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Agglomeration and Embeddedness of Belgian Biotech Firms: The Role of
Venture Capital
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Antwerp, BE-2000, Belgium.

P Research Center for Regional Economic Policy, Catholic University of Leuven,
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Abstract. The existing literature on cluster embeddednegelameglects the impact of
finance on the development of firms’ network linkag This is striking in so far that
particularly venture capital is often referred ® ‘amart money’ providing firms not
only with funds but also with network contacts. drder to answer to what extent
venture capital impacts portfolio firms’' territokiand network embeddedness and
whether the geographical location of the ventungitaist has an effect on start-ups’
local anchoring, we apply social network analyS&A] to data on venture capital
flows. The empirical results retrieved deliver ffiessvidences suggesting that investors

exert an influence on the structural network posibf their target firms.

Keywords: Venture Capital, Biotechnology, Networks, Knowledgpillover, Embeddedness
JEL classifications: R10, G24

I ntroduction

In the transition towards a sustainable low carbutustry, particularly the biotech sector
attained a pioneering role and is recently enjoymgh attention by policy makers. Inspired
by successful firm agglomeration such as Silicofieyaand legitimated by previous research
that points out that regional clusters enhance firnovation and performance and that they
function as important drivers of regional economgiowth (Hill & Naroff, 1984; Porter &

Stern, 2001), more and more regions are strivitgy #ie development of innovative clusters.

" Corresponding author. E-mail: katja.bringmann@uaea
1



In this respect, especially the strengthening ofrpsing knowledge-intensive sectors such as

biotechnology and IT is at the forefront.

Commonly, it is anticipated that the agglomeraidriirms leads to a number of advantages
such as reduced transportation costs, a specidhbed force, optimized subcontracting and
knowledge spillovers that increase competitivenasd innovation and do not occur to
isolated firms (Bunker Whittington et al., 2009).

With respect to the creation of dynamic clusterd eggional economic growth, a sufficient
level of small innovative firms is deemed esser(&xenian, 1990; Audretsch, 2001). In the
biotech field, particularly venture capital [VC]rfas an important source of young firm
funding. Due to the riskiness of their businessufficient hard assets, and the often long-
term and capital intensive development processemvative biotech startups are generally
unable to get capitalized by more conventional sesirof money i.e. public securities

markets, bank lending and insurance companies

Despite the mentioned advantages arising from cation, not all regional clusters are
performing equally well. Consequently, it cannotassumed that firm agglomeration leads to
higher firm performance and regional growth pef{Aeadretsch, 1998; Bathelt, 2002, p. 585;
Cooke et al.,, 2005; Martin & Sunley, 2003). Insteapecific cluster endogenous
characteristics such as the strength and develdpafien cluster's networks play a decisive
role for a cluster's successfulness (Giuliani, 201Dense knowledge networks that are
characterized by frequent interactions and valudslewledge spillovers between well-
embedded actors are assumed to stimulate the itiweuvaehavior and by that the global

competitiveness of firms (Giuliani, 2010).

The existing literature in economic geography ous@r embeddedness however largely
neglects the impact of finance on the developmdnfirms’ network linkages. To our
knowledge, there are so far no studies that stifaigtardly measure the impact venture
capitalists exert on their portfolio firm’s territal and network embeddedness. This is
striking in so far that particularly VC is oftenfeered to as ‘smart money’, providing firms
not only with funds but also with network contacGiven this ‘social’ character, we

consequently hypothesize that VC is an importaivediof start-ups’ network embeddedness.
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Thus, we intend to quantitatively assess if thecstiral position of local venture capitalists in
the VC network impacts startups’ embeddedness. @#etently, the geographic spread of
startups’ financing linkages and the impact investxert on the local and global network

and territorial embeddedness of young biotech fisrsibsequently analyzed.

We strongly believe that the article’s findings Bawmportant implications for the
development of regional growth strategies. A sudfit level of finance is crucial for the
stimulation of innovation and entrepreneurship. Be able to design efficient policy
recommendations tackling potential shortfalls rdgay the financing of entrepreneurial
activity in the biotech sector, a detailed overvieiWwC investment patterns is indispensable.
So far, the established literature has however Ima@ioncentrated on assessing the spatial
distribution of venture capital in the US. Studasalyzing the social topography of venture
capital investment are however, with the exceptbisorenson and Stuart's (2001) seminal
work, still rare. Using social network analysisistlarticle indicates that venture capitalists
exert a significant influence on their target firmslational embeddedness within the global
VC network.

The paper is structured as follows: In the subsefgsection, the evolution of agglomeration
theories as well as different theoretical approadre described. An emphasis is placed on
dense networks as drivers of knowledge spilloved, asonsequently, regional economic
growth. Consequently, the ‘social’ character of \&C elaborated on. Section 4 briefly
introduces the applied methodology. Next, usingi&@obletwork Analysis, the network
position of investors and target firms is asses3é@ last section discusses the empirical

results and provides some concluding remarks.

Theoretical concepts

Economic geographers repeatedly stress that thaidocin an industrial cluster increases
firm’s economic and innovative performance (Hill aroff, 1984; Porter & Stern, 2001).
Originally based on Alfred Marshall's theory of texnal economies of scale’, firms
embedded in ‘industrial districts’ are hypothesized be more competitive than their
counterparts outside of clusters. The underlyingcds explaining these performance
differences are the positive externalities or agmgmtion economies emerging from the

spatial concentration of interlinked firms suchkaswledge spillovers, access to a specialized
3



labor market and infrastructure, and a decreasether agency costs like transportation
(Liefner & Schéatzl, 2011). Simply put, agglomerati@conomies, which are external
economies of scale, because they do not only docoine firm but to all firms located in that
area, imply that it becomes more beneficial for pames to locate in areas where other firms
are already located (McCann, 2008; Stuart & Sonen2003).

Despite the ongoing globalization of economic atstiand decreases in telecommunication
and transportation costs that were expected tonisimithe importance of location, the
contrary has happened. Firms are continuing toomggiate and a firm’s location choice
remains an important issue with respect to its aitipeness (see also Audretsch, 1998;
Porter, 2000). Although distance, and as a consegudransportation costs, are less
important in location matters today, geography stimains important through the growing
impact of the spatial dimension of other locati@ctbérs such as labor costs, technical

expertise and, most important, agglomeration effect

Also in sectors that do not rely on immovable igpliut on highly transportable resources
such as scientific expertise, a high degree of foncentration is observed (Audretsch &
Feldman, 1996; Stuart & Sorenson, 2003). A prontiesample of knowledge intensive firm
agglomeration being the high tech valley around %aancisco. With respect to the
agglomerating behavior of knowledge-intensive irides, it becomes obvious that the
rationales behind agglomeration of economic agtilidve changed. Whereas the industrial
district literature mainly emphasizes the cost atlvges arising from firm agglomeration,
more recent approaches like Porter's cluster maael the Regional Innovation Systems
approach [RIS] tend to stress the importance ofwkedge spillovers for innovation and

learning processes (Liefner & Schatzl, 2011).

In essence, Porter’s concept of ‘industrial clugteorter, 1998; 2000) can be regarded as an
advancement of Marshall’s industrial district apguie. Generally, the cluster model reflects
the increasing interest in ‘knowledge’ as produttitactor and basis for competitive
advantage. Globalization, technological advanced mduced transportation costs have
rendered traditional competitive advantages sucltasd minimizations arising from the
proximity to markets and inputs more and more umirtgnt. In the knowledge-based

economy competitive advantages are instead achieyambmbining existing inputs in new
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and innovative ways. Those innovative processeseasingly require the participation of
various actors (e.g. universities, firms, governtakmstitutions). Porter also assumes that
capital is more abundant and easier accessiblelustecs, because investors are well-
acquainted with industry conditions. The availdpiliof capital in turn stimulates
entrepreneurship. In a nutshell, the cluster locaplays an important role in that it brings
together different actors and enables repeatedarttens which in turn facilitate various

information spillovers.

The idea that knowledge spillovers resulting frdre tnteraction of different actors lead to
innovation and by that increase firms’ competitiess is also taken on by the regional
innovation systems approach [RIS] developed byifkdboke (1997; 1998). Similar to the
cluster model of Porter, RIS anticipate the intececbetween different economic and non-
economic actors (e.g. firms, universities, reseateinters, governmental organizations,
financial institutions, consultants, lawyers etdn).that, regional innovation systems can be
described as intersectoral networks. The underlggagoning of the RIS approach being that
regional specific characteristics such as regionstitutions, the regional infrastructure as
well as the financial and educational system ete.adetting innovation. The performance of
RIS is then also dependent on the existence ofid entrepreneurial culture, the availability
of sufficient entrepreneurial financing and the egof innovation and learning processes
within the region. Especially the financial dimemsiplays a crucial role for RIS. It is argued
that only a functioning financial infrastructurencansure the development of innovative
processes in that it boosts entrepreneurial agti@ooke et al., 1997; Liefner & Schétzl,
2011). Given, those regional conditions are fdtll a regional system of innovation is
established which furthers information exchange &mowledge creation and by that
enhances a region’s innovative capacity. By makisgecific regional institutional
characteristics responsible for the innovative cdpaf a region, the RIS approach follows
an institutional economic geography logic.

In case of biotech companies, information spillavend the specialized local labor force pool
constitute the main advantages arising from firnglageration. To be more precise, the
specialized and often tacit biotech knowledge amdferred easier when firms are located in
geographical proximity (Audretsch, 1998). In adufiti the larger local availability of highly-

skilled people facilitates the recruitment procleg®.g. lowering recruiting costs and efforts.
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The larger availability of expert positions withéncluster in turn increases inter-firm labor
mobility which furthers innovation by ‘learning thwgh hiring’ (Bunker Whittington et al.,
2009).

Audretsch (2001) analyzes the development of U$bimology clusters and concludes, in
line with the regional innovation approach, that fiee establishment of successful biotech
clusters regions need to fulfill several precomais. Among those are, most importantly, the
proximity to world class research institutions, teailability of finance including VC, a
distinct entrepreneurial culture and a favorablgulatory environment (p. 14). Traditional
tools used to promote economic development suclowstaxes, reduced labor-costs and
governmental subsidies on the contrary have proless effective in the case of
biotechnology (p. 14).

To conclude, among the underlying factors that liftat¢ dynamic entrepreneurship,

knowledge creation and regional economic growth thee degree of cooperation between
firms, the relational embeddedness of actors withm cluster as well as the existence of
linkages to leading firms located in innovative fuddsewhere (Bathelt et al., 2004). Those
drivers are by no means mutually exclusive. Rattiexy are reinforcing each other. The
following section highlights knowledge spillovercaterating factors in further detail.

Local Networks

The density of cooperation between firms, but alson-economic actors such as
governmental institutions and research institukesléemed decisive for the intensity of
knowledge spillovers and the innovative capacitycloiters. For Porter, clusters consist of
“interconnected companies and institutions”. Ithas not the mere co-location of firms that
lead to knowledge spillovers and other advantaggiser the existence of local networks with
a high intensity of cooperation is important foe tsuccess of clusters (Giuliani, 2010).
Networks are broadly defined as “an integrated @utdinated set of ongoing economic and
non-economic relations embedded within, among arslide of business firms” (in Giuliani,
2010, p. 264).

Dense knowledge networks that are characterizedhityial trust and repeated face-to-face

contacts offer more possibilities for tacit knowdedspillovers which increases the innovative
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capacity of firms. Hotz-Hart (2000) states thatwation is an interactive learning process
that requires knowledge exchange, interaction ammperation among various actors” (p.
433). Cooperation is therefore particularly impotta innovative sectors in that it facilitates
new product development. The intensity of intemficooperation is again alleviated by the
spatial and sectoral proximity existing in clustdigat make unplanned and frequent

interactions possible (Boschma, 2005).

Networ k Embeddedness

Firms that maintain a large number of strong coajper linkages are said to be relational
well-embedded within the cluster. From a policygperctive, firms’ network embeddedness is
not only desirable due to its positive effect omkiedge creation, but also because it reduces
the willingness of firms to relocate. Embeddingaimew location requires in turn additional
time, costs and efforts to create the mutual tnedienable for knowledge spillovers. Deeply
embedded firms are therefore less likely to rel®aaten if from a cost perspective other
locations appear more beneficial (Boschma & FrenR&7; Knoben & Oerlemans, 2008).
Though, geographical proximity which is crucial fbe transfer of tacit knowledge can partly
be offset by organizational proximity, by relocatinfirms risk the loss of their well-
established local linkages (ibid.). Thus, from digyo perspective, well-established local
knowledge networks with deeply embedded firms areisaged as they are supposed to
accelerate positive spillovers and to decreaselikieéihood of firms to move to another

region.

Despite obvious advantages of deep network embeddsdsuch as frequent knowledge
spillovers, Cooke et al. (2005), examining relaslorembeddedness, put forward that
overembeddedness in local networks has an advdtgerice on innovative activity (Bathelt

et al., 2004; Uzzi, 1997; 1996; Porter, 2000). Toach relational proximity may lead to a
repetition of the same processes and subsequerthsaa barrier to learning and innovation.
Such ‘lock-in’ is often occurring when the netwasktoo restricted both by social contacts
and geographic scope. In other words, less locghlnaore external contacts positively impact

firm’s innovative output and turnover.



External Linkages

Besides relying on local networks, successful dynacfusters are dependent on external
international linkages. Clusters that are charasdrby both a multitude of local linkages
and a large openness towards external marketdtaresthiowing a higher innovative capacity
and are in general more competitive than loosehneoted inward-looking clusters (Bathelt
et al., 2004; Bathelt, 2002; Larsson & Malmberg99p Bathelt et al. (2004) have coined the
terms ‘local buzz’ and ‘global pipelines’ in thisespect. Local buzz describes the
agglomeration of firms that facilitates fortuitofase-to-face contacts and by that knowledge
spillovers at the local level. On the contrary, lglb pipelines are consciously established
linkages with innovative hot spots elsewhere. Thgiebal contacts, the authors argue, are
important in that they feed local clusters with nlemowledge generated in innovative hubs
elsewhere. By inducting ‘new knowledge’, globalglipes guard to some extent against lock-
in and too rigid, innovation hampering networks.lyOlny combining local knowledge with
external inputs, a cluster can remain competitivehie long run. Although the pipeline is
often solely established between two firms, a l@ra a foreign one, the gained knowledge
will get dispersed through the local buzz and evalhy, depending on their absorptive
capacity, all cluster participants will be ablebenefit from it (ibid.).

A dominance of international linkages neverthekesils the danger that a cluster becomes
too internationally oriented and that it loses lie€al grip, potentially resulting in the
relocation of firms and eventually in the diminisgjiof the cluster. Chances for this scenario
are, though existing, relatively small. Due to thigh costs and efforts related to the
establishment and maintenance of global pipeliBaghelt et al. (2004) hypothesize that a
firm is only able to maintain a limited amount gfdbal pipelines’

Summing up, applying the insights obtained from ttieoretical discourse to the analysis of
industrial cluster, it is explicit that attentiorust be paid not only to the identification of firm
agglomerations, but also to the analysis of undeglyfactors that facilitate knowledge
spillovers and in that are important determinaritsuzcessful regional innovation systems.
Both the RIS approach and Porter’s cluster modghlight the importance of a sufficient
availability of VC for the development of entrepeamship and consequently innovative

processes. Less attention is however paid to thg@admVC exerts on the establishment of



dense networks and firms’ relational embeddedné&kss, in order to fill the prevailing

literature gap, in this paper we particularly cartcate on the latter.

Impact of Venture Capital on Knowledge Spillover and Embeddedness

In economic literature, it is widely accepted thahture capital [VC] eases the creation of
startups and therefore forms an important catdtysthe dynamic growth of clusters (Florida
& Kenney, 1988; Martin et al., 2002). VC can beaetpd as a special form or subset of
private equity. Commonly, VC funds are employedbtwk embryonic high tech firms by
offering various services in return for equity sskTheir activities range from management
support, personal and professional relations (nedsydo, most importantly, the provision of
monetary funds (Collewaert et al., 2010; Gupta &iSaza, 1992; Zider, 1998). Due to the
riskiness of their business, insufficient hard &ssand an unforeseeable rate of return,
innovative startups are generally unable to gettaiaped by more conventional sources of

money i.e. public securities markets, bank lend@ind insurance companies (Zider, 1998).

Besides providing incumbent innovative firms witlnéls, venture capitalists, reverting to
their vast sectoral knowledge and personal contaces frequently facilitating the entry of
startups into existing industry networks (Zook, 2DEspecially in the early growth phase of
a startup, close personal contact to the ventupéatiat is of particular importance. During
this phase, the young firm makes its first expexdsnin the market environment and
subsequently strategy adaptations are often madkh. Mspect to the reassessment of the
business strategy and the provision of valuablenkess contacts, the abundant expertise of

the venture capitalist is usually crucial (Deviggal., 2011).

Zook (2002) introduces the term ‘smart money’ (@mtrast to ‘dumb money’) in this context.

‘Smart money’ specifies the much valued combinatdrthe provision of money and the

possession of comprehensive industry expertisextended network of potential clients, and
the competency to ‘open the doors’ at leading firklivgth respect to the generation of these
beneficial synergies, it is argued that the distanetween the VC fund and the portfolio firm
plays a crucial role (Florida & Kenney, 1988). M@mecisely, it is assumed that tapping non-
monetary resources is eased by the co-locationveiiors and investees (Mason & Harrison,
1995; Powell et al., 2002; Sunley et al., 2005)okasserts that: “Getting the most from a

venture capitalist or ‘smart money’ [...] is constrad by geography [...] Firms located near
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sources of VC have better access to the fundingyanks, and advice of venture capitalists”
(Zook, 2002, pp. 163).

Resulting from the importance of spatial proxinfity the occurrence of knowledge spillovers
including the easier and cheaper transfer of tamivledge, several scholars emphasized that
VC activity tends to conglomerate geographicallyaifew areas (Christensen, 2007; Florida
& Kenney, 1988; Mason & Harrison, 2002; Powell &f 2002; Zook, 2002). Noteworthy,
this observation is in sharp contrast to the widalgepted neoclassical assumption of the free
flow of capital. Furthermore, it stresses that ewgthh the ongoing globalization of financial
services and continuing advances in telecommunoicaéchnology geography still matters to
VC.

Not only are close contacts between venture cagigand their target firms beneficial for the
latter, but, the literature points out that alsasketies between investors offer possibilities for
knowledge spillovers, which is hypothesized to @éases their expertise (Sorenson & Stuart,
2001). There are several ways how venture capgaégchange knowledge e.g. through
industry associations, conferences and other ngsetim this paper, we will especially

concentrate on syndicated deals as events torlirdstors.

One way for knowledge exchange to happen in syteticdC deals is during board meetings.
In exchange for their investment, VC funds are camiy receiving equity stakes in return
e.g. in the form of board membership. At board ingst both entrepreneurs and investment
partners regularly gather, which offers vast oppaties for information exchange and
knowledge spillover between all participants. Alsam a startup perspective it is desirable to
be supported by investors with an advantageousanktposition as this generally provides

the young firm with valuable information and netwaontacts (Bygrave, 1987).

It is anticipated that the more ties a venture tadipt maintains towards portfolio firms and
other VC funds, as in the case of syndicated imvests, the more central or embedded his
position within the network becomes and, consedyetiite more opportunities he has for the
exchange of tacit knowledge and thus, the moreienfiial his position gets (Abell & Nisar,
2007). Based on the assumption that portfolio fiaresable to gain access to and benefit from

an investor's local network, we contemplate that Vf@estors facilitate and influence
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startups’ network embeddedness. More precisely, hygothesize that the lead venture
capitalist’s structural position within the globaC network i.e. the degree of local and global
embeddedness, impacts the geographic spread &blfofirms’ linkages. In that, we assume
that especially those startups that are funded loga venture capitalist that sustains many
global linkages show a higher degree of internafi@onnectivity in form of a larger number
of international co-investors compared to thoseditthat are supported by a predominantly

locally embedded fund.

Methodology and Data

In order to get an indication of the degree of laamad global relational embeddedness of
Belgian biotech actors and the role played by uwentapitalists in the process, this part is
intended to quantitatively analyze firms’ and inwees’ structural position in a network based
on financing linkages. Such analysis also providesiled information as to the social
structure of the Belgian biotech VC network. It @als whether the network is highly
centralized or decentralized and whether theradanse local clusters of biotech VC activity

existing.

To determine and assess the ties of and betweegiaBddased startups and their VC
investors, we use Social Network Analysis [SNA]. M@asure relations between different
actors and their embeddedness in a network, SNAnmamonly employed in a wide range of
fields including sociology, economics, geographyl dnsiness studies. So far, however only

few studies exist that apply network analyses todé@ (see Bygrave, 1987).

We perform a social network analysis for inward antivard VC investment in Belgium. For
this purpose, we collected data with respect tonatbrd and outward VC flows in Belgium
between 2004 and 2012. In addition, all syndicapariners of deals involving Belgian-based
investors are identified. Consequently, UCINET ised to calculate different network

characteristics (Borgatti et al., 2002).

Biotech startups that received VC are identifiedrimans of the Zephyr database provided by
the Bureau van Dijk. The database includes infalonabn investees and investors details
(name, address, sector), deal values and sortnahding. Thanks to the broad sector

classification option included in Zephyr, it wasspible to filter all VC investments that have
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taken place in the ‘biotech, life sciences and pilzareutical sector’ and that involved at least
one Belgian investor or startup. To have a reltiv®emplete and up to date dataset, the
period 2004 till 2012 is chosen for analysis. Besidbvious practical matters, this time span

enables us to assess pre- and post-financial pesisrmance of the VC markets.

For measuring network linkages between investbesdataset is restricted to those actors that
invested at least twice in cooperation with a Batgnvestor. Funds that obviously belong to
the same investment company are merged. In addfbosimplicity reasons, no details as to
the number of investment rounds per portfolio fiam investor participated in are included.
Instead, it is only determined whether an invesims been investing in a specific startup or

not.

Financing of Biotechnological Innovation: Evidences from Belgium

Before analyzing the impact VC funds exert on gfast relational embeddedness in further
detail, the following section introduces some kigyifes with respect to the Belgian biotech
sector and VC investment in the latter. For reasdrcomparison, Belgium’s performance in
the VC market is benchmarked to that of the EUSMiitzerland and the US. Those countries
are chosen as they possess VC markets of a segmifgize or belong to the main trading
partners of Belgium. Up front, it has to be saidttthe relatively imprecise definition of

‘biotechnology’ by the OECD as well as the lackaotpecific industry classification code

causes industry statistics concerning biotechnotogiiffer largely.

During the last years, the biotechnology sectordesed more and more attention by policy
makers across the EU. Biotechnology is regardedrss of the key technologies that
potentially enable the transition to a more susial®m low carbon economy in the future. By
improving the exploitation of natural resources amaking many industrial processes more
resource-efficient, the biotech industry importartbntributes towards the restructuring of

production processes and industrial change (EU Gegiom, 2013).

Taking into account its interdisciplinary naturiee tOrganization for Economic Co-operation
and Development [OECD] offers a relatively broadfid@gon of biotechnology: “The
application of science and technology to living amigms, as well as parts, products and

models thereof, to alter living or non-living magds for the production of knowledge, goods
12



and services” (OECD, 2013). In other words, thel gdabiotechnology is to increase the
efficiency of or, respectively, develop new (cheahiccompounds used in a number of
industrial and non-industrial fields (Rosiello & €@nigo, 2008). Although, strictly defined,
biotechnology is only one part of the broad fielfl ‘liife sciences’, we use the terms

‘biotechnology’, ‘biotech’ and ‘life sciences’ indtry interchangeably in this part.

Biotech startups are in most cases emerging aeatadpin-offs. Only few firms are spin-
outs of leading companies in the sector. In thertmegg, academic spin-offs generally rely on
financing from university or governmental seed tagunds and business angels, spin-outs in
contrast often remain financially dependent of paeent company. At later stages, when the
business idea gets more mature, higher amountapatat are required and startups regularly

seek out for VC investment.

Due to the necessity of long-standing clinical I$isbiotech startups are characterized by
longer development phases than startups in oth@wlkalge-intensive sectors. After having
secured seed capital at first in order to growhiertand to finance expensive clinical trials, it
becomes important, particularly for pharmaceutlwatech startups, to look for subsequent
rounds of financing. Due to the extent and costschfical studies, firms require
disproportionally more capital in this stage thanh& early business formation and research
phase. In general, single university and governmamis in Belgium are too small to carry
such expenses (Verbeke, 2011; Vlaams Infocentrah lan tuinbow, 2012). Going public in
order to gain money is also often no possibilityhat pre-clinical stage as the new product is
still in its infancy and not yet fully tested angpaoved and therefore regarded as highly risky.
In general, VC is the only available private souofecapital for aspiring firms in the life

sciences sector to cover the high costs arisitigeatesting stage.

In Belgium the biotech sector is still relativelgung compared to e.g. the US, few firms have
therefore reached the expensive trial stages sdifawever, given the rapid development in
the sector, it is expected that in the coming ysaxsral firms will start testing their products
and require additional financing. Given the releliyv small size of the VC industry in
Belgium and Europe in general, this will inevitalidad to a bottleneck in the biotech sector.
To secure financing, Belgian biotech startups mightforced to look for funds abroad too
(Vandenbussche, 2011).
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Between 2004 and 2012, 17 VC deals were closed litBelgian-based biotech portfolio
firms of which the majority was arranged with comigs located in Flanders. Thus, the VC
market in Belgium is still small with respect ts tbtal size. However, compared to the EU-
15, Switzerland and the US, in proportion to itereamy, the Belgian VC market is in the
mid-range. Considering VC investment as percentddeDP, Belgium scores 4th and ranks
higher than most of the benchmark economies. Hokyavieen looking at deal numbers, it
turns out that Belgium is lagging behind other B@an countries, including the population-
wise similar states Denmark and Sweden. Questi@aswhether the small number of VC
deals is ascribed to an insufficient availabilityy local VC or rather to a low degree of
regional entrepreneurial activity are thereforegased to be analyzed in more depth in the
future. Given that by virtue of their relativelystected capitalization the majority of Belgian
funds is focusing on financing biotech startupstheir seed and early growth phases,
prospectively, it also has to be figured out ifrthpossibly exists a misdistribution of funding
regarding certain stages in the life-cycle of sgast A regional liquidity gap might e.qg.

potentially be present with respect to medium aterIstage funding.

In line with the existing literature stressing ti@ographical-wise relatively ‘sticky’ character
of VC (Zook, 2002; Harrisson et al., 2003), it wadeed observed that inward VC investment
in Belgium mainly originated from neighboring codes, particularly France and the
Netherlands. Though geographically proximate, amyg investor from Germany and none
from Denmark participated in VC deals with BelgiBotech startups in the investigated
period. In opposition to that, Belgian venture talsts preferred deals with, in comparison,

relatively distant US firms.

On average, each VC deal that was concluded wiblgian biotech startup consisted of 5.5
investors. Of them about 3.6 investors were of Belgorigin compared to 1.9 foreign
investors. The large number of local investors gl and the fact that there was no deal
without at least one Belgian investor show thati¥Gtill highly localized. To attract foreign

investment a functioning local VC market seemsspensable.

Though US and UK based VC funds’ interest in thigiaa biotech market has been limited,

three Belgian-based investors became partners werale syndicated investment deals
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concluded with biotech startups in both countrigetween 2004 and 2012, 16 deals have
been closed with American biotech startups and itd WK-based firms. Thereby, startups

located in those two countries form the preferm@ifjn investment targets of Belgian-based
VC funds searching for opportunities in the biotéeld. Far behind are the Scandinavian and
Southern European countries that did not attrastynizelgian investors. In the case of the
Southern European countries the little interestirofestors is mainly ascribed to an

underdeveloped biotech sector providing few investihhopportunities. With respect to the
Scandinavian countries the results are howevekirggti Though relatively proximately

located and possessing a vivid biotech sector,i@lmvestors are less inclined to invest in
the latter. This suggests that besides spatiahritist also other factors like the size of the

target economy play a role in predicting VC flows.

Contrary to the general downwards trend in VC itwests in many of the benchmark
economies from 2008 on, Belgium noted a peak indé@ls in 2009. However, besides an
exceptional increase in deals in 2006 and 2009ntimeber of VC deals arranged by Belgian

startups remained more or less at the same low deee the investigated period.

Consequently, we assess the relational ties oktove that either invested in Belgian biotech
startups or were of Belgian-origin and funded kabtérms elsewhere. Such analysis gives an
indication as to the spread of venture capitalilgtsal and international financial contacts. It
is hypothesized that those portfolio firms that su@ported by local venture capitalists that
maintain a large number of international linkages@ossessing a more central position in the
global VC network than their counterparts fundedldgal investors with few internal and

external contacts.

Results

It appears that all Belgian biotech startups awsdty connected with each other through
mainly their Belgian investors. Assessing the retet between Belgian biotech startups and
their local as well as foreign investors, it becena@parent that particularly the university
linked funds of KU Leuven and the University of @hethe Flemish Innovation Fund

(Vlaams Innovatiefund), KBC, Life Science Resedpahntners and GIMV are investing in not
only one but several Belgian biotech startups. Bt they function as important bridges

between firms.
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In order to measure the relational embeddedness/estors in the Belgian biotech network
more precisely, the degree of centrality of eadbratas been calculated. Generally speaking,
degree of centrality can be understood as the cbetheess of actors within the network. The
more ties a venture capitalist is maintaining teeotpartners through, in our case, syndicated
investment deals, the more central he appearsemd#twork and the higher his ‘degree’.
Furthermore, it is anticipated that the more céranaego is positioned within a network, the
more information he is able to obtain and, subsetlyiethe more influential his position
becomes (Hanneman & Riddle, 2011).

Figure 1 visually depicts all ties between Belgiéd investors and their syndication partners.
In Table 1, the centrality of VC funds has beercaialted by means of Freeman’s Degree
Centrality measure. Results are restricted to dealshich Belgian investors participated.

Thus, they have to be interpreted carefully witbpect to the total degree of foreign funds

which is likely to be underestimated.

Only few Belgian-based VC funds (with the exceptioh GIMV and KBC) are both

internationally and locally well-embedded. Amongldsan investors, GIMV is the most

central player, maintaining ties with 170 investasich equates to 11.8% of all linkages.
GIMV is largely injecting money into foreign biotedirms with a preference for US targets.
Those investments are generally taking place impewiion with a substantial number of
other local and foreign investors. GIMV is followdry Quest and KBC which invested
together with 49 and, respectively, 46 differentioreal and international VC funds in the
period 2004-2012. The majority of Belgian investsts far however still focuses on local
investments, mainly in syndication with other lopaktners. Given their lower capitalization
compared to GIMV, they were also involved in fevdmals. This consequently leads to a

lower number of ties which is expressed by a smdigree.

Due to their predominantly local focus, most of tBelgian funds are nevertheless not
strongly connected to the global VC network thaeeged around GIMV and Quest. In that,
they partly appear secluded from the ‘global’ V@ymhg field. Visually, this is indicated in

Figure 1 by an agglomeration of Belgian VC fundgha upper left corner of the network.
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These funds appear well-connected among each diledjstant from the more international

‘center’ of the network.

It is strikingly that US investors (Alta, Merlin dri-orward Ventures) sustain more investment
linkages within the ‘Belgian biotech cluster’ thamost Belgian investors. Besides US
investors, also British, Danish and Dutch fundsrsée obtain relatively central position in
the network. Ties between US, British and Danistdfuon the one side and Belgian investors

on the other are mostly established via deals @wefunon-Belgian-based portfolio firms.

Venture capitalists’ network embeddedness is alsseiwed to affect startups’ structural
position in the network. Portfolio firms that wesapported by a central player e.g. GIMV,

sustained a more central position within the ‘Bafgbiotech network’.

On a more aggregate level, the results of SNA sigtjat, from a financial perspective
restricted to VC, there are broadly two biotechstdus or networks co-existing in Belgium.
One consisting of firms that posses both local artdrnational linkages and the other
entailing those firms that are largely locally emited and only dispose, if at all, a small
number of ‘global investment pipelines’. Thoughgyhare overlapping and neither is
detached from the other. Ties between the two groexist in form of investors that

participated in deals with firms from both groups.

Summing up, by means of SNA we show that all Beldieotech startups are interconnected
via their Belgian investors. In addition, we rewezhthat those target firms that are supported
by primarily locally embedded VC funds possess s& leentered position in the Belgian
biotech cluster and a lower number of ties tharnr tbeunterparts that are funded by both
locally and globally well-embedded investors. Thigling suggests that investors are indeed
to some degree able to affect portfolio firms’ echtbedness. Nevertheless, it is not precluded
that besides investors’ ties, other factors sucthasage and size of a portfolio firm play a
significant role too (Fritsch & Schilder, 2008). 8 more mature a startup, the more likely it is
to have received several investment injections @lsag financing from funds located further

away. Consequently, the more globally embeddedlliappear.
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One of the shortcomings of our analysis is thatyéasons of simplicity, we did not introduce
any time-related variable. For future researchrafusion is however strongly advised. Only
in this way, it is possible to assess whether ordwavestment is predating inward VC flows
or vice versa. In other words, a time variablegsded in order to investigate whether Belgian
investors that frequently infuse capital in tarfijghs abroad are actuating foreign investment

in Belgian startups.

18



Figure 1. Network of Belgian VC Funds and their SyndicatiartRers (2004-2012)
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Table 1. Freeman’s Degree Centrality for Belgian VC Fundwéek (Top 20)

VC Fund Degree NrmDegree Share
GIMV (BE) 170.000 11.789 0.047
Alta (US) 93.000 6.449 0.025
NIF (JP, US) 64.000 4.438 0.018
Merlin (US, GB) 59.000 4.092 0.016
HBM (CH, KY) 57.000 3.953 0.016
Novartis (CH) 55.000 3.814 0.015
Forward Ventures (US) 54.000 3.745 0.015
11 (GB) 50.000 3.467 0.014
Quest (BE) 49.000 3.398 0.013
KBC (BE) 46.000 3.190 0.013
Merifin (BE) 44.000 3.051 0.012
Gestion Genechem Inc. (CA) 44.000 3.051 0.012
Carnegie (LU, DK) 40.000 2.774 0.011
Oxford Bioscience Partners (US) 40.000 2.774 0.011
SR One (GB, US) 38.000 2.635 0.010
Johnson & Johnson (US) 37.000 2.566 0.010
Sofinnova (FR) 37.000 2.566 0.010
Life Sciences Partners BV (NL) 36.000 2.497 0.010
Gilde (NL) 35.000 2.427 0.010
Nowo (DK) 34.000 2.358 0.009
Degree NrmDegree Share
Mean 17.633 1.223 0.005
Std Dev 16.545 1.147 0.005
Sum 3.650.000 253.121 1.000
Variance 273.740 1.316 0.000
SSQ 121.024.000 582.024 0.009
MCSSQ 56.664.098 272.507 0.004
Euc Norm 347.885 24.125 0.095
Minimum 2.000 0.139 0.001
Maximum 170.000 11.789 0.047
N of Obs 207.000 207.000 207.000
Network Centrality 10.67%

Discussion and Conclusion

From a theoretical perspective, especially the &wdi Innovation System approach
emphasizes the importance of a functioning findnicirastructure for the emergence of
regional entrepreneurship and the growth of rediahasters. In the case of innovative
biotech startups, VC constitutes an important sowt funding, because bank lending is

mostly unattainable for these firms due to a ladkhard assets. Due to its ‘social’
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characteristics, we hypothesized that VC is noty amportant for the development of
entrepreneurship, but that it also exerts an impacstartups’ relational embeddedness. The
empirical results presented in this paper deliust €vidences that point to a confirmation of

the latter.

A first indication of the impact of investors orethtarget firms’ financial network position

was provided in the empirical part. The resultsieged from SNA point out that those firms
that were funded by internationally well embeddedal investors maintained more ties
towards foreign VC funds than those supported lpallanvestors with a less centered
position in the global VC network. Consequentlygé firms funded by internationally well

embedded local investors appeared more centraleiextended Belgian biotech network. In
that, the spread of local VC funds’ financing ligka indeed seems to influence their

portfolio firms’ embeddedness.

Furthermore, our theoretical analysis indicates thasufficient level of entrepreneurial
financing is regarded as crucial driver for thenstiation of innovation and entrepreneurship.
Several authors highlight that without a functignnegional financial system, firm foundation
is seriously hampered. Nevertheless, what stilldeesome clarification is the question
whether it is necessary for each region to posaegbrant local VC cluster to boost local
entrepreneurship or if a small number of local \W@ds that attract international syndication
partners is sufficient for the development of regioentrepreneurial activity. In this respect,
despite the assumption that capital flows freely, @mpirical results show that all Belgian
startups were funded by at least one local VC itmveJ his hints at the importance of local
investors to attract co-investors that are locdtether apart (see also Fritsch & Schilder,
2012). Thus, local investors’ role in securing Vhding should not be underestimated.
However, to thoroughly explore this question, fartmesearch is advised that measure the
effect local investors exert on portfolio firmshéncial relations and economic performance
more accurately. Among others, it has to be figusatiwhether Belgian venture capitalists

that frequently invest abroad are actuating forémyestors to support Belgian target firms.

21



References

Audretsch, D. (2001). The Role of Small Firms in BiStechnology ClustersSmall Business
Economics, 17, 3-15.

Audretsch, D. B. (1998). Agglomeration and the tmwa of innovative activity.Oxford
review of economic policy, 14(2), 18-29.

Audretsch, D. B., & Feldman, M. P. (1996). R&D %pikers and the Geography of
Innovation and Productioifhe American Economic Review, 86(3), 630—640.

Bathelt, H., Malmberg, A., & Maskell, P. (2004).uSters and knowledge: local buzz, global
pipelines and the process of knowledge creafwogress in Human geography, 28(1), 31—
56.

Bathelt, H. (2002). The re-emergence of a mediaistig cluster in LeipzigEuropean
Planning Sudies, 10(5), 583-611.

Borgatti, S.P., Everett, M.G., & Freeman, L.C. (2D0Ucinet for Windows: Software for
Social Network Analysis. Harvard, USA: Analytic Temlogies.

Boschma, R. (2005). Proximity and Innovation: AtiCal AssessmentRegional Studies,
39(1), 61-74.

Boschma, R., & Frenken, K. (2007). Introduction:phipations of Evolutionary Economic
Geography. In K. Frenken (EdApplied Evolutionary Economics and Economic Geography
(pp. 1-26). Cheltenham, United Kingdom: Edward Elga

Bunker Whittington, K., Owen-Smith, J., & Powell,.\2009). Networks, Propinquity, and
Innovation in Knowledge-intensive Industriéglministrative Science Quarterly, 54, 90-122.

Bygrave, W. (1987). Syndicated Investments by VentCapital Firms: A Networking
PerspectiveJournal of Business Venturing, 2, pp. 139-154.

Christensen, J.L. (2007). The Development of Gquucal Specialization of Venture
Capital.European Planning Studies, 15 (6), 817-833.

Collewaert, V., Manigart, S., & Aernoudt, R. (2018ssessment of Government Funding of
Business Angel Networks in FlandelRegional Sudies, 44 (1), 119-130.

Cooke, P., Clifton, N., & Oleaga, M. (2005). Soci@hpital, Firm Embeddedness and
Regional DevelopmenRegional Sudies, 39 (8), 1065-1077.

Cooke, P., Gomez Uranga, M., & Etxebarria, G. (39%egional Innovation Systems:
Institutional and Organizational DimensioResearch Policy, 26, 475-491.

22



Devigne, D., Vanacker, T., Manigart, S., & Paelemar{2011). The role of domestic and
cross-border venture capital investors in the gnowft portfolio companiesSmall Business
Economics.

EU Commission (2013). Information and communicatitethnologies: Key Enabling
Technologies. Retrieved March 7, 2013, from
http://ec.europa.eu/enterprise/sectors/ict/key reldgies/

Florida, R., & Kenney, M. (1988). Venture Capitdlligh Technology and Regional
DevelopmentRegional Sudies, 22(1), 33-48.

Fritsch, M., & Schilder, D. (2008). Does Venturep@ial Investment Really Require Spatial
proximity? An Empirical InvestigatiorEnvironment and Planning, 40(21), 14-31.

Fritsch, M., & Schilder, D. (2012). The RegionalpBly of Venture Capital: Can Syndication
Overcome Bottleneckg=zconomic Geography, 88(1), 59-76.

Giuliani, E. (2010). Clusters, networks and ecorondievelopment: an evolutionary
economics approach. In R. Boschma & R. Martin (Edghe Handbook of Evolutionary
Economic Geography (pp. 261-279). Cheltenham, United Kingdom: Edwialghr.

Gupta, A., & Sapienza, H. (1992). Determinants afnwire Capital Firm’s Preferences
regarding the Industry Diversity and Geographic gec@f Their InvestmentJournal of
Business Venturing, 7, 347-362.

Hanneman, R.A., & Riddle, M. (2011). Concepts anebBures for Basic Network Analysis.
In J. Scott & P.J. Carrington (EdsThe SAGE Handbook of Social Network Analysis (pp.
340-369). London, United Kingdom: SAGE.

Harrison, R., Mason, C. M. and Robson, P. (200&teBninants of long-distance investing
by business angelBrontiers of Entrepreneurship Research, 23, pp. 116 — 129.

Hill, J., & Naroff, J. (1984). The Effect of Locati on the Performance of High Technology
Firms.Financial Management, 13(1), 27-36.

Hotz-Hart, B. (2010). Innovation Networks, Regiorméd Globalization. In G. Clark, M.
Feldmann & M. Gertler (Eds.The Oxford Handbook of Economic Geography (pp. 432-450).
Oxford, United Kingdom: Oxford University Press.

Knoben, J., & Oerlemans, L. A. G. (2008). Ties thpatially bind? A relational account of
the causes of spatial firm mobilitigegional Sudies, 42(3), 385-400.

Larsson, S., & Malmberg, A. (1999). Innovationsmgetitiveness and local embeddedness: a
study of machinery producers in Swedé&eografiska Annaler: Series B, Human Geography,
81(1), 1-18.

Liefner, 1., & Schatzl, L. (2011)Theorien der Wirtschaftsgeographie (10th ed). Paderborn,
Germany: Schoéningh.

23



Martin, R., & Sunley, P. (2003). Deconstructing §tkrs: Chaotic Concept or Policy Panacea.
Journal of Economic Geography, 3, 5-35.

Martin, R., Sunley, P.,& Turner, D. (2002). Takimgks in regions: The geographical
anatomy of Europe's emergent venture capital madketnal of Economic Geography, 2,
121-150.

Mason, C., & Harrison, R. (1995). Closing the regibequity gap: the role of informal
venture capitalSmall Business Economics, 7, 153-172.

Mason, M., & Harrison, R. (2002). The Geographyehture Capital Investment in the UK.
Transactions of the Institute of British Geographers, New Series, 27 (4), 427-451.

McCann, P. (2008): Agglomeration economics. In @rl&son (Ed.)Handbook of Research
on Cluster Theory (pp. 23-38). Cheltenham, United Kingdom: Edwalgar.

OECD (2013). Biotechnology. Retrieved January 22, 013 from
http://www.oecd.org/sti/biotechnologypolicies/sséittaldefinitionofbiotechnology.htm

Porter, M. (1998). Clusters and the New EconomitsCompetition. Harvard Business
Review.

Porter, M. (2000). Location, Competition, and Eammo Development: Local Clusters in a
Global EconomyEconomic Development Quarterly, 14, 15-33

Porter, M. E., & Stern, S. (2001). Innovation: lboca matters.MIT Soan Management
Review, 42(4), 27-36.

Powell, W., Koput, K., Bowie, J., & Smith-Doerr, (2002). The Spatial Clustering of
Science and Capital: Accounting for Biotech FirmaWee Capital Relationship&egional
Sudies, 36 (3), 291-305.

Rosiello, A., & Orsenigo, L. (2008). A Critical Aesssment of Regional Innovation Policy in
Pharmaceutical Biotechnologiyuropean Planning Studies, 16(3), 338-357.

Saxenian, A. L. (1990). Regional Networks and ThesuwRgence of Silicon Valley.
Californian Management Review, 33 (1), 89-112.

Sorenson, O,, & Stuart, T. (2011). Syndication Neks and the Spatial Distribution of
Venture Capital Investment&merican Journal of Sociology, 106 (6), 1546-1588.

Stuart, T., & Sorenson, O. (2003). The Geographppgortunity: Spatial heterogeneity in
founding rates and the performance of biotechnofogys. Research Policy, 32, 229-253.

Sunley, P., Klagge, B., Berndt, C., & Martin, RO(®). Venture capital programmes in the
UK and Germany: In what sense regional policiRefional Sudies, 39, 255-273.

Uzzi, B. (1996). The Sources and Consequences obeHdedness for the Economic
Performance of Organizations: The network efféeherican Sociological Review, 61 (4),
674-698.

24



Uzzi, B. (1997). Social structure and competitionimterfirm networks: The paradox of
embeddednessdministrative science quarterly, 35—-67.

Vandenbussche, B. (2011). ‘Biotech verkoopt zijmrke te goedkoop’. De Standaard -
Research & Development, September 2011.

Verbeke, B. (2011, May). Marktgrootte, managemeninmovatieve technologie bepalen de
slaagkanserMedia Planet, 2, p. 14.

Vlaams Infocentrum land- en tuinbouw (2012, Novemt®@). Wall Street toont interesse in
Belgische biotechnologie. Retrieved March 9, 2013, from
http://www.vilt.be/Wall_Street_toont_interesse_irel@dsche_biotechnologie

Zider, B. (1998). How Venture Capital Worksarvard Business Review

Zook, M. (2002). Grounded Capital: Venture Finagcand the Geography of the Internet
Industry 1994-200QJournal of Economic Geography, 2, 151-177.

Zook, M. (2004). The Knowledge Brokers: Venture (Gasts, Tacit Knowledge and

Regional Developmentnternational Journal of Urban and Regional Research, 28 (3), 621-
641.

25



