VC with greater information about flegitimate aspirations of the entrepreneur to atersian
acquisition as an exit strategy. Co-locating witlsiness partners also provides the entreprenebrositsiderable
efficiency benefits. Co-location provides enhancattess to specialized knowledge, both explicit #amecit
knowledge, regarding business conditions or intestrategies within the customer organization. Tihisrmation is
not easily accessible to other entrepreneurs becagglomerating technical assets between firmstivadlly
increases the knowledge base of both firms (Ahdjale2001). Extant literature suggests that seppliand
customers are naturally driven to co-locate togase their knowledge base through spillovers, disase=nhance
access to specialized and trained labor, theretycreg coordination and communication costs (Alcé@tel. 2007;
Jaffe et al. 1993). Therefore, co-locating with gutial business partners allows the exploitationtha joint
knowledge base, increases the chances of acquaritegge customer and hence a viable exit stratbgyugh
acquisition. Each of these factors makes such tmemeneur more attractive to a potential VC, patérly if the
VC is not co-located. We again do not conjectureuaithe dominance of legitimacy or efficiency iroposing the
following hypothesis:

H2: The probability of funding a non-co-located repreneur by a VC in a given year increases when th
entrepreneur is co-located with a highly visiblagudial business partner, compared to entreprenehie are co-
located with the VC.

Possession of Intellectual Property

One of the critical aspects of VC evaluation ofrepteneurs is the extent to which the technologseovice offered
by the entrepreneur can provide rents in the fofrmewenues or sales. These judgments are ofterd lmaseelatively
ill-formed technology or service descriptions a tme of finding (Gompers et al. 1999). Howevbg greater the
extent to which the entrepreneur can indicate Es8se of valuable and new intellectual property,(tRe greater is
the potential payoff for the VC from that ventumedathe lesser the chances of misappropriation bgrogntities
(Huang et al. 2009). While many reasons for theoirtgnce of IP have been proposed, usually meashredgh the
possession of patents (Hall et al. 2005), the effédP as it relates to co-location and VC fundimgs not been
addressed in detail. There are several reasonentngpreneurs may seek patents or file patentegans during
the funding cycle. Possession of new or innovativesolutions incentivizes patent applications agriecludes
imitation by rival firms (Bigus 2006). Similarlyhé possession of IP increases the profit margifirms entering

the market by creating effective monopolies (Tyebgt al. 1984). This notion fits most effectively our

investigation as patent strategy can be criticaéritrepreneurs during the initial stages of fundigulio 2003;

Mann et al. 2006). They are of particular importame software and IT firms (Mann et al. 2006) beszaof the
increased ability of firms to imitate competitonsindustries with purely digital products.

From the perspective of efficiency, possessiotPgbrovides several benefits. Most notable of theghe
prevention of expropriation of the technology bympetitors (Bigus 2006). Patent grants also redtexesaction
costs for the entrepreneur (Gans et al. 2002) endithultaneously differentiating the product (Tyebgt al. 1984),
and increasing the profit margin by creating areetff’e temporal monopoly. Possession of IP alsedixgs the
ability of the entrepreneur to bring her firm arrdguct to market because the process of gainirg [@gtection for
the idea has already been completed (Gans et@)2PBossession of patents also creates strortgieging signals
to the VC. Beyond formalizing the information redjag the innovation, the possession of a patentdsen
clarifying signal regarding the technology to th€ YGans et al. 2002), increases the probabilithefentrepreneur
moving through the entire VC lifecycle (Mann et 2006), and increases the probability of repetifpatenting
(Blundell et al. 1995; Blundell et al. 2002) wittmplications for the return on investments for V@nGistent with
the previous two hypotheses, we assert that incigalse presence of patent grants held by the prneur at or
before first funding will have a proportionally gter effect on the probability of funding non-ca#ted
entrepreneurs.

H3: The probability of funding a non-co-located repreneur by a VC in a given year increases when th
entrepreneur possesses highly original intellectpabperty in the form of patents, compared to omated
entrepreneurs.

Effect of the Internet Boom

At its simplest, the Internet boom of 1995-2000 t&ndescribed as an instantiation of mimetic cantaglux
1995), where organizational decisions reflect gfronimicking behavior (herding) across groups, waettased on

a rational, boundedly rational, or faddish causathanisms (Greve 1998). In this sense, the Intdmain exhibits
many of the characteristics of other economic bebloif the 19 and 28" centuries (Johansen et al. 1999). These
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periods have all been characterized by strongsatideinforcing, imitative behaviors between papiants (Gori et
al. 2005). In this particular case, the Internatrhovas accompanied by low interest rates (Bern20k®), leading
to exceptionally low cost to acquire capital fo€% (Doms 2004). This combination of low capital tcand a
mimetic push to invest in IT, resulted in an ina@é speed on the part of VCs to invest (Doms 2084ffect, we
see an overall acceleration of the process by widgments of potential value from new IT ventunegded to be
carried out, intense competition amongst VC firargd a great increase in access to cash. Of caasgminted out
by several commentaries on the Internet boom, hicess also led to many questionable venturesviege
funding (Porter 2001). However, it also enhancedvwlue that might accrue from an entrepreneurilgyato issue
a clear signal to potential VCs. Clearly, co-looafiwith the VC, being one such signal, would hbeen highly
desirable. However, in the absence of co-locatiba, moderators we study, as alternative indicatbrquality,
would have provided greater value to the entreprebg enhancing the probability of funding. We pdbat the
increased speed of investment, coupled with thd teeéfollow the herd” to avoid reputation loss (Sclst€ein et al.
1990) would lead to an enhanced effect of our psed moderators on the probability of receivingding in the
absence of co-location.

From a legitimacy viewpoint, the focal VC would ebge a multitude of investments in IT firms by athe
VCs during the boom, of which many would be in rmanlocated entrepreneurs. The presence of strongetit
contagion in the industry would suggest that suoh-co-located investments would appear systemiaallye
legitimate during this time period. Indeed, VCsostdo be delegitimized, and suffer a reputatioreaiadty, if they
were observed to not invest in IT ventures simpdgause of non-co-location (Scharfstein et al. 1980%uch a
situation, any signal that a non-co-located engegur was able to issue that suggests increasgichbzy (such as
the presence of a fashionable technology or annatigpatent) would receive greater valuation andcke greater
probability of funding. In effect, the herding befa observed during the Internet boom magnifies d¢ixtent to
which legitimizing signals would influence VC fumgj decisions to fund non-co-located entrepreneurs.
A similar argument can be made from the perspedativefficiency for the duration of the Internet oo As
discussed above, during this period , the timelabis for the VC to make funding decisions was #igantly
shortened (Doms 2004). In addition, the competiietween VCs looking to fund new ventures durirgltiternet
boom adds to the intensity of time pressure. Camsetly, the VC becomes more dependent on unambsgand
non-tacit signals of quality (such as potentialteoeers or patents) in his or her funding decisidie effect of this
decreased decision-making horizon is compoundedhfernon-co-located VC, who loses the modest gbitt
gather and quantify tacit quality signals aboutemteneurs (given the lack of networks, knowledg#overs and
infomediaries in the non-co-located context). The effect of these dynamics is a significant inseean the VC's
dependence on unambiguous signals as a sourcéodrefy. In summary, we argue that during the fimé¢ boom,
the VC’s dependence upon our identified moderatdligise from both a legitimacy and an efficienpgrspective.
Therefore we propose:
H4: The moderating effects proposed in Hypothestsdugh 3 will be significantly stronger in effesize during
the Internet boom years.

RESEARCH METHODOLOGY

Data Collection and Coding

To test our hypotheses concerning the co-locatioth® entrepreneur and VC, we draw on several resgufor
data. The specific empirical model we test is shawrigure 1. Our dependent variable, funding piedi to the
entrepreneur from the VC, is derived from roundeledata contained within the VentureXpert datagés. apply
several restrictions in our sampling to facilitéie analysis. First, we only use entrepreneurschas¢he United
States as the notion of co-location is more cledefined in the US. Second, we only include fimind funding in
our analysis to mitigate the effects of confounditwnditions established during continued VC-enwapur
interactions over subsequent funding rounds. Algfowur arguments are possibly valid for multiplending
rounds, the most apparent effect of legitimacy afiitiency should occur when the entrepreneur ekisg first-
round funding. Finally, we look at only IT entrepeairs. While entrepreneurs can often be fundeddwyps of VCs
or several VCs in each round, each VC firm in dffeakes independent decisions regarding the forsnaamount
of investments Therefore, we use entrepreneur-ighC dyads as our unit of analysis. Applying théers
provides us with 44,057 distinct entrepreneur-V@diyfor first-round funding between 1985 and 2@afsisting
of 22,711 entrepreneurs funded by 3351 VCs. Nadé dhsingle VC can fund more than one entrepreasdran
entrepreneur is often funded by more than one Viiérdataset.
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Figure 1: Research Model for Entrepreneur-VC Cadion

The data from VentureXpert, however, is incomplatéhat it provides data only on realized tieswestn
entrepreneurs and VCs. As we require ties that naas resulted, but did not, we need to create alradtsample
of unrealized ties. Following Sorenson and Stug®301; 2008) methodology we create this matchethsawhich
contains a series of funding relationships thatl&cdwave occurred but weneot realized. The creation of this
matched sample is done as follows. In each yearmaieh VCs which have funded an entrepreneur withrye
other entrepreneur, in the same industry, who wa$umded by that focal VC but were funded by arot¥iC. We
effectively assume that the focal VC chose to nwidfthose entrepreneurs who were funded by othes. VWS
entrepreneurs tend to contact many potential fieas@nd are funded only by a few VCs (Kirsch et2809) this
assumption is not unreasonable (Sorenson et al)200effect, we match on year of funding, speciéichnology
space and the existence of funding by that VC tmuainother entrepreneur in that year. The spefibnology
space is denoted by matching on the industry sabdiao (ISC2). ISCs are an annotation within VesXjert that
provides increasing levels of granularity regarding specific industry or technological domain eaalrepreneur
is operating in. ISC2 is the second most granuidriacludes 69 different classifications. This nogtblogy ensures
that the prospective VC has both capital to funegmeneurs (as it has elected to feedneongand that the VC is
open to funding an entrepreneur in the specifibrietogy space of the target entrepreneur. Whilg ossible to
consider every possible dyad that could be crethtedigh matching in a year, Breslow and Day (198B8)ocate the
simplicity of a 1:1 match while Self and PrenticE988) show little gains beyond a 1:5 ratio in siations.
Therefore, consistent with Sorenson and Stuart§R@0d Jensen (2003), we impose a maximum 1:16 odti
possible unrealized ties to every realized tieséme cases, there are less than 10 possible mdiaked on the
matching criteria. The final dataset provides uthwi total of 223,061 unrealized matches, with fiecéve ratio of
1:5 funded to unfunded ties. Funded ties are denmgel while unfunded ties are 0.

Variable Descriptions

Co-location at the entrepreneur-VC dyadic levalésived using the zip code information for bothtjgsrprovided
in VentureXpert dataset. We match the entrepreaadrVC zip codes to the 176 economic areas (EAhenUS
provided by the Bureau of Economic Analysis (Alaaetal. 2007). Each EA encompasses several zipszdbe
United States Postal Service provides the mostralenip code for each EA. We match the zip codethaf
entrepreneur and the VC respectively to the mastrakzip code in each EA using a Haversine fornf@allert et
al. 1989). The Haversine method uses the latitudelangitude associated with each zip code andcéméral zip
code for the EA. Once the corresponding EA foreghtzepreneur and the VC in the dyad is establisied;ode the
colocationvariable as 1 if the two EAs match and 0 if thesEfd not match.

Our first independent variable, fashionability,disrived from news article counts based on the compa
industry sub class three (ISC3) variable in the tMieXpert dataset. Fashionability is typically d#sed as a
measure of the discourse that is prevalent in thelio domain about a certain object, concept, difaat
(Abrahamson 1996; Sorenson et al. 2008). As a atdnaheasure of fashionability is not yet availainlghe IS
literature, we use a proxy which measures the éxtediscourse on a specific technology or serdténe time of
decision-making. Using a web crawler, we retrieugdrmation from the Wall Street Journal (WSJ) ahd New
York Times (NYT) to determine the number of artg;leer year, which contained the ISC3 term assatiaith the
new venture in each periodical. Our reasoning a the extent to which a certain technology appé&ssisionable
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should be directly correlated with the extent toialihdiscourse for that technology appears in thpufr press.
There are two possible ways in which fashionabilitggy be measured. One option is to gather the atescbunt of
the number of articles in the WSJ and the NYT thantion the ISC3 term representing the stock ofi@sa public
discourse. However, this may not represent fashiéitya as “social cognition research has showrt #ittending to
an object reaches threshold levels above whiclobfect becomes “taken-for-granted,” in that furtle&posure at
the same rate does not further increase attenfloiock & Rindova, 2003, p. 633). It is importaot iote at this
point that the discourse observed need not nedlgsbarpositive for several reasons. First, muchhef observed
discourse in the technology domains tends to bgetbie”, in that editorial ideologies are obserwesty rarely.
This assumption of objectivity in the print medgatraditionally violated only in political coveragMark 2006).
Second, there is a significant amount of informatemnveyed by discourse even if the tone of theadise is
negative (Niven 2003). While the author may view Hubject matter negatively, he or she still cbotes to the
organizing vision of the technology in her discossiAs fashions are transient there may be litffecé from
negative discussion in the popular press. Thirdjence from marketing in the context of movie rexgeshow that
as reviews serve as a leading indicator for latecipasing (Eliashberg et al. 1997) there is lithance that the
immediate discussion will have an effect on laterchasing as the fashion will no londse fashionable. Thus,
while tone of discourse may have some influenc&/@ndecision-making, we argue that the quantity esidtive
increase of discourse will have the dominant effétterefore, we use a method which focuses on tteneto
which discourse on the technology changes in tlaesyleading up to the funding decision. We accagigicollect
article counts for the new venture’s ISC3 in botiblcations (NYT and WSJ) three years prior to faeding
decision. T1 is the article count for the year ptfunding, T2 is two years prior, and T3 is #hrgars prior. We
first calculate the expected level of discoursdtmntechnology for T1 by extrapolating observedalisse levels in
T2 and T3 using the following formula:
Tlpredicted: [(TZ/T3)] X T2

T1predicted IS the discourse level expected based on obséreds. We compare the actual discourse T1 to
Tlgedicea@nd code théashionvariable as a ratio of T1 to Jdsicea If the actual article count T1 is higher than the
estimated count then the entrepreneur’s technalgyore fashionable while if it is smaller, fashadiity is less.
Thus, technologies experiencing a surge in diseohave a value of (T2/T3) that is greater than llenthose with
a reduction in discourse have values strictly lefisen 1. The nature of this measure is therefaghly positively
skewed, keeping with the theoretical notion of fash This operationalization is superior, when cangg to a
simple logarithm of counts, not only for the reasaited by Pollock and Rindova (2003), but alsoabse the
observed fashion spikes emerge and retreat quasklthe extant literature dictates they should (Baske et al.
2009; Currie 1999). A moving window of three ye#&ssmall enough to be meaningful but long enough fo
discourse on a specific service or technology tehaeasurable impact. This measure also allows asaluate the
velocity of change in public discourse with respecthe focal technology or service. This methodglprovides us
with three measures of fashion, one each from W8INYT and a third cumulative fashionability measbased
on the average of the two publicatiofeshion_cu The measures are appropriately lagged by onetggaovide
an estimate of fashionability when the funding dieei was being considered by the VC. We note atghint that
the measure does not imply that the New York Tiavas Wall Street Journal are actualiyving VC investments in
entrepreneurs. Rather, our assertion is that timesia outlets will be reflective of the discourgeurring in the US
and therefore, serve as a proxy for the fashioitgloif products and services observed amongst devehtures.
Our second independent variable, co-location wiplontial business partner, is derived from sdwdatasets. The
notion of a potential business partner that malgeeibe a primary customer or a potential buyer irequis to
identify large and successful firms in the entrepre’s technological domain. To start, we use thegune500 list
published by Money Magazine between 1984 and 2Z00&.Fortune500 list was selected to ensure botbilitg of
the potential purchaser to the entrepreneur as waellsufficient financial resources for acquisitioh the
entrepreneur’s firm. The firms on the Fortune5@d éire matched with the CompuStat dataset to extesevant
firm-level information. Using the NAICS classifi¢gans which identify IT firms, the relevant subsétFmrtune500
firms are extracted. This process provides us wilist of leading IT firms that, in the year prewsoto the funding
decision, may have had both the visibility and tgses to act as a potential business partner. @reftiilowed the
procedure described above using the BEA’'s EAs ArdHaversine method to determine co-location betwbke
entrepreneur and the business partner. Bpeolocatedvariable captures the number of businesses fragn th
Fortune500 subset that the entrepreneur is coddaoaith, and O if none of these firms are co-lodate

Our final independent variable, intellectual prdpeis derived using patent grants derived fromGuoogle
Patents application and the NBER Patent Databas#f @l al. 2001). For each entrepreneur in our Sdtave
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determine the number of patents to which the ergrequr appears as the assignee prior to first-rdunding.
While it is possible to use patent counts as a oreas IP, Hall et al (2001) argue that in manyesapatent counts,
by themselves, may not be informative enough tatifyainnovative output. We therefore focus on thdent to
which each patent is observed to be an originatritution to the field. Hall et al (2001) providenaeasure of
originality of each patent, which is measured by #xtent to which each patent cites other patesitsnging to
different patent classes. The underlying logicadalows: if a patent references previous paténts wide variety
of patent classes, it is reasonable to concludelypdringing many different knowledge bases toggtthe focal
patent represents more innovative and original wbrlcomparison, a patent that only cites a narsewof patent
classes may represent incremental but not neclysseginal innovative activity. The originality ntec is therefore
operationalized as a Herfindahl index of the patdasses cited by each patent (see Hall et al §2@21). This
measure has also been used in subsequent reseaatffyt the extent to which certain patents cdntté more to
innovation and market value (Hall et al. 2005). iEfi@ere, we use the originality of the patent grente the
entrepreneur prior to first-funding funding in camalysis. Hall et al (2001) indicate that the agerariginality of
patents granted between 1975 and 1999 has incremsédherefore, following their suggestions, wenmalize the
base originality measures by average originality y@ar accordingly. In addition, in cases wheredh&epreneur
has more than one patent grant prior to fundingawerage the normalized originality scores to actdonthe
extent to which the entrepreneur possesses trabyvative IP. This variable is callgghtent_originality

When comparing the effect of these proposed moderdhside and outside the Internet boom, we
demarcate the boom subsample by extracting aleprgneur-VC dyads formed during the years of 1998000
(inclusive). We define the beginning of the intdrbeom as the first full year after the Netscap® IfAugust 9,
1995) and the conclusion is set at the first felay after the NASDAQ composite market index pealkar@ 10,
2000). Robustness checks to expand or contracpéhied were conducted and revealed little vamatiothe effect
of the Internet boom on the results from the anslys

Table 1: Summary Statistics and Correlations

N =267118

Mean Std. Dev. -1 -2 -3 -4 -5 -6 -7
-1 funded 0.164 0.370
-2 firm_colocation 0.080 0.270 0.165
-3 bpcolocated 0.337 0.470 0.017 0.199
-4 firm size 1493.698 3685.000 0.077 0.003 0.004
-5 firm age 11.290 13.210 0.163 0.000 -0.015 0.199
-6 herf 0.701 0.280 -0.181 -0.034 -0.006 -0.070 21Q.
-7 fashion_cum 8.949 192,550 -0.002 0.012 0.035 00®. -0.005 0.006
-8 | patent_originality 0.029 0.122 0.015 0.011 0.0280.001 0.011 -0.009 -0.009

We control for several other variables in our asalyall of which may affect the extent to whiclv@&
makes funding decisions. The first two variabfas) sizeandfirm ageinform us as to the number of years the VC
has been operating and net financial investmetief/C over that duration. Our second set of cdntapiables;
vc_concentratiomndentre_concentratioprovide a measure of the concentration of entreuneéal and VC activity
in the respective economic activity areas of thieepmeneur-VC dyad. These concentrations are dpesdized as
the total number of distinct VCs or entrepreneltfsee receiving or providing funding in the EA bgar. Our final
variable, herf, is a Herfindahl Index of the industries the VC lgested in over the previous five years of the
funding decision to control for propensity for disdication by the VC. This measure is based on IB€2
categories of the VC'’s investments over the previfive years. We also include a set of year dumifieyears
1986-2006 with 1985 being the baseline categomctmunt for varying economic conditions over thmeetiperiod
of our study. Our final set of control variable® dne individual ISC2s that exist in the VentureXmataset. The
summary statistics and correlation table for tha dae shown in Table 1.

Data Analysis

The primary regression analysis used in analysésrare events logisticglogit) (King et al. 2001; Sorenson et al.
2001) specification as the dependent variableniarlpi The standard logistic model yields biasetredes when the
proportion of positive outcomes in the sample duatsmatch the proportion of negative outcomes @pgbpulation
or is extremely rare compared to the number of tegautcomes. The relogit is a weighted least segiastimation
which corrects the bias in coefficients that arisesuch cases. This methodology is used in saciahce research
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where the outcome consists of rare events suchili@aryncoups or natural disasters (King et al. 200n our case,
the 1:5 ratio of positive to negative outcomes ey a suitable context for using the rare evesg#.|However,
we also use the logit and probit specificationsiieck the robustness of our results and the reatdtdroadly
consistert The baseline relogit model we specify is asofefi. The three independent variabfashion_cum
bpcolocatedandpatent_originalityare introduced as determinants of the probakifitiunding for an entrepreneur-
VC dyad along with control variables.

Probability (funded=1) = f (colocation, fashion_cunbpcolocated, patent originality, firm size, firage,
vC_concentration, entre_concentration, herf, ISGatmls, year controls) (1)

In equation (1), the fashion variable used is thmwative data captured from the NYT and WSJ. The
results of this baseline model are shown in columpf 4 in Table 2. In subsequent columns, we intogd
interaction terms between the three moderatorstl@dollocation term, one at a time to estimate ekeent to
which the co-location constraint is reduced by ttiree moderators. Note that our hypotheses peptaimarily to
testing whether the effect of co-location on fumdichanges based on the three moderators, i.e.etheant
coefficients of interest are the interaction tewwn$y. Because of the matched sample methodologytjorashould
be used in interpreting the direct effects of thé-Mfm variables from equation (1) as the consiaorctof the
matched sample may induce spurious correlationsvegst these variables and the probability of funding
Interpreting the entrepreneur-firm direct effectdeiss prone to bias but should be approachedoaith Our focus
is on interpreting the coefficients of the intefans which are estimated without bias (Sorensoal.e2001). Our
first interaction model is to illustrate the impamte of business partner co-location as it is aoted with co-
location and the results are provided in columnf2 @n Table 2. Along similar lines, interaction§ aumulative
fashionability and average patent originality areven in columns 3 and 4 of Table 2.

In order to show the effects of the Internet boom,extract the dyads formed during the boom yeads a
run a similar model from above on this subsamplesg results are shown in Table 3 and are strutalomg the
same lines as Table 2. As in Table 2, the basetindel is shown in column 1 of Table 3 and the retspe
interactions with the moderators are shown in colsi®, 3, and 4 respectively in the table.

RESULTS AND DISCUSSION

We first consider the results from the baseline ehatiown in column 1 of Table 2. Consistent witltopwork, we
see that co-location is strongly associated witiding (Sorenson et al. 2001). The over-all modekfsignificant
with a pseudo-Rof 0.12, again consistent with prior work (Sorensbal. 2008). As expected, the presence of a co-
located business partner and the presence ofdatedll property increases the probability of fugdiall else being
equal. The direct effect of fashion is negativejalwhis surprising, suggesting that an increasdénfashionability
leads to lower probability of funding. It is podsitthat VCs tend to lead fashion in certain casd&re they act on
technology ventures that are on the cusp of fasihitity (thus showing a negative relationship bedweresent
fashion and the funding decision). However, givée tonstruction of our sample, these results havéet
interpreted with care. We focus on the extent tactvlihe three variables moderate the effect ofooation on
funding, our primary hypotheses, below.

! Results available from the authors upon request
11



Organization Theory, Strategy and IS

Table 2: Relogit Model of Entrepreneur-VC Co-looati
Regression Coefficients with standard errors ireptresis
Dependent Variable = Funding (0 for not fundedprffinded) - Yearly and ISC2 Control Variables Qett

ted

Base Model BP — Co-location Interactgd Fashioerémtted Intellectual Property Interad
firm_colocation 1.7278 (0.0187 )** | 1.8609 ( 0.0243 )=** | 1.7302 ( 0.0187 )** [ 1.7395 ( 0.0191 ) *=
bpcolocated 0.0188 (0.0095 ) * | 0.0187 ( 0.0095 ) * | 0.0188 ( 0.0095 ) * | 0.0188 ( 0.0095 ) *
fashion_cum -0.0001 (0.0000 )** | -0.0001 ( 0.0000 )** | 0.0000 ( 0.0000 )*=* | -0.0001 ( 0.0000 ) ***
patent_originality 0.1321 (0.0255 )** | 0.1324 ( 0.0255 )** | 0.1321 ( 0.0255 )*** [ 0.1617 ( 0.0272 )***
herf -1.6278 (0.0203 ) ** | -1.6281 ( 0.0203 )** | -1.6277 ( 0.0203 )*** [ -1.6276 ( 0.0203 ) ***
lent_concentration -0.0004 (.0000 )** | -0.0004 ( 0.0000 )** | -0.0004 ( 0.0000 )*=* | -0.0004 ( 0.0000 ) ***
\vC_concentration -0.0046 (0.0001 ) ** | -0.0045 ( 0.0001 )*** | -0.0046 ( 0.0001 )** | -0.0046 ( 0.0001 ) ***
firm age 0.0219 (0.0004 )** | 0.0219 ( 0.0004 )** | 0.0219 ( 0.0004 )*** | 0.0219 ( 0.0004 ) ***
firm size 0.0000 (0.0000 )** | 0.0000 ( 0.0000 )*+* [ 0.0000 ( 0.0000 )*=* | 0.0000 ( 0.0000 ) ***
bpcolocated
firm_colocation -0.1706 ( 0.0205 ) ***
fashion
firm_colocation -0.0002 ( 0.0001 ) **
patent_originality
firm_colocation -0.1873 ( 0.0698 ) ***
constant -0.9536 (0.0390 ) *** | -0.9704 ( 0.0393 )** | -0.9540 ( 0.0390 )*** | -0.9556 ( 0.0390 ) ***
N 267118 267118 267118 267118
Pseudo R 0.1235 0.1238 0.1238 0.1238
Chi2 29540.36 29611.67 29547.11 29548.2

Significance Levels — 0.001 “*** 0.01 ** 0.05 ™

We first consider the results with respect to fashbility from Table 2. The results for the cumiviat

fashionability variable (column 3) provide cleampport for Hypothesis 1. The effect of fashionapilfends to
increase the probability that a non-co-locatedegméneur receives funding from a VC and the chasgstatistic
shows a significant increase in value. This effechigher for non-co-located entrepreneurs thancfptocated
entrepreneurs. We see similar results with resjgettie potential business partner variable (col@nrf there are
business partners located within reach of the préreeur, matched by industry type and availableuess, the
probability of acquiring funding even if non-co-kted increases significantly, thereby supportingdifiesis 2.
Finally, the results with respect to patent oritjitgaalso support Hypothesis 3 as we see a signifi@and negative
association between the originality of patents ggerto the entrepreneur, co-location, and firstiacbdunding

(column 4). The results show that an original awogeh patent is of greater importance when the V@ #re

entrepreneur are not co-located in enhancing ttreneneur’s probability of receiving funding.

Hypotheses 4 pertained to the effects of the nadihey variables, which we argued would be greater
magnitude during the Internet boom. We therefomapare the coefficients on the interaction termsefach of the
moderators shown in Table 2 to those in Table 3.fMéethat the effects, statistically verified dyet Chow’s test,
are clearly stronger during the boom years, asesgead by the large increase in the coefficienth@interactions.
The coefficient pertaining to the moderating effettbusiness partner co-location on the effect@faration on
funding increases from -0.17 in the full sample@gall (p<0.01) in the boom years. Similarly, thiiaction with
respect to the presence of intellectual propertyeiases from -0.18 in the full sample to -0.28 (p&Pin the boom
time. The interaction effect for fashion does rfedimge, however, and remains consistent with thbsereed across
the sample. In summary the results indicate pastipport for Hypothesis 4.

\
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Table 3: Relogit Model of Entrepreneur-VC Co-looatduring Internet Boom
Regression Coefficients with standard errors ireptresis
Dependent Variable = Funding (0 for not fundedorffinded) - Yearly and ISC2 Control Variables Qedt

Base Model BP — Co-location Interact¢d Fashioerécted Intellectual Property Interad
firm_colocation 19051 (0.0256 )** | 2.3569 ( 0.0382 )** | 1.9105 ( 0.0257 )*=* | 1.9223 ( 0.0262 ) ***
bpcolocated -0.0131 (0.0111 ) 0.0707 ( 0.0117 )*= | -0.0132 ( 0.0111 ) -0.0128 ( 0.0111 )
fashion_cum -0.0001 (0.0000 ) *+* [ -0.0001 ( 0.0000 )*** [ 0.0000 ( 0.0000 ) -0.0001 ( 0.0000 ) ***
patent_originality 0.1914 (0.0359 )** | 0.1916 ( 0.0358 )*** [ 0.1913 ( 0.0359 )*** [ 0.2345 ( 0.0380 ) ***
herf -1.7146 (. 0.0248 ) ** | -1.7195 ( 0.0249 )** | -1.7146 ( 0.0248 ) *** | -1.7144 ( 0.0248 ) ***
lent_concentration -0.0004 (.0000 ) *** | -0.0005 ( 0.0000 )*** | -0.0004 ( 0.0000 )*** | -0.0004 ( 0.0000 ) ***

c_concentration -0.0043 (0.0001 ) *** | -0.0041 ( 0.0001 )*+* | -0.0043 ( 0.0001 )*** | -0.0043 ( 0.0001 ) ***
firm age 0.0259 (0.0006 )*=* | 0.0259 ( 0.0006 )*** [ 0.0259 ( 0.0006 )** | 0.0259 ( 0.0006 ) ***
firm size 0.0000 ( 0.0000 )** | 0.0000 ( 0.0000 )** | 0.0000 ( 0.0000 )*=* | 0.0000 ( 0.0000 ) ***
bpcolocated
firm_colocation -0.4163 ( 0.0263 ) ***
fashion
firm_colocation -0.0002 ( 0.0001 ) ***
patent_originality
firm_colocation -0.2890 ( 0.0995 ) ***
constant -0.9643 (0.0397 ) *** | -0.9865 ( 0.0398 )*** | -0.9647 ( 0.0397 )*** | -0.9678 ( 0.0398 ) ***
N 160210 160211 160212 160213
Pseudo R 0.1355 0.1373 0.1356 0.1356
Chi"2 20446.88 20716.29 20457.99 20456.54

Significance Levels — 0.001 “*** 0.01 ** 0.05 ™

The analysis we present here is subject to cetiaitations. First, the structure of the VentureXp
database does not provide information about theeprégneurs that were not funded by any VC. Thisleéarly a
data limitation. We use a well-accepted methodolérgyn extant work on venture capital funding demis to
identify a set of potential entrepreneurs who ccdste been funded but were not. However, it i$ mtisible that
the set of non-realized ties are not representativeon-realized ties in the real world; this rengaa limitation of
the methodology. Second, we choose to operatiandhshion using two mainstream periodicals in th®; U
however, this is still a proxy for how fashionatyiliof technologies and products is established. dkenrdetailed
study of how technological fashions may be formedvarranted. Third, our measure of fashion onlysaters
article counts and not the tone of the articlevileether it was positive or negative. While litera from journalism
suggests that this may not be a problem in thiseosonfurther research in the tone of discoursé mél useful in
examining this issue. In the context of archivaladguch as our study), the ability to contextiealmd measure
tone is limited. Fourth, our measure of businestpa co-location is coarse since as we are lintitedhe NAICS
categories assigned by archival data to firms.e&ikr measure for these constructs is necesstagge out these
effects. Fifth, our analysis considers the co-lmcabehavior at a fairly abstract level, given ttaa available. We
do not account for other factors that may influetfee co-location constraint, such as the VC firngihg multiple
offices, one of which may be near the entrepresdacation. Finally, we do not consider the effecthe degree of
non-co-location as our analysis does not distingbistween entrepreneurs who are just outside the & and
entrepreneurs who are the other side of the couWiiey only account for the VC’s main office locatidn most
cases, this is not a problem since most VC firnmsl to have few branch offices. However, our measiireo-
location is relatively simplistic and the results/k to be evaluated with these caveats in mind.

CONCLUSION

In this paper, we start with the well-establishiedtt that location matters in the context of tedbgy entrepreneurs
searching for VC funding (Sorenson et al. 2001)weieer, there are many reasons for why entreprenaass
choose to locate themselves away from VC hotbent) 8s the availability of local resources, actessarkets, or
favorable regulatory environments. In such situsjcare there factors that may still allow her édngearly-stage
funding from VCs who are not co-located? Using ¢hesal mechanisms of legitimacy and efficiency,idemtify
three such factors — fashionability, access totarg@l business partner, and possession of IPshad that these
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contribute towards reducing the co-location coiistr&ost-hoc analyses provide more nuanced rethdtsshow
the way for more work in this area but the undedyiogic receives support — that an entreprenewr iwmot co-
located with her VC can still acquire funding undertain contingencies.

There are some policy implications that arise fribmis work. Consider, for instance, the developments
within the state of New Mexico in creating entreprership opportunities (Barrett 2008). New Mexisaihique in
that it has Los Alamos National Research Laborasmywell as Sandia National Laboratories locatetthimvithe
state. However, the state is not known for itsegmeneurship activities nor is it known to be a ¥@tbed”. This
has limited the extent to which new ventures stad thrive in the state. Despite this, the staterkaently been
working with VC firms to increase the level of irstments in local entrepreneurship, specificallyuac the
research labs. The program, dubbed Springboardbéas set in motion to increase the level of laealicapital
available to small businesses in New Mexico inhbee of creating a new high tech hub in the gre@terta Fe
area. This is being carried out through the conwaat avenues available to governments such asuiasidies, state
research grants, and support for research actviber results have direct implications for poliogkers within the
state who desire increased participation from V@emv ventures located in New Mexico. First, thetestshould
incentivize large and successful firms to consm@ening offices in New Mexico; the fact that busis@artner co-
location is significant suggests that for new veeguto flourish in New Mexico, it is important tacentivize
established business to establish a local pres@&ageof the incentive programs addressed to emrneprs should
include benefits for large and established comanieo, since they tend to attract new venturesfanding
through second-order effects. These second-oftent® through reduction of the co-location coaisit, may be
considerable if the availability of local VCs da&st increase radically in the near future. Givem phesence of two
internationally renowned research laboratories thedwell known effects of knowledge spillovers (Ader et al.
2007), the interplay of access to local entrepresnand innovative IP that emerges from these labsld be used
to incentivizelarge technology firmso invest in the state. Similarly, we note tha thmplications of this research
take on greater importance given the increasedrdibaggregation of IT services which has occuoest the last
twenty years. This disaggregation, coupled withrike of the Indian and Chinese venture capitaligtides will
continue to cause the number of non-co-locatedepréneurs who are being funded to increase. As the
entrepreneurs will not only suffer the traditiopainalties to funding which we observe, but alsedased penalties
because of the strain international funding wilt pa VC social networks, we assert that the abilitytransmit
knowledge regarding the new venture (through paiessession or fashionability) will be of greataeportance.

Second, our results on fashion imply that therehirlige greater value in focusing on emerging teatgieb
and products for local entrepreneurs rather thastieg technologies. Our analysis suggests thatribt the level of
discourse but the growth in discourse that is irtgdr therefore, entrepreneurs in New Mexico logkfar VC
funding will have greater success with VCs fromeuthreas if they have investments in technologigsreducts
that are experiencing a sudden spurt in fashioitbiintrepreneurs in more stable technologicakexis are better
off supported by the state as VC funding from olustate may be harder to come by, all else equaitdT the
presence of research labs implies that the prastuctf truly novel intellectual property is importaiVhile truly
innovative patents are always beneficial, from Bcg@erspective, our work shows that more origipatents stand
a better chance of acquiring funding from VCs astb& country. However, these patents also représeger term
payoff, since markets may not be readily availdbtethese technologies (Hall et al. 2005). Therefdhe state’s
incentives systems should be geared towards prayiflinding for IP that is more incremental but mmagult in
immediate payoff and incentivize VCs to invest inrsinnovative areas with longer term payoffs. @itlee cost
and effort involved in patent applications, partéely for new ventures with limited funds, there rigerit in
considering how best patents may be leveragedrimstef acquiring venture funding. These are matérdirect
importance to policy makers and we hope our reseltge to better inform them.

We see five avenues of possible future researchhndrnerge from this work. The first is the expangb
fashionability research using various different moets of identifying fashionability. This is an emigig area of
empirical work in IS (Baskerville et al. 2009) anmwre work is needed in understanding this constrécsecond
possible avenue for work is to investigate howtlagicy and efficiency are demonstrated in subsegumemds of
funding beyond the first. Third, it may also be gib&e to cluster diversification predisposition ¥Cs into strategic
archetypes by examining funding at the entrepraaklavel, as opposed to the dyadic level as wehdice. It is
possible that these strategic archetypes could gsv@owerful insight into how, and which, VCs epteneurs
should pursue and why. Fourth, it would be inténgsto see the effects of non-co-location in arerinational
setting where foreign entrepreneurs are pursuingraan Venture Capital or vice versa. Given thesstes on the
social networks present in venture capital fundiag,well as the cultural differences between fiohgifferent
nations, the effects of these factors may be mugheh. Finally, all of our work pertains to fundinigcisions but
the true contribution of the VC is in providing g returns to the investors on their investmdritde work exists
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that considers the impact of funding decisions mmepreneurs of different types on how well thetuesm fund does
over time. We believe this would be an interestsxgension of this work and would inform both VCsdan
entrepreneurs about the relative merits of invgstin different kinds of ventures with respect to IRO
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