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1. Introduction

With the progressive development of the knowledgseld economy, a growing attention is being
devoted to the phenomenon of spinning-off new Higbhhnology Based Firms (HTBFs) from
academia to industry, through the creation of acaciepin-off companies (which in the following
part of this project will be also named ‘spin-offs’

The generation of new ventures from universities lisng established phenomenon (Mustar 1995).
However, the number of spin-off firms has increasigdificantly in recent years (Roberts 1991;
Gartner and Shane 1995; Saxenian 1994; Mustar, 04I6).

Universities differ significantly in the supportguided to spin-off processes as well as in the
number of spin-off ventures created (Di Gregorid &hane 2003) and in their growth processes
(Clarysse et al. 2005). At present, there is Igtledence about the determinants of growth prosesse
of academic spin-offs. This gap in the literatuae be ascribed to the fact that only recently have
scholars become aware of the heterogeneity in@shgrowth processes. Since then, several
attempts (Autio and Yli-Renko 1998; Mustar 1997;,V8QO000; Delapierre et al. 1998; Mustar
1995; Heirman and Clarysse 2004b) have been maatel@n to explain how spin-offs differ in their
early growth, with a specific focus on the deteramits of firms’ success. However, there is still a
gap in the literature with regard to the identifioa of the critical variables determining the
diversity in growth processes of spin-off firmsdahe Italian context is not an exception. In fact,
Italy, although the first spin-off firms appearedthe early-1970s, only recently this phenomenon
has started to be supported concretely by botheusities and other institutions, through the
progressive creation of Technology Transfer OffiCEBOS), as well as through the definition of
specific policy measures.

This paper aims at closing this gap by identifyiing critical variables determining growth
processes of academic spin-offs in the Italian@dnMore specifically, by building on previous
research which argues that founding conditionsheas@ a long-term effect on firm growth and
performance (Boeker 1989), this study investigttesstarting resources, as well as the market
strategy and the institutional links with the paroblic Research Organisations (PROs), which are
related to growth. With regard to growth measutfes annual average growth in employment,
revenues and total assets of Italian academicapicompanies are considered.

The remainder of the paper is organized as foll@estion Zets the theoretical framework and
introduces the research questiSection 3escribes in detail our conceptual model for sgin-
growth, by formulating specific research hypotheSestion 4ntroduces the control variables
included in the modeEection Sdescribes the research meth®dction &iscusses the results of
our multivariate analysisSection 7includes a discussion of the limitations of thégoer and the
directions for future research.

! Research on spin-offs has been conducted under fabeis. We refer to the method section for an ieer. To overcome
confusion we adopt the term ‘academic spin-off cames’ in this paper.
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2. The theoretical framework

2.1 Literaturereview

The important role that academic spin-offs havseupporting economic and technological growth
and as a channel for TT has been widely recognizéte literature. Since they are technology-
based, these firms have been often perceived ilitéingture as critical drivers of technological
development, social progress and economic growtteibhck et al. 1988). Several researchers
indicate that, once they have reached a certdaicalrmass, academic spin-offs exhibit faster
average employment growth rates that non high-fidh start-ups (Cooper et al. 1986; Mustar
1995; Licht and Nerlinger 1998; Storey and TetH#8b; Delapierre et al. 1998; Autio and
Parhankangas 1998), have a higher probability ol after founding (Autio 1998) and tend to
be more internationally oriented than less innanatirms (Storey and Tether 1998b).

The relevance of academic spin-offs has initiathptcibuted to very optimistic perceptions about
their growth potentials (Heirman and Clarysse 200da the basis — among others — of the highly
visible success stories (the so-called ‘gazeliesthe early- and mid-Nineties and the success of
HT clusters such as Silicon Valley and Route 128é&US and Cambridge in the UK. However,
several researchers have later expressed douhistakaeal extent of rapid growth potentials of
all academic spin-offs: the indiscriminate attribatof this characteristic was not corroborated by
sufficiently robust evidence (Oakey 1995; Storeg &arther 1998a). These remarks have been
indeed confirmed by several empirical studies (R&cknd Jacobsson 1999; Autio and Yli-Renko
1998; Mustar 1997; Chiesa and Piccaluga 2000), sfyptlat the vast majority of spin-off
companies remains very small. Several scholarsiradscate that the overall impact of academic
spin-offs for employment generation might be lowen the popular perception (Delapierre et al.
1998; Mustar 1995). Consequently, at present,ivelatlittle is known about the determinants of
growth processes of academic spin-offs and, martépkarly, about the distinguishing factors
between fast growing and not (or slowly) growingnis. The identification of potential causes of
spin-offs’ growth processes is one of the leaskewstod aspects in entrepreneurial research
(Cooper et al. 1994; Gartner 1985; Kazanijan arakzDr1990; Helm and Mauroner, 2007). Since
growth is argued to be a complex and multidimeraiphenomenon (Westhead and Birley 1994),
there is no single theory which can fully explaomnsoffs growth processes (Gibb and Davies
1990). However, as observed by several scholaegrtwth patterns of academic spin-offs are not
completely random and unpredictable; rather, thieysgstematically related to the characteristics
of the firms and to their environment (Smallbonalett993; Delmar et al. 2003). In particular,
previous research argues that founding conditioag nave a long-term effect on firm growth and
performances (Boeker 1989; Stinchcombe 1965).

In the literature, there are three theoretical aapines which can help in the identification oficait
factors for the growth of academic spin-offs: & tResource-Based View (RBV); ii) the Market-
Led Perspective (MLP); iii) the Institutional Lirkkerspective (ILP).

According to theRBV, spin-off performance depends on the charactesisii the firm’s resources
bundle (Barney 1991; Chandler and Hanks 1994; \WesdtDeCastro 2001), all instrumental in the
development of an initial resource base, and wthiehefore play a key role for their survival and
success (Carter et al. 1994; Gartner et al. 1986BgRs 1991). In this perspective, the
entrepreneurial challenge consists in the ideatiiben and assembly of the starting resources
(Penrose 1959), including: Biman resourcefRoberts 1991; Shane and Stuart 2002; Burton et al
2002); b)technology(Bollinger et al. 1983; Utterback et al. 1988)finance(Roberts 1991;
Hellman and Puri 2000; Manigart et al. 2002).

By adopting avILP, two key aspects of the market strategy aree)tteadth of the targeted market
(niche strategy versus diversification strategyt&dl980; Cooper et al. 1986; Biggadike 1979;
MacMillan and Day 1987; McCann 1991) and ii) theemational orientation of the new venture
(local approach versus international and global@ggh from the start; Shrader et al. 2000; Autio et
al. 2000).



ThelLP is based on the embeddedness of academic spiotofianies in their parent PROs, as
they are typically founded to exploit univesitydhéctual Property (IP) (Mustar et al. 2006). Since
each parent PRO has its own culture, incentiveesystrules and procedures (Moray and Clarysse
2005), the institutional context is suitable to@hapin-offs’ growth processes (Dacin 1997).

The role of initial conditions in determining hedgeneity in growth processes of spin-off firms has
been recently investigated in the literature ineor build some classifications. In particular, by
examining the initial resources on which academin-sffs are based (RBV) and how these
resources interact with the parent universitie®§land market environment (MLP), Heirman and
Clarysse (2004b) developed a multidimensional taronof spin-off firms, finding four different
typologies of academic spin-off§) VC-backed spin-offsvhich usually are a negligible number,
since market complexity and growth prospects seemfluence the probability of starting the
business activity with VC fundsij) prospectorswhich are the majority and are characterized by a
lack of clarity of the product market at foundirigy) product spin-offs which mostly have an

almost market-ready product, targeted at an intenmal niche marketf(iv) transitional spin-offs,
which initially commercialize know-how through cartisng and become product-oriented later on.
Once the awareness among scholars about the heteitgin growth processes experienced by
academic spin-off firms has been achieved, theve baen several attempts to explain why spin-
offs differ in their early growth stage, with a sgie focus on the identification of the determitg&n

of firms’ success (Heirman and Clarysse 2004b). &éi@x, entrepreneurship literature has
exclusively analysed the independent effects ajlsiresources on the survival rate and growth
processes of the firms, neglecting inter-resourekdionships (Carter et al. 1994; Lee et al. 2001)
In particular, empirical studies have so far mafiolgused: i) on the characteristics of both the
entrepreneurs and the organisations for which tizene been working (Roberts 1991; Rogers 1986;
Steffensen et al. 1999; Smilor et al. 1990; Gramdi Grimaldi 2003); ii) on a complex of external
influences, including VC availability, supportingrsices, economic climate, market and
technology opportunities, industrial relationshfgmel complementary assets (Chiesa and Piccaluga
2000; Segal 1986; Niosi 2006). However this focnghe direct effects of single resources provides
a limited understanding of growth phenomena, bex#woes not take into consideration inter-
resource configurations (Lee et al. 2001). Morepkes also in contrast with the RBV of the firm,
according to which spin-offs’ long-term competiti@dvantage lies in resource configuration that
managers build using dynamic capabilities.

2.2. Research question

In Italy, the spin-off phenomenon is still in itfancy. The first academic spin-offs were created i
the early-1970s, but they were accepted with rehaz by their parent universities. Only recently
(since the mid-Nineties), universities and policgkars have realized the strategic role that private
R&D laboratories and PROs can play, through thaiitg to create and diffuse knowledge, in
fostering a region’s capacity to innovate (Cesastral. 2005). Since a significant proportion @ th
products and processes that are currently soldised could not have been developed without
academic research, most universities and researtthes have progressively realized the
exploitation potential deriving from their own reseh results by promoting and sustaining the
creation of new ventures. In addition, isolated andcessful initiatives of valorisation of the
research activities initially fostered by pioneanersities have determined an ‘imitation effect’
among other national PROSs, so that approximatalyesine year 2000 spinning-off new ventures
from Italian academia has become a fashionabldipea@iccaluga 2006). Moreover, the
institutional changes occurred in the nationaldigive framework have further facilitated TT
activities from universities, and in particularpport initiatives to spin-off processes. In this
respect, the national law nr. 297/1999 has beefirgtdegislative measure to contemplate - even
though indirectly - the case of academic spin-aiso, the national laws about academic
researchers’ IPRs have contributed to attract @dteon the spinning-off processes, by stimulating
the debate on the issue (Cesaroni et al. 2005eBatial. 2009). Not surprisingly, spin-off
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gemmation processes in Italy have reached a dramed¢ivance over the last ten years: about 90%
of the overall 806 spin-off firms identified withthe national context have been set up since the
year 2000 (Netval 2010). They are characterizedrbgstonishingly high (about 97%) survival rate
(Piccaluga and Balderi 2006) and they tend to reramiall (they seldom employ more than ten
people; Cesaroni et al. 2005). At present, the nedetter understand the determinants of spin-
offs’ growth processes in Italy is therefore widedgognized by both scholars and policy makers.
In consideration of this, the present paper aimdeattifying the critical variables determining lgar
growth processes of academic spin-offs in theditationtext.

3. The starlike model of spin-off growth: researcthypotheses

In order to study how different resource configimag of Italian spin-off companies at the moment
of founding relate to growth in employment, revenaad total assets, a configurational model
based on the three theoretical perspectives alailabhe literature with regard to the issue ahsp
offs’ growth has been designed. This conceptuadinagffort led to the definition of a ‘Starlike
Model of Spin-Off Growth’ (figure 1).

Figure 1 — A Starlike Model of Spin-Off Growth, basng on firms conditions at founding

(source: authors’ elaboration)

“Technology R .
, e
_ Q
”litltutlona[ Link Ob@ R
er i .
! Ive / ) \
© Network — Finance @
e
& K
& & [
X
Q?
Market : Management &
Strategy *-._ Entrepreneurship-

3.1. RBV: technology
With regard to growth determinants in a RBV persipecthis study uses different measures of the
spin-off's technological base, by including in tinedel both i) the New Product Development
(NPD) stage at founding and ii) the firm’s patesutsl licenses portfolio.
With regard to th&lPD stage at foundingrevious empirical evidence on academic spin-offs
(Roberts 1991; Delapierre et al. 1998) shows tinaisfwhich start by offering their own product(s)
and/or technology(-ies) significantly outperfornogle which begin as consultants or Research and
Development (R&D) contractors. Moreover, Leifeaét(2002) found that successful NTBFs are
earlier in identifying their market applicationsdaim defining an appropriate business model.
Finally, focusing on the Flanders region (Belgiumgirman and Clarysse (2004a) found that the
NPD stage at founding is not significantly relatgth growth in employees or revenues, whereas it
is positively associated with growth in total ass@&y building upon this contrasting evidencesit i
possible to advance the following research hypaghesout Italian spin-off companies.

Hypothesis 1: Italian academic spin-offs which fangher in the NPD cycle at founding will

grow more in terms of employees, revenues andastats than Italian spin-off firms which are

earlier in the product development cycle at fougdin



With regard to théPRs granted to the new ventur&randi and Grimaldi (2003) adopt the number
of patents as well as the licences assigned tadademic entrepreneurs as indicators of the
‘technological excellence’ of the new venture, @lated to the quality of applied research actisitie
carried out by the promoting partners during thegaespent in doing research at the university of
origin. Moreover, IPRs are considered to be fundaaiduilding blocks of an academic spin-off
aspiring to become a successful company (Britishtie Capital Association - BVCA 2005). In
line with this perspective, empirical evidence amuccess factors in Canadian spin-off ventures
(Niosi 2006) found that spin-offs’ growth seemstorelated to patent portfolios of the new
ventures. In fact, spin-offs with more patents temte larger as well as more successful. Hence,
the following research hypothesis can be formulébedhe Italian context:

Hypothesis 2: Italian academic spin-offs which haeen granted IPRs (patents and/or licences

and/or trademarks) will grow more in terms of enygles, revenues and total assets than Italian

spin-off companies showing neither patents or besmor trademarks in their portfolio.

3.2. RBV: finance
With regard to financing this project investigaties effects of both: i) the amount of the starting
capital and ii) the involvement of VC investordtalian academic spin-offs.
In fact, insufficientfinancial resourcesre often cited as a primary reason for the faitfrnew
ventures. Consequently, the amount of the stadamital at founding is argued to be a source of
competitive advantage for spin-off companies (Hammand Clarysse 2004b). In fact, spin-offs with
higher levels of investments at the beginning efrtactivity will tend to collect a greater amouwft
strategic assets than their low-investing counttsgaee et al. 2001). Moreover, well-funded spin-
offs can devote higher amounts of money to prodantice development and have stronger
resistance in case of liquidity constraints (Heinnaad Clarysse 2004b). As previous research
suggests that the amount of initial capital invessepositively related to the spin-off firm suraiv
and success (Cooper et al. 1994), the followingarsh hypothesis about Italian academic spin-offs
can be presented.

Hypothesis 3: Italian academic spin-offs which hhigher starting capital at founding will grow

more in terms of employees, revenues and totatsassenpared to Italian spin-off companies

which start with more modest financial resources.
Moreover, Davila et al. (2003) found a positiveasation between the presence of VC and high
growth, attributable to VCs’ ability to select fismvith high growth potential or to post-investments
benefits that accrue to VC-backed spin-offs (Bawmeh &ilverman 2004). In particular, Heirman and
Clarysse (2004a) found a positive and significafdtronship between large amounts of VC at
founding (1 to 6 millions Euros raised in the figstar) and growth in spin-offs’ employees and
revenues, whereas a significant and negative adgwotican be observed between small amounts of
VC and with spin-off growth. In a study on Canads@m-off firms, Niosi (2006) registers the
existence of a positive relationship between sgis-growth and the availability of public
incentives, whereas no significant effect on sgis:@rowth depending on the availability of VC
can be identified. By building upon this diversifievidence, it is worth to test at least the impdict
the formal involvement of VC among the company shalders during the first year of operation,
by advancing the following research hypothesis ahlalian academic spin-offs.

Hypothesis 4: Italian academic spin-offs which e@id/C during their first year of operation will

grow more in terms of employees, revenues anddstdts compared to Italian spin-off

companies which start without the formal involvetranv/C.

3.3. RBV: management and entrepreneurship

With regard to human resources, this study willyseathe management and entrepreneurship
dimension, that is both: i) the experience of thenoting partners in different business functions
and ii) the involvement of an industrial shareholidethe firm since the first year of company
operation.



Firm-specific human capital in newly establishethsyff firms is contained within the management
know-how and experience of the founders (WelboamE Andrews 1996). Thguality
(experience) of the founding teaapresents also an important criterion for ventfuasging
(MacMillian et al. 1985), which suggests that hunoapital is an relevant predictor for spin-off
success. In line with this, several researchermsrtépat the academic entrepreneurs’ skills and
experiences are positively related to spin-off§qgrarances (Roberts 1991; Cooper et al. 1994).
Heirman and Clarysse (2004a) found that the erdgregurial culture of the promoting partners is
positively related to growth processes: more exmeed founding teams grow faster. In particular,
commercial experience leads to high growth, bigt @ften lacking in the mostly technical founding
teams of academic spin-off companies. Therefoeefitth research hypothesis will be as follows:
Hypothesis 5: Italian academic spin-offs starteddaynding teams with previous experience in
different functional domains (R&D, commercial, adheill grow more in terms of employees,
revenues and total assets compared to Italian sficompanies started by less experienced
teams.
On the basis of the above depicted considerattbedprmal involvement of an industrial
shareholder among the promoting partners of the-afhicompany or at least its entry in the spin-
off’'s equity during the first year of company opt#wa, would provide the firm with a significant
inward flow of knowledge and professional skillsdifferent functional domains and it is therefore
likely to impact positively on the early growth pat In this respect, Roberts (1991) argues that
promoting partners with previous entrepreneuriglezience (namelindustrial partner$ have a
better understanding of both the market and trenfiral community. In line with this, Roure and
Keeley (1999) argue that in order to grow, a fitmowld accept and manage growth processes,
including the willingness to add new shareholdktsteover, Aggarwal et al. (2004) observe that
interaction with industry through the promotingfpars is more effective than knowledge
acquisition through hiring experienced employeesdnsideration of this, the sixth research
hypothesis may be advanced:
Hypothesis 6: Italian academic spin-offs in whiete@r more industrial partners took an equity
stake during their first year of operation will gganore in terms of employees, revenues and total
assets if compared with Italian spin-off compamgsout such shareholders.

3.4. MLP: market strategy
With regard to MLP, there are two important aspetthe market strategy to take into account: i)
the breadth of the targeted market and ii) the'matigonal orientation of the new venture.
With regard to théreadth of the targeted markétmay range from a niche market to a mass
market (Cooper et al. 1986; Romanelli 1989). Samesti, spin-off companies start with a niche
focus and plan to enlarge their target market laefTiler et al. 1993). If on the one side tanggti
a niche market allows newly established ventures/tod larger scale competitors (Porter 1980;
Cooper et al. 1986), on the other side a broad ebdokus since the beginning may lead new
ventures to achieve greater performances (MacMdlahDay 1987). Roberts (1991) argues that an
early niche focus plays a key role for new HT veesuo sell their products on the market, and that
they are able to target a broader market lateT bis. suggests that spin-off companies with an early
niche focus are likely to outperform firms targetioroad markets since their inception. The
evidence provided by Heirman and Clarysse (200da)iteFlanders region confirms these findings
about growth in total assets. Consequently, ouerstemresearch hypothesis will be as follows.
Hypothesis 7: Italian academic spin-offs targetimegll defined niche markets at start-up will
show higher growth in terms of employees, reveanddotal assets than Italian spin-off
companies with a broader, less focused marketesgsat
Theinternational orientatiorof academic spin-offs may differ significantlynging from a local
market focus to international new ventures and ey to truly global start-ups (Oviatt and
McDougall 1994). Previous research (McDougall 198@rey and Tether 1998b) found that spin-
off companies tend to be more internationally aedrearly on in their lifecycle compared to non-
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HT new ventures. Shrader et al. (2000) observesihae the start of the new millennium,
internationalization processes of academic spis-afé getting more rapid. Autio et al. (2000)
argue that the decision about when to start tregnationalization process (at founding or later on)
is a critical issue for new ventures. Accordingptevious research (Shrader et al., 2000; Autio et
al., 2000), spin-offs characterized by a earlyrimiéional orientation are more likely to exhibit
growth trends. The evidence provided by Heirman@ladysse (2004a) confirm these findings for
growth in terms of revenues and total assets, valsane significant effect could be observed on
employment growth in the first years. Hence, tHWwing research hypothesis may be advanced:
Hypothesis 8: Italian academic spin-offs with atermational market orientation from the start
will show higher growth in terms of employees, nexs and total assets than Italian spin-off
companies focusing on local markets.

3.5. ILP: network
Finally, from the ILP, this study analyzed the netkvof relationships - both formal and informal -
between each academic spin-off and its parent tsityeor other Italian PROs, also including every
support service (housing, consultancy, incentiaas, so on) benefited by the new venture. More
specifically, ‘formal’ means that there is somedof licence relation, be it equity-based or not,
with the parent university, whereas ‘informal’ medhat the relation is not institutionalized
(Mustar et al. 2006).
Among the differeninformal support mechanisnagtivated by universities which may shape spin-
off growth processes there is the foundation otifetogy Transfer Offices - TTOs (or Industrial
Liaison Offices - ILOs) as well as the introductioinbusiness incubators (Mian 1997), STPs and
subsidy programs (Shane 2002). Cooper (1985) arpatdncubators may impact positively on
spin-off creation and growth processes, by mengattiem and by providing human capital support.
However, the evaluative literature on STPs is woictusive about their effectiveness (MacDonald
1987; Miller and Cote 1987; Massey et al. 1992)rédwer, universities can still informally offer a
supportive organisational culture towards entrepueship (Henrekson and Rosemberg 2001), by
offering to their academics entrepreneurship cajrseminars, workshops and mentoring (Birley
2002). However, a significant relationship betwpesgrammes and spin-offs’ performances has
not yet been found (Kolvereid and Moen 1997). Aerottecent trend is the organisation of Business
Plan (BP) competitions to foster entrepreneuriétuce within the institutions. Still no research is
known to provide proof of the effects of BP competis on spin-offs performances (Djokovic and
Souitaris 2004). Moreover, universities organisevoeking events, as well as spin-off clubs, to
nurture partnerships in the financial, scientiincddechnological field (Mustar 1997). The exact
effect of these events on network-building of acaideentrepreneurs and eventually on spin-offs’
growth is an interesting area for further reseaBshbasing on these considerations, this paper aims
at testing the following hypothesis:
Hypothesis 9: Italian academic spin-offs with asty network of informal relationships with the
parent universities will show higher growth in teriwf employees, revenues and total assets than
Italian spin-off companies de-linked from the pdrnastitution from the start.
Regardingormal relationshipsa number of universities are currently develo@poning off
procedures, often involving the participation af frarent PROs to spin-offs’ equity and/or the TT
through licensing of IPRs and/or the carrying dybot research activities (Birley 2002). Moray
and Clarysse (2005) found that the degree to wihieltechnology is ‘formally’ transferred from
the parent organisation to the academic spin-off fias both a direct impact on the starting
resources of the firm and on its later growth patierefore, it is possible to formulate the
following research hypothesis.
Hypothesis 10: Italian academic spin-offs with sy network of formal relationships with the
parent universities will show higher growth in teriwf employees, revenues and total assets than
Italian spin-off companies de-linked from the padrnastitution from the start.



4. Control variables
We control for several variables, which are sugablaffect the early growth of academic spin-offs
but which however fall outside our conceptual model

4.1. Industry

The identification of the industrial sector in whieach spin-off will operate represents a key
decision for the success of the newly establistedure (Compagno and Pittino 2006). In the
literature, there is some evidence about dissirtylaf spin-offs’ growth paths depending on the
sectors in which they are involved (Delmar et2003). In fact, previous research (Niosi 2006)
observes that the growth of Canadian spin-off coriggaseems to be related - among other factors -
to their field of activity. By focusing on a UK sg@he of Small and Medium Enterprises (SMESs),
Smallbone et al. (1993) found that growth is maficdlt to achieve in some industries than in
others. With regard to the Italian context, pregioesearch (Piccaluga and Balderi 2006; Netval
2010) observes that the preferred areas of TT psasefrom academia to industry through
spinning-off of new ventures have progressivelyngeal, by switching the focus from the
involvement in the fields of mechanics, electronindustrial automation, energy and environment
in the early Seventies to the growing interest raaya shown for biotechnologies, pharmaceutical,
biomedical, nanotechnologies, ICT. However, thera liack of evidence about the existence of
significant differences in growth processes experel by Italian academic spin-offs operating in
different industry fields. Thus, assuming industifferences is not straightforward might not be a
bad first approximation. Therefore, we also contoolindustry differences in this study.

4.2.Competitive forces

The Industrial Organization (10) literature argtleat a firm’s performance is not only dependent
on the industry in which the firm is active butaln how the firm positions itself in this industry

In this perspective, the firm is a bundle of stgateactivities aimed at positioning the venturetioa
market (Porter 1980). Porter’s framework of contpatistrategy emphasizes the actions a firm can
take to defend their positions against competifitvees such as threat of entry, threat of
substitution, bargaining power of buyers, bargayrpower of suppliers and competitive rivalry
among industry incumbents. Sandberg and Hofer (1faind that venture strategy as well as
competitive forces in the industry have an imparcthe success of new ventures. Therefore, we
control for four competitive forces, namely: (iye¢lat of new entrants, (ii) threat of substituted an
bargaining power of both (iii) buyers and (iv) sliprs. Controlling for direct competitors can be
difficult and even misleading in the context of demic spin-offs because of the extreme novelty of
their products and services for which industry karres are very vague.

4.3. Local context

The support provided by the local context to spigroff activities from academia to industry may
have a significant impact on their creation andaghoprocesses. In fact, at regional/local level
initiatives aimed at fostering the developmentaddemic spin-off companies (i.e. introduction of
public subsidies, and so on) may be carried oud. recent study on Canadian spin-off firms, Niosi
(2006) registers the existence of a positive retetihip between spin-offs’ growth and the local
availability of public incentives. More specificalt emerged from the study that academic spin-off
companies not supported by public subsidies are filaly to be stagnant. By building upon this
evidence, we included in the model a control vdeiaheasuring the supportive level of the local
context to academic entrepreneurship.

44.Firmsize

Firm’s age and size are likely to impact on firgiewth pattern (Penrose 1959; Stinchcombe
1965). Population ecologists also study the ratatiips between firm size, age, survival and
growth in context of analyses of firm size disttiba in organizational populations (Carroll and
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Hannan 2000). The best known relationship betweesrganization’s size and its growth rate is
Gibrat's (1931) law or the Law of Proportionatedsf, holding that proportional growth rates are
independent of size. However, this view has beatlanged by several scholars (Evans 1987a,b;
Dunne et al. 1989; Barron et al. 1994), arguing thamong firms of the same age — the higher the
size, the lower the growth rates. Therefore, werobfor firm size in this study. Following

previous work on firm growth, we use the firm’s doyment size at founding as our control
measure (Lee et al. 2001; Heirman and Clarysse&)004

4.5. Firm age

Empirical evidence in the literature shows thatreng firms of the same size — the older the firms,
the lower their growth rates, regardless of the Ioemof industries included in the sample (single
industry versus multiple industries; Sutton 199%¢reover, the younger the firms, the more
apparent are their growth perspectives (StoreyTatider 1998; Delmar et al. 2003), especially in
terms of employment (Reynolds 1987). Therefore atfaglable literature indicates that the younger
the firms, the higher their growth rates. Howeweigonsidering the effect of age on growth of
academic spin-offs, it must be emphasized thdiraik in this study are quite young (the average
age being 4.6 years) and that the age variatitowisWe therefore include firm age at time of
survey as a control variable in our analysis.

5. Research Method
5.1. Defining issues
Most authors in the literature do not clearly defimhat a spin-off company is. The adoption of
different definitions could lead to situations wieesearchers use the same concept for studying
and describing different realities. Moreover, byiesving the studies where a definition is precisely
stated, it emerges that at present there is noivansally accepted meaning for spin-off companies
(Degroof and Roberts 2004; Piccaluga and Bald€d620n fact, some authors (Di Gregorio and
Shane 2003; Shane 2004) identify academic spinasfi®-related phenomena, by taking into
consideration only those ventures founded to ekplaversity-assigned IPRs. Other authors
(Alistair et al. 1993) adopt an equity-related pexgive, by classifying as spin-off ventures only
those firms in which the parent university is arshalder. Finally, other scholars (Clarysse and
Moray 2004; Clarysse et al. 2005) introduce a beoadncept of academic spin-offs (TT
perspective), by including in the definition alldiess based on knowledge generated by a parent
university, but not necessarily dependent on licener assignment of the PRO’s technology or on
PRO participation to the firms’ equftyThis paper adopts the ‘TT perspective’ - whickvadays is
widely diffused among scholars — for the definitmfracademic spin-off. More specifically, Italian
spin-off companies are defined as follows:
‘New HT firms localized in Italy, which have beenrided by professors and/or researchers
and/or PhD students who have carried out their paed research activities in Italian universities
and/or other PRO% focusing on the same technology and/or indugtgis in which the ventures
are operating’.
According to this definition, any Italian firm mde qualified as an Italian academic spin-off as
long as it simultaneously fulfils four conditionithe presence of professors and/or researchers
and/or D.Phil. students among the promoting pastngrthe exploitation of results from multi-year
research activities carried out in the parentdtaliniversity and/or other PRO; iii) the start of a
entrepreneurial activity, in a profit-making persipee; iv) the production and/or commercialisation
of HT products and/or technologies and/or servicglated to the research activities carried out by
the academic founders.

2 For a more detailed review of the great varietyspfn-off’ definitions available in the literaturas well as of several definitional
ambiguities, please, refer to Pirnay et al. (2G08) Mustar et al. (2006).

3 It is worth to point out that this paper takeigbnsideration all the spin-off companies gemméterh Italian universities and
other PROs which have been officially acknowledgeduch by the Italian Ministry for University and$earch (MIUR).
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Hence, the existence of the bulk of these four efgmrepresents a necessary and sufficient
condition for an Italian firm to be considered adltalian academic spin-off, notwithstanding the
missing fulfilment of other conditions, such asthg transfer activities from the parent university
the firm of IPRs (such as licensing); ii) the pagation of the parent PRO to the venture’s equity;
iii) the housing of the venture during its startpipase in the parent university incubator and/or
other STP; iv) the formal acknowledgement by thepaPRO of the firm as one of its spin-off
companies and/or the inclusion of the firm in then=off club created by the parent PROs. In fact,
the occurrence of one or more of these five elemmraty represent a sufficient condition for an
ltalian firm to be considered as an Italian acadespin-off, but it is not a necessary condition for
the identification of a firm as an academic spiff-of

5.2. ldentification of academic spin-off companiesin Italy, sampling and data collection

The identification of the universe of Italian smff-companies was achieved by collecting
information from a very diversified range of sowscg phone contacts with all Italian universities
and other PROs; ii) phone contacts with all Italbaisiness incubators, business accelerators and
other STPs; iii) constant monitoring activity of tde BP competitions; iv) emerographic analysis;
V) web search; vi) informal sources. As a resulihed empirical process of identification and
validation of the information, a database of ov@d 8pin-off companies has been built.

The primary data source was a structured questiengpecifically designed by the authors in order
to enable the reconstruction of the firm’s histangd particularly focusing on the firm’s resources,
products, market characteristics, employees akdaith the parent PRO. For each item, data were
collected on both the initial conditions (duringithfirst year of operations) and on the current
situation (time of interview). The questionnairesicdnducted during Computer Assisted
Telephone Interviews (CATI method) with either tbanders or the Chief Executive Officers
(CEOs). A total number of 291 interviews (with agidence of 36.1% on the total population of
academic spin-off companies identified in Italy)revearried out during the months of November-
December 2009

5.3. Measures for outcome variables

The clear specification of the growth criteria atabis critical for the interpretation of the resul
and the comparison with other studies. In thise@esghe occurrence of different results depending
on the growth measures adopted emphasizes thanelewf using multiple criteria, especially for
newly established ventures (McDougall et al. 199dimar et al. 2003). For this reason, in this
paper, employment, revenue and total assets groawth been adopted as outcome variables. In
particular, employment growth is important for jpglimakers, in a job creation perspective;
revenue growth is the most diffused measure oflsanal new ventures (Brush and VanderWerf
1990; McDougall et al. 1994; Delmar et al. 2008j)al assets growth plays a key role for newly
established companies, where especially at thenbiggj total assets can grow without registering
any revenue (Achtenhagen et al. 2004).

Another key issue is about the use of measurebsaflate or relative growth (Achtenhagen et al.
2004). As small firms are more likely to exhibit@sshing percent growth rates (Delmar et al.
2003), in this paper absolute growth has been adojn particular, we use: ‘Annual Absolute
Employment Growth [AAEG]’, ‘Annual Absolute Reven@owth [AARG]’, and ‘Annual
Absolute Total Asset Growth [AATAG]' as objectivesasures of the annual absolute employee,
revenue and total asset change (Hanks et al. 19688thead and Birley 1994; Delmar et al. 2003;
Heirman and Clarysse 2004). A description about Baah one of the outcome variables is
calculated is reported in table 1.

4 For instance: the inclusion of the firm among spin-offs acknowledged by its parent university liepits spin-off identity.

® Several authentic spin-off companies do not apjete list of spin-offs acknowledged by their gmir universities, but this does
not question their nature.

5 Not all respondents answered to the bulk of trestions included in the questionnaire. As a consecg, the sample size varies
from question to question.
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Table 1 — Outcome variables: labels and description

Variable . _
Label Variable Description

Annual Absolute Employee Growth = (Employeggs— Employeesear of
AAEG e

founding) / Firm’s Age

Annual Absolute Revenue Growth = (Revengigg— Revenuesgear of founding /
AARG I

Firm’'s Age
AATAG Annual Absolute Total Assets Growth = (Total assgfs- Total assetgar o

founding) / Firm’s Age
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5.4. Measuresfor predictor variables

We already discussed the predictor variables mgtudy in the formulation of the hypotheses. In
particular, basing on the empirical findings avaligain the literature, we consider five dimensions
which have been found suitable to influence earbywiih processes experienced by spin-off
companies, namely (i) technology, (ii) finance) fmanagement and entrepreneurship (within the
RBV theoretical framework); (iv) market strategyitfvin the MLP framework); (v) network (within
the ILP framework). For each one of these dimerssieaveral predictor variables measuring
different elements which are suitable to be progiedifferent aspects of the considered dimensions
have been introduced in the model. A schematicesgmtation of the predictor variables included
in the model is reported in table 2.

Table 2 — Predictor variables: link with both theoretical approaches and research hypotheses,

variable label, type and description

Theoreti| Re .
: Variab
cal s. |Variable . o
le Variable Description
approac| Hp | Label Tvpe
hes yp
Ranking variable about the stage of NPD at foundiagging
Ranki| from : (0) = no-prototype; (1) = prototype; (2) tasdardised
1 |NPD A : .
RBV: ng market-ready product; (3) = product immediately
Tech.nol commercialized
o Total number of active patents (both applicatioms grants)
gy > |IPR Quan | owned by the company at founding + active pateoc¢mnsed
t. to the company at founding (active licensing irffademarks
owned at founding (proxy for the number of prodycts
RBV: 3 | EQUITY tQuan Financial amount of capital raised in the firstiy@a Euros)
Finance 4 |ve Ranki| Dummy indication whether VC funds were raised dgitime
ng first year
Ranki| Dummy indication about the eventual experiencenggeby
RD_EXPE : : :
ng all the promoting partners in R&D function
RBV: PROD_EXPRanki| Dummy indication about the eventual experiencengokeby
Manage-5 E ng all the promoting partners in the production fuoisti
ment & COMM_EX| Ranki| Dummy indication about the eventual experiencenggieall
Entrepre PE ng the promoting partners in commercial function
- MGMT _EX|Ranki| Dummy indication about the eventual experiencengaeby
neurship PE ng all the promoting partners in a management function
Ranki| Dummy indication about the presence of an indugtaaner
6 |INDU : !
ng as a shareholder during the first year
Breadth of the targeted market at founding, rangjiog: (1)
7 | MKT Ranki| niche or focus strategy; (2) temporary niche, splecific
MLP: ng intention to penetrate larger market later onj48je and
Market broadly defined market
strategy Ranki Geographic coverage of the market at founding,irgng
8 |INT_OR N from: (1) regional focus; (2) national focus; ()rBpean
9 focus; (4) global orientation
.| Ranking variable (varying from 0 to 10) of the infaal
ILP: 9 lLIJ\IF',:*ORM—S rF]{ankl support mechanisms provided by the parent PRCeto th
NetWor 9 academic spin-off
K FORM SU | Ranki Ranking variable (varying from O to 4) of the foima
10 |0 — relationships existing between the academic spiavad the
P ng
parent PRO.
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Notes:(*) [INFORM_SUP] is calculated as the algebraic sointen different dummy variables
(where 1=yes; 0=no), regarding the offer by theepaPRO to the academic spin-off company of
the following informal support mechanisms: (1) ¢éxmce of personal/informal relationships; (2)
interactions with the university TTO; (3) possityilto use university offices, laboratories, faci,
infrastructures and/or to be hosted in academighators; (4) consultancy services; (5) financial
support; (6) marketing and organizational supa@tfiscal and administrative support; (8)
availability of courses, seminars, workshops andtoréng activities; (9) networking events (ie:
spin-off clubs); (10) support aimed at taking garBP competitions; (**) [FORM_SUP] is
calculated as the algebraic sum of four differamhchy variables (where 1=yes; 0=no), regarding
the offer by the parent PRO to the academic spficarhpany of the following formal support
mechanisms: (1) participation of the parent PR@¢ospin-off's equity; (2) existence of formal
licensing agreements between the parent PRO (bceand the spin-off company (licensee); (3)
existence of formal agreements for the carryingadyoint/collaborative contracted research
between the parent PRO and the academic spindyffpmal acknowledgment of the company
among the university’s spin-offs

14



5.5. Measuresfor control variables
Basing on the empirical findings available in therhture, we consider five dimensions which have
been found suitable to be controlled for, and ngn{@lindustry, (ii) competitive forces, (iii) lat
context; (iv) firm size; (v) firm age. For each oofehese dimensions, control variables measuring

different elements which are suitable to be progiedifferent aspects of the considered dimensions
have been controlled for in the model. A schenra&resentation of the control variables included

in the model is reported in table 3.
Table 3 — Control variables: link with both theoretical approaches and research hypotheses,
variable label, type and description

Variab Variab
le le Tvne Variable description
Label yp
Rankin | Dummy variable indicating whether the firm is aetin the
NANO )
g nanotechnology and advanced materials sector
CHEM Rankin | Dummy variable indicating whether the firm is aetim the chemica
g sector
LIFE Rankin | Dummy variable indicating whether the firm is aetim the life
g sciences sector
Rankin | Dummy variable indicating whether the firm is aetin the
MECH )
Industry g . advanced mechqmqs sector . _
Rankin | Dummy variable indicating whether the firm is aetin the
ELECT :
g electronics sector
ICT Rankin | Dummy variable indicating whether the firm is aetin the ICT
g sector
INNO | Rankin | Dummy variable indicating whether the firm is aetin the
V g innovation services sector
EN_EN| Rankin | Dummy variable indicating whether the firm is aetin the energy
VI g and environmental sector
ENTR |Rankin | Barriers to entry the industry at founding, rangirgn: (0) = very
Y g low (very easy to enter) to (7) = very high (veirffidult to enter)
Rankin | Threat of substitutes, ranging from: (0) = notla{reo threats) to (7)
SUBS _ . i
g = very high (very high threats)
Compe- : : :
titive Rankin Power of the customers of the firm, ranging fro): £ very weak
f BUY (high bargaining power of the firm) to (7) = vetyang (low
orces g o :
bargaining power of the firm)
Rankin Power of the suppliers of the firm, ranging frof) € very weak
SELL (high bargaining power of the firm) to (7) = vetyang (low
9 bargaining power of the firm)
Local Rankin Supportive level of the local context to acadenmtrepreneurship,
CONT ranging from: (0) = not at all (low support) to &)ery high (strong
context g
support)
;';g] SIZE | Quant.| Number of FTEs during first year of igien of the company
Firm AGE | Quant. Numbers of years since founding (N) = [2009 — (yefdoundation
age of the company)]

5.6. Sample characteristics

The spin-offs in the sample are between zarwl thirty years old with an average age of 4&ye
and a median age of 3 years. At start-up (durieg first year of operation), these firms employed

"It means that they have been founded in year 2009.
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1,817 FTEs (Full Time Equivalent units) in totad.2008, these firms employed 2,896 FTEs in
total, meaning that they have grown their employnhbase by almost 60%. The mean employment
size in 2008 is 10 FTEs (it was 6.2 FTEs duringfits¢ year of company’s operation), with the
majority of the firms employing no more than 6 FTHswever, the growth is not uniform across
the sample. As expected, the 30 fastest growingeiis (about 10% of our sample; n=291)
account for 53.8% of net additional jobs. Overihlé spin-offs included in the sample appear to be
a group of firms of particular interest to policyakers. In fact, in a relatively short time, they&a
created apparently viable growing businesses iida vange of technologies, including ICT
(25.2%), energy and environmental sector (20%g,ddiences (17.9%), advanced mechanics
(9.7%), electronics (9.3%), nanotechnologies anciacked materials (8.3%), innovation services
(6.9%) and chemical sector (2,8%). Table 4 gives\aview of the descriptive statistics about all
the variables included in the model.

Table 4 — Descriptive statistics - all variables

Variable name | Mean Median | Min. Max. S.D. n
AAEG 0.9 0.0 -6.7 25.0 2.4 291
Log AAEG 0.2 0.0 -2.8 3.2 1.1 140
AARG 232,877.826,666.7 19’000’000_030,000,000.()3,185,348.()133
Log AARG 10.7 10.6 5.9 17.2 1.7 107
AATAG 40,875.0 | 3,666.7| -737,500.0f 1,335,000.0 208,2 |78
Log AATAG |9.9 10.0 7.4 14.1 1.7 50
NPD 1.0 1.0 0.0 3.0 0.9 290
IPR 0.6 0.0 0.0 16.0 1.9 290
EQUITY 546,709.312,000.0 500.0 10,400,000.®.034,941.2204
VC 0.1 0.0 0.0 1.0 0.2 291
RD_EXPE 0.9 1.0 0.0 1.0 0.3 291
PROD EXPE | 0.3 0.0 0.0 1.0 0.5 291
COMM_EXPE | 0.2 0.0 0.0 1.0 0.4 291
MGMT_EXPE | 0.2 0.0 0.0 1.0 0.4 291
INDU 0.2 0.0 0.0 1.0 0.4 291
MKT 1.6 1.0 1.0 3.0 0.7 291
INT_OR 1.6 1.0 1.0 4.0 0.8 290
INFORM_SUP| 3.4 3.0 0.0 9.0 2.0 290
FORM_SUP 1.2 1.0 0.0 4.0 1.0 290
NANO 0.1 0.0 0.0 1.0 0.3 290
CHEM 0.0 0.0 0.0 1.0 0.2 290
LIFE 0.2 0.0 0.0 1.0 0.4 290
MECH 0.1 0.0 0.0 1.0 0.3 290
ELECT 0.1 0.0 0.0 1.0 0.3 290
ICT 0.3 0.0 0.0 1.0 0.4 290
INNOV 0.1 0.0 0.0 1.0 0.3 290
EN_ENVI 0.2 0.0 0.0 1.0 0.4 290
ENTRY 4.8 5.0 0.0 7.0 1.9 291
SUBS 3.5 4.0 0.0 7.0 2.0 291
BUY 3.9 4.0 0.0 7.0 1.7 291
SELL 2.9 3.0 0.0 7.0 1.8 291
CONT 3.0 3.0 0.0 7.0 1.9 291
SIZE 6.2 5.0 1.0 150.0 10.5 291
AGE 4.6 3.0 0.0 30.0 4.2 290
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6. Results and discussion

6.1. Reliability statistics

Table 5 presents the Pearson Product-Moment cboreleoefficients for the three outcome
variables, namely the absolute annual growth inleympent [AAEG], revenues [AARG] and total
assets [AATAG]. The correlation coefficients rarmggween 0.54 and 0.63. The Cronbach’s Alpha
for these three growth measures is 0.74 on unstdizéd items and 0.80 on standardized items.
Hence, the data indicate that the three growth areasare strongly correlated.

Table 5 — Pearson's Product-Moment Correlation Codicients between outcome variables

1 2 3
1 Log AAEG |--

2 | Log AARG |.622*** |-

3 | Log AATAG |537** |553*** |-
Note: (***) Correlation is significant at the 0.01 levi-tailed).
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6.2. Multivariate regression analysis

In order to assess the combination of factorsadang that best explains early growth processes
of academic spin-off companies, General Least S3u@LS) regression analysis has been carried
out. In fact, this statistical technique allowsaasation of each predictor variable with the outeom
variable while controlling for the effects of oth@edictor variables. As the outcome variables (i.e
our growth measures: [AAEG], [AARG], [AATAG]) areohnormally distributed (table &)

statistical tests on the absolute growth measwrelsl ©e invalid (Hair et al. 1984). The logarithms
of the growth measures ([Log_AAEG], [Log_AARG], [o0AATAG]), which are normally
distributed, are therefore considered in the aimlys

Table 6 — Results of the normality tests (all variales — listwise method)(***)

Variable Variable |Variable |Kolmogorov-Smirnov (**) | Shapiro-Wilk

name type role Statistic df | Sig. Statistic | df | Sig.
AAEG Quant. Outcome | 0.23 28 0.00 0.76 28 0.0C(
Log AAEG Quant. Outcome |0.10 28 10.20(*) ]0.98 28 |0.81
AARG Quant. Outcome | 0.29 28 0.00 0.51 28 0.0C(
Log AARG |Quant. Outcome |0.08 28 0.20(*) |0.97 28 10.49
AATAG Quant. Outcome | 0.38 28 0.00 0.44 28 0.00
Log AATAG |Quant. Outcome |0.08 28 |0.20(*) |0.97 28 10.45
NPD Ranking Predictor | 0.27 28 0.00 0.81 28 0.00
IPR Quant. Predictor | 0.46 28 0.00 0.29 28 0.00
EQUITY Quant. Predictor | 0.34 28§ 0.00 0.58 28 0.0¢
VC Ranking Predictor | 0.54 28 0.00 0.29 28  0.0d
RD_EXPE Ranking Predictor| 0.54 28 0.00 0.29 28 0.00
PROD EXPE | Ranking Predictor| 0.48 28 0.00 0.51 2800 0.
COMM_EXPE|Ranking Predictor | 0.47 28 0.00 0.54 28 0.00
MGMT_EXPE | Ranking Predictor | 0.51 28 0.00 0.42 28 0.00
INDU Ranking Predictor | 0.45 28 0.00 0.57 28 0.00
MKT Ranking Predictor | 0.30 28 0.00 0.75 28 0.00
INT_OR Ranking Predictor | 0.27 28 0.00 0.79 28 0.00
INFORM_SUP Ranking Predictor | 0.17 28 0.04 0.90 28 0.01
FORM_SUP | Ranking Predictor| 0.21 28 0.00 0.88 28 00.0
NANO Ranking Control 0.53 28| 0.00 0.36 28 0.00
CHEM Ranking Control 0.54 28 0.00 0.29 28 0.00
LIFE Ranking Control 0.50 28| 0.00 0.47 28 0.00
MECH Ranking Control 0.53 28 0.00 0.36 28 0.00
ELECT Ranking Control 0.54 28 0.00 0.29 28 0.00
ICT Ranking Control 0.48 28| 0.00 0.51 28 0.00
INNOV Ranking Control 0.51 28| 0.00 0.42 28 0.00
EN_ENVI Ranking Control 0.53 28 0.00 0.36 28 0.00
ENTRY Ranking Control 0.16 28 0.06 0.92 28 0.03
SUBS Ranking Control 0.17 28 0.03 0.91 28 0.02
BUY Ranking | Control 0.21 28 (0.00 0.94 28 10.10
SELL Ranking Control 0.17 28 0.05 0.90 28 0.01
CONT Ranking | Control 0.14 28 10.20 0.95 28 ]0.20
SIZE Quant. Control 0.22 28 0.00 0.86 28 0.00
AGE Quant. Control 0.29 28 0.00 0.58 28 0.00

8 Showing that the outcome variables are not nognaitributed, while their log-transformed countpare normally distributed.
The variables which are normally distributed aghlighted in grey in table 6).
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Notes (*) This is a lower bound of the true significan¢**) Lilliefors Significance Correction;
(***) By basing on this method, cases have beerusled listwise, which means that if a subject
has a missing value for any variable, then theyeaotuded from the whole analysis (Field 2000).

Table 7 shows the results of three GLS regressiothefs, one for outcome variable in this study
(i.e. log employment growth [Log_AAEG], log revengewth [Log_AARG] and log growth in

total assets [Log_AATAG]). Each GLS model inclutbegh the predictor and the control variables.
The results from the different growth measures satbpeveal a reassuring consistency. Predictor
variables explain 32.8% of the variance in employnggowth (R Square for [Log_AAEG] model),
40.1% of revenue growth (R Square for [Log_AARG]d®el) and 72.6% of growth in total assets
(R Square for [Log_AATAG] model).

The Durbin-Watson statistitss equal to 2.0 for the model about the log empiegt growth
[Log_AAEG]; to 2.1 for the model about the log raue growth [Log_AARG]; to 1.9 for the

model about the log growth in total assets [Log_AS. The F-ratid’ is equal to 1.5 (p<0.10) for
the model about the log employment growth [Log_AAHG 1.4 (p<0.10) for the model about the
log revenue growth [Log_AARG]; to 1.7 (p<0.10) the model about the log growth in total assets
[Log_AATAG].

% Informing us about whether the assumption of imaelent errors is tenable.
10 Representing the ratio of the improvement in prégticas a result of fitting the model relative k@ tinaccuracy that still exists in
the model.
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Table 7 — Multiple regression models - listwise mhod(****)

. Log_AAE |Log_AAR |Log_AATA
Critical Res, | Variables | G G
dimensions Hp. Intercent 917 9.489*** 11.128***
Pt 1 e61) (1.180)  |(1.461)
-111 .035 -.296
RBV: ! NPD (.123) (.179) (.265)
Technology 5 PR -.056 -.119 -.257*
(.067) (.094) (.132)
.000 .000 .000
RBV: 3 |BEQUITY 000y |(.000) (.000)
Finance 4 Ve .099 .349 .548
(.345) (.742) (.979)
-123 206 -1.434*
RD_EXPE | 334y  |(.596) (.767)
PROD_EXP|.020 -.095 -1.283*
, E (.240) (.488) (.497)
EAEXA ement > COMM_EX |-.128 720 .365
& Ent?epreneurship PE (:262) (:463) (.562)
MGMT_EX |-.143 -413 426
PE (.313) (.521) (.644)
402* 390 108
6 |INDU (230)  |(:375) (512)
. .057 207 .610*
i m;&et 7 |MKT (164) | (.282) (.330)
L strate 8 INT_OR 025 074 126
= 9y - (.118) (.210) (.266)
> 9 INFORM_S |-.072 -.200% - 277
2| ILP: UP (.058) (.091) (.121)
S | Network 130 328" 5527
(O]
& 10 |[FORM_SUP| 103 (.190) (.249)
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Critical dimensions Variables I(_sog_AAE Ic_sog_AAR I(_Sog_AATA
126 438 -.484
NANG (353)  |(597) (.888)
-1.442* -.442 -2.673*
CHEM (779)  |(1.220)  |(1.386)
-.479 -.045 593
LIFE (307)  |(613) (.706)
-.345 -.760 -.140
dust MECH (336) | (.602) (:812)
y CLECT 350 -543 -.404
(.417) (.616) (.852)
ICT 146 .065 -.005
(.263) (.523) (.412)
-.245 -.353 -1.237
INNOV- ) 466) | (.750) (.945)
-.099 -.406 -.315
EN_ENVI ) (366)  |(.595) (.679)
-.121* .022 .076
ENTRY 1 057)  |(101) (.129)
.033 -.030 159
Competitive forces SUES (.054) (.090) (.121)
P BUY -.051 -.079 -.005
.055 .106 (.130)
-.007 119 -.139
SELL
; 0 0
@ Local context CONT (.052) (.087) (.119)
S| _. : .055* .100* .029
> 1
5 Firm's size SIZE (.030) (.056) (.024)
Tl i -.044** .035 -.135**
8 Firm's age AGE (.021) (.039) (.054)
R Square .330 372 570
Durbin-Watson 2.021 2.062 1.879
F-ratio 1.549* 1.418* 1.705*
n 117 96 47

Notes:coefficients are reported; S.E. are in parenth€¥ep<0.10; (**) p<0.05; (***) p<0.01,
(****) by basing on this method, cases have beeced listwise, which means that if a subject
has a missing value for any variable, then theyeactuded from the whole analysis.

The results of the multivariate analysis show fhats’ conditions at founding impact significantly

on their growth path, even if not always in the@otped direction. In particular, in the previous
section, relying on sound evidence provided by iptessempirical studies available in the literature
about the factors suitable to influence spin-o#atly growth processes, we advanced ten research
hypotheses. In this respect, by basing on the relségpotheses previously advanced, table 8
reports the expected results of the GLS regresamutels, whereas table 9 shows the estimated
results through the carrying out of multivariatgression analysis.

We found a significant correlation between growtlemployees, revenues and total assets are (see
again table 5). In particular, some predictor Jalga - such as the support mechanisms, both formal
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[FORM_SUP] and informal [INFORM_SUP], provided lhetparent PROs to the academic spin-
off companies - explain for more than one form ivgth (being significant for both revenue
[Log_AARG] and total asset [Log_AATAG] growth), waiother predictors - such as the
experience ripened by all the promoting partnetsoitth R&D function [RD_EXPE] and production
function [PROD_EXPE] - explain just for one formgrowth (being significant only for total asset

[Log:AATAG] growth).
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Table 8 — Research hypotheses: expected results@®)multivariate regression analysis (all
variables, listwise method)

dCirrIrt:gr?lsions Res. Hp. | Variables Log_AAEG [Log_AARG |Log AATAG
RBV: 1 NPD + + +
Technology 2 IPR + + +
RBV: 3 EQUITY + + +
Finance 4 VC + + +
RD_EXPE + + +
- I\RAzXégement 5 PROD_EXPE | + * *
% & COMM_EXPE]| + + +
< . MGMT_EXPE |+ + +
£ Entrepreneurshi 5 INDU " " "
> [MLP: 7 MKT - - -
2 | Market strategy | 8 INT_OR + + +
g ILP: 9 INFORM_SUP + + +
a | Network 10 FORM SUP |+ + +
NANO
CHEM
LIFE
Industry MECH
ELECT
ICT
INNOV
EN_ENVI
w ENTRY
2 | Competitive SUBS
@ |forces BUY
< SELL
S | Local context CONT
£ [Firm's size SIZE
8 Firm's age AGE

Note: (*) [+] = positive and significant regression cbeint (b); [-] negative and significant
regression coefficient (b)..
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Table 9— Research hypotheses: estimated results(tjiultivariate regression analysis (all
variables, listwise method)

dC.rltlcaI. Res. Hp. | Variables Log_AAEG [Log_AARG |Log AATAG
imensions
RBV: 1 NPD
Technology 2 IPR -
RBV: 3 EQUITY
Finance 4 VC
RD _EXPE -
RBV: 5 PROD_EXPE -
3 | Management & COMM_EXPE
2 | Entrepreneurship MGMT_EXPE
= 6 INDU +
> |MLP: 7 MKT +
& | Market strategy | 8 INT_OR
% ILP: 9 INFORM_SUP - -
a | Network 10 FORM_SUP + +
NANO
w CHEM - -
% LIFE
= Industry MECH
< ELECT
° ICT
£ INNOV
3 EN_ENVI
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Critical dimensions Variables Log AAEG |Log AARG |Log AATAG
ENTRY -

Competitive SUBS

forces BUY
SELL

Local context CONT -

Firm's size SIZE + +

Firm's age AGE - -

Note: (*) [+] = positive and significant regression cheient (b); [-] negative and significant
regression coefficient (b)..

6.3. RBV: technology

Hypothesis 1s rejected for the Italian case, the regressamificients being not significant. Indeed,
the empirical evidence available in the literatabeut this issue is contrasting. The Italian evagen
provided by this paper shows that being furthed#D does not significantly influence
employment, revenues and total asset growth ofafbicompanies.

Hypothesis 2s also rejected, as the multivariate analysigcatés that firms with less IPRs grow
significantly more in total assets [Log_AATAG] dug the first years than firms exhibiting a
greater volume in the IPR’s portfolio at foundirilgg regression coefficient is negative and
significant). Moreover, the Italian evidence praadby this paper shows that the number of IPRs
granted to the spin-off at founding does not sigaiftly affect employment [Log_AAEG] and
revenues [Log_AARG] growth processes (the regressoefficients being not significant). These
findings about the Italian case are in contrash \pitevious evidence available in the literature
(Niosi 2006). The negative, significant relationsbetween the total number of IPRs [IPR] and the
total asset growth [Log_AATAG] experienced by kalispin-off companies can be attributed to the
fact that spin-off companies with a high numbeRRs at founding already possess the knowledge
and the technology in order to develop their owsdpcts/services without further investing big
amount of money in R&D activities. On the otheresidpin-off companies starting their activities
without being granted any IPR do need to investsimaly in R&D activities. In these cases, the
growth in total assets is not due to increasedssatavities (the revenue growth being not
significant) but to increasing investments in R&3% a consequence, firms that are heavily
investing in R&D grow in total assets even if thiemarket’ activities are not increasing (Heirman
and Clarysse 2004a). The accounting practice ofaitig R&D costs therefore explains the
significant negative coefficient of the IPRs orat@sset growth.

6.4. RBV: finance

Hypothesis 3s rejected for the Italian case, the regressamificients being null and not

significant. This finding - which is contrastingtivithe empirical evidence provided by the
available literature (Cooper et al. 1994; Heirmad €larysse 2004b) - must be interpreted by
analyzing more in depth the characteristics ofréfponding companies in respect of the amount of
their starting capital [EQUITY] at founding (n=204)he minimum value is 500 Euros while the
maximum value is over 10 million Euros, the averagleie being about 550 thousand Euros.
However the distribution is highly left-skewed, timedian value being 12 thousand Euros (meaning
that for 50% of the responding companies the amolsitiarting capital at founding was less than
12 thousand Euros), the 75th percentile’s valuagBD thousand Euros and the 90th percentile’s
value being about 290 thousand Euros. We furthagsitigated the characteristics of the upper
decile of the distribution by basing on the amaafrgtarting capital at founding and we found that

it includes very young firms (1 to 2 years old),igéhphysiologically did not experience dramatic
growth trends yet. Therefore, the absence of agnifgiant relationship between the amount of the
starting capital at founding and annual absolutevgt is mainly attributable to this situation, in
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which most Italian spin-offs (both the growing ahé non growing ones) were founded with a very
small amount of starting capital. It is just in 1ast two years that cases of highly capitalized
companies at founding can be spotted, but itliststi early to find association with growth trends
Hypothesis 4s rejected, the regression coefficients beingtpesbut not significant. This finding -
while being in contrast with the empirical evidemeevided by some scholars (Davila et al. 2003;
Baum and , Silverman, 2004) - is in line with thvedence reported by Niosi (2006) for Canadian
spin-off companies, registering no significant effen spin-offs’ growth depending on the
availability of VC. Similarly to our Italian casbljiosi (2006) found that Canadian VC-backed spin-
offs are not significantly different from their nMC-backed counterparts in terms of growth
performances. In order to better understand thamyes leading to such a result for the Italian
case, we analyzed more in depth the characterddtite responding companies in respect of the
formal involvement of a VC among the company’s shatders [VC] in the first year of operations
(n=291). In particular, just a small minority (n91d the sample (the incidence being 5.4%)
registered the entry of a VC in the companies gqnithe first year of activity. Just in one cake t
starting capital was equal to 10 million Euros, lelior the other 15 companies it was not greater
than 100 thousand Euros. By looking at the agb®MC-backed spin-off companies in our
sample, we found that the average age is 3.6 ywhike the median age is 2 years (meaning that
50% of the VC-backed responding companies have toegnled 2 years ago). This result confirms
that in the Italian context, VC taking an equitgtstin academic spinoff companies is a recent
phenomenon (Netval 2010). Indeed, the evidence shioat the subset of VC-backed spin-off in
our sample includes very young firms, which physiitally did not experience yet dramatic
growth trends. Therefore, similarly to what observegarding the amount to the starting capital
[EQUITY], the absence of any significant relatioipshetween the formal involvement of VC
among spin-offs’ shareholders and annual absohaety is mainly attributable to this situation, in
which most Italian spin-offs (both the growing ahé no-growing ones) were no VC-backed in
their first year of operations. It is just in retgears that VC started investing more frequemtly i
academic spin-off companies, but it is still tooly#&o find association with growth trends.

6.5. RBV: management and entrepreneurship

Hypothesis 5 is rejected, as the multivariate asialydicates that Italian spin-offs whose
promoting partners exhibited at founding previoxgegience in R&D [RD_EXPE] and production
[PROD_EXPE] functions firms grow significantly lesstotal assets [Log_AATAG] during the

first years than firms started by non-experienaexioting partners, the regression coefficient
being negative and significant. Moreover, the dtalevidence provided by this paper shows that
previous experience ripened by the promoting pastimeboth commercial [COMM_EXPE] and
managerial [MGMT_EXPE] functions does not signifidg affect employment [Log_AAEG],
revenue [Log_AARG] and total asset [Log_AATAG] gribtmprocesses, the regression coefficients
being not significant. This result is contrastinghamost of the evidence provided in the available
literature (Roberts 1991; Cooper et al. 1994; Hamrand Clarysse 2004a). Similarly to the above-
expressed considerations pointed out while commeitiie testing of hypothesis 2, the negative,
significant relationship between the previous eigrere ripened by promoting partners in R&D
[RD_EXPE] and production [PROD_EXPE] function ahd total asset growth [Log_ AATAG]
experienced by lItalian spin-off companies can hébated to the fact that spin-off companies
started by experienced promoting partners are i@y to already possess the knowledge and the
technology which are necessary to develop their preducts/services without further investing big
amount of money in R&D activities. On the otheresidpin-off companies started by non-
experienced promoting partners do need to invessivaly in R&D activities. In these cases, the
growth in total assets is not due to increasedssatavities (the revenue growth [Log_AARG] is
not significant) but to increasing investments &R The accounting practice of activating R&D
costs therefore explains the significant negatvefftcient of the previous experience ripened by
promoting partners in R&D [RD_EXPE] and product[@ROD_EXPE] functions on total asset
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growth [Log_AATAG]. Firms which do not possess tt&¢ knowledge and/or the technology in
order to develop their products/services needwesnmore in R&D and, since these costs are
activated, they grow more in total assets.

Hypothesis 6s accepted just with regard to total employmeningh [Log AAEG] (the coefficient
being positive and significant) while the Italianidence provided by this paper shows that the
formal involvement of an industrial partner [INDUJdes not significantly affect revenue
[Log_AARG] and total asset [Log_AATAG] growth prases (the regression coefficients are in
fact positive yet not significant). Therefore, theolvement of an industrial parther among spin-
offs’ shareholders [INDU] turns out to be a maitedminant of early employment growth
[Log_AAEG], our results showing that founding teamduding an industrial partner grow
significantly more in terms of employment. Thes®lings are in line with the empirical evidence
available in the literature (Roberts 1991; Feendr\Willard 1990; Aggarwal et al. 2004) arguing
that the greater is the prior entrepreneurial aepee of the promoting partners, the higher is the
firm’s growth rate.

6.6. MLP: market strategy

Hypothesis 17s rejected. In fact, the multivariate analysidicates that firms targeting well defined
niche markets at start-up [MKT] grow significankss in total assets [Log_AATAG] during the
first years than firms with a broader, less focusedket strategy, the regression coefficient being
negative and significant. Moreover, the Italiandevice provided by this paper shows that the
breadth of the target market [MKT] at founding does significantly affect employment
[Log_AAEG] and revenues [Log_AARG] growth procesgie regression coefficients are
positive, but not significant). As previously padtout, the evidence available in the literature
about this issue is quite diversified, exhibitinfjetent results. If on the one side, a broaderk®iar
focus has been found suitable to achieve highewtyreesults (Biggadike 1979; MacMillan and
Day 1987); on the other side, it has been obsdiReder 1980; Cooper et al. 1986; Roberts 1991,
Heirman and Clarysse 2004a) that an initial nicde$ could help newly established companies to
reach the market without facing directly largerlsaampetitors. The positive, significant
relationship between the breadth of the target et§MKT] and the total asset growth
[Log_AATAG] experienced by ltalian spin-off compasican therefore be understood by
considering that newly established firms with adaler, more aggressive market strategy are more
likely to sustain higher initial investments (whiake suitable to increase the amount of total asset
[Log_AATAG]) than their niche-focused counterpas, they will have to compete directly with
incumbent Large Scale Enterprises (LSES), eventirabectors characterized by high entry
barriers.

Hypothesis &as advanced by basing on the empirical evidevagable in the literature,

according to which spin-offs’ international orietb@ from the start provides them with growth
opportunities (Shrader et al. 2000; Autio et aD@0Heirman and Clarysse 2004a). However, our
data do not support this hypothesis for the Itatiase: the regression coefficients are positive but
not significant. We found no effect of the geogtiatope of the market at founding [INT_OR] on
employment, revenue and total assets growth. Isideration of the peculiarities of the Italian
context, one possible explanation for this reswy e that, due to initial difficulties that academ
spin-off companies encounter in their start-up &ke-off phases (i.e.: financial and managerial
gaps to cope with), during their first year of qdens they may not be able to achieve for their
activities the geographic scope they are aiming at.

6.7. ILP: network

Hypothesis Qvas advanced by basing on the contributions aaila the literature from several
scholars (Mian 1997; Shane 2002; Cooper 1985; Htenoreand Rosemberg 2001; Birley 2002)
supporting the contention about the existencerofgtinformal network of relationships with the
parent PRO has a significant positive effect omdino However, the evaluative literature
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(MacDonald 1987; Miller and Cote 1987; Massey efl@B?2) is not conclusive on their actual
effectiveness, suggesting that the exact effestioh informal relationships on spin-offs’ growth is
an interesting area for further research. The eogbievidence provided by this paper does not
support hypothesis 9. On the contrary, the mulitaranalysis indicates that spin-offs with a
strong network of informal relationships with thaent universities [INFORM_SUP] grow
significantly less in both revenues [Log_AARG] aonthl assets [Log_AATAG] during the first
years than companies de-linked from the parentutisin from the start. Moreover, the Italian
evidence provided by this paper shows that thaenge of informal relationships with the parent
PROs [INFORM_SUP] does not significantly affect éayment [Log_AAEG], the regression
coefficient being negative, yet not significant.der to better understand the reasons underlying
such results in the Italian context, it is advisatol previously comment the outcome of the GLS
analysis with regard to research hypothesis 10.

Hypothesis 1@s accepted with regard to total revenue growthg[LAARG] and to the total asset
growth [Log_AATAG], the coefficients being positiaad significant. However, the Italian
evidence provided by this paper shows that thaemxie of formal relationships with the parent
PROs [FORM_SUP] does not significantly affect enyptent [Log_ AAEG], the regression
coefficient being positive, yet not significant. &rkefore, the existence of a strong network of fdrma
relationships with the parent PROs [FORM_SUP] tuisto be a main determinant of early
growth in revenues [Log_AARG] and total assets [LAGTAG]. These results are in line with the
empirical evidence provided by previous researaig$2002; Moray and Clarysse 2005), finding
that the network of formal relationships with trergnt PROs is significantly associated with spin-
offs’ growth paths.

An interesting question at this point is why théseance of relationships between the academic
spin-offs and the parent PROs is suitable to predaccontrasting impacts on growth processes
depending on the nature of such relationshipsdeftbrmal or informal). The answer lies in the
core of the distinction between formal and informedationships, as pointed out by Mustar et al.
(2006): ‘formal’ means that there is some kind@{dased relation, with the parent university,
whereas ‘informal’ means that the relation is matrfed in any agreement. In fact, the existence of
strong formal relationships [FORM_SUP] betweenabademic spin-offs and the parent PROs is
the signal of an actual transfer of knowledge/tedbgy from the academic environment to the new
venture and/or of the actual involvement of theepaPRO in the spin-off's equity and/or of the
formal inclusion of the company among the acknogdetiPRO’s spin-offs. Such institutionalized
relationships do produce significant and positim@acts on both the revenue [Log_AARG] (ie: by
improving the companies’ image and reputation @nntarket, fostering the market acceptance for
the spin-offs’ products and services and increasiggificantly the revenues) and total asset
[Log_AATAG] growth*’. On the other hand, the existence of strong inémelationships
[INFORM_SUP] between the academic spin-offs andoirent PROs is suitable produce negative
and significant impacts on both the revenue [LogR& and total asset [Log_AATAG] growth
experienced by spin-off companies. In fact, theuo@ance of frequent, not institutionalized forms
of support provided by the parent PROs to thein-gfis are likely to produce ‘relaxing effects’ on
the run carried out by companies to reach the mavitke their products and services, therefore
impacting negatively on revenues growth [Log_AARMDbreover, the availability of offices,
laboratories, infrastructures and facilities pr@ddy parent PROs is likely to induce spin-off
companies to use such forms of support, theretmtaaing direct investment in such areas, with a
physiological detrimental impact on the value dét@assets [Log_AATAG].

Another possible interpretation of such resulth# parent PROs are finally succeeding in ripening
a successful selection capability among the diffeemtrepreneurial initiatives put in place by thei
academic personnel, instauring strong formal r@tethips and providing institutionalized forms of
support just to the most promising companies (tlaald explain the positive association between

11 For instance, through the conclusion of joint aesk contracts between the spin-offs and theirmaP®Os, whose amount is
suitable to increase the value of total assets tive)
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the formal support mechanisms provided by the p&&0s [FORM_SUP] and the growth in both
revenues [Log_AARG] and total assets [Log_AATAGjdaoffering not institutionalized support
services along with informal kind of relationshipsthe least promising ones (this would explain
the positive association between the informal suppechanisms provided by the parent PROs
[INFORM_SUP] and the growth in both revenues [LodRG] and total assets [Log_AATAG]).

6.8. Control variables

Regarding théendustry, we found that spin-offs operating in the chemsgsdtor [CHEM] grow
significantly less in terms of both employment [LAAEG] and total assets [Log_AATAG] during
their early growth path than spin-offs companie®ined in other technologies.
Concerningcompetitive forcesa negative significant effect of entry barrierN[ERY] on the early
growth of academic spin-offs in terms of employmi&ioig AAEG] can be observed. In other
words, those firms which encountered at foundirgdhér level of entry barriers tend to grow less in
terms of number of employees than the academieapoompanies which did not find so difficult
to enter the market. This inverse relationshiphigsplogical if we consider that in cases of high
levels of entry barriers at founding, firms haveststain very significant costs to enter the market
and therefore in the first years of operations theylikely not to be able to increase their siae (
terms of human resources employed).

With regard to théocal contextthe support provided by the local environmenwimch the
academic spin-off companies are embedded [CONTahwegative and significant effect on growth
in terms of total assets [Log_AATAG]. Such a negatielationship can be interpreted by adopting
an ‘open innovation’ perspective (Chesbrough 2008fact, those spin-off companies which
embedded in local contexts being more conducientcepreneurial activities and more vibrant in
terms of ideas generation, knowledge exchangejgsibsidies offers and so on, are more likely to
benefit from such supportive environment rathentimyesting directly further money in order to
develop internally what is needed, with physioladitegative effects on total assets growth.
Concernindirm’s size we found a significant positive effect of size {erms of FTES) at founding
[SIZE] on growth in employment [Log_AAEG] and rewss [Log_AARG], indicating that larger
firms at founding grow more in terms of both em@ey and revenues than their smaller
counterparts. Such results seem to confirm fostdmple of Italian spin-offs the validity of the
Gibrat's (1931) Law of Proportionate Effect, holgithat (absolute) growth is proportional to size
and that the proportionality factor is random. thes words, according to this law, proportional
growth rates are size-independent.

Regardingirm’s age we found a significant negative effect of aggéar 2009 [AGE] on growth

in employment [Log_AAEG] and total assets [Log_AAGA indicating that older firms grow less
in both employment and total assets than their geunounterparts. This finding is strongly
supported by previous empirical evidence availablie literature (Sutton 1997; Barron et al.
1994; Evans 1987b; Jovanovic 1982; Storey and Téa1@8; Delmar et al. 2003; Reynolds 1987),
suggesting that younger firms are likely to hawghkr annual growth rates than older firms.

7. Conclusions and implications

In recent years, academic spin-offs received aflacademic and political attention, primarily due
to their perceived potential for job creation, emmc growth and wealth creation. Empirical
evidence has shown, however, that just a smalkepgge of them exhibit actual growth paths,
whereas most of them tend to be stagnant (Storaly #887; Reynolds 1987; Storey and Johnson
1986). This paper aimed at identifying the critieatiables determining early growth processes of
academic spin-off in the Italian context, in teroigmployees, revenues and total assets.

Our results indicate that a bundle of assets, mpaiticular (a) the formal involvement of an
industrial partner among the company’s shareholdersg the first year of firm’s operation, (b)
the targeting of a large and broadly-defined maakébunding stage and (c) the availability of a
strong network of formal relationships with thegrarPROs are lying at the heart of the firm’s
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growth prospects. On the contrary, the size offtis’ portfolio at founding; the experience
previously ripened by the promoting partners in R&m production functions and the availability
of informal support mechanisms from the parent PR®snpact negatively and significantly on
growth processes (mostly in terms of total assets).

Finally, the stage of new product development ahébng; the initial amount of the starting capital;
the formal involvement of a VC among the comparsyiareholders during the first year of firm’s
operation; the experience ripened by the promgiargners in commercial and managerial
functions and the breadth of the target marketesamnpany’s inception do not affect growth
processes.

We found that production and R&D experience presipuipened by the promoting partners has a
strong negative impact on the early growth of anadepin-offs in terms of total assets while the
majority of spin-off companies are started by pytethnical founding teams, often lacking in
market orientation. The importance of having arustdal partner taking an equity stake in the
spin-offs is still often undervalued by technicatrepreneurs, TTOs and policy makers. This study
clearly shows that also for spin-offs, the impdotmtrepreneurial experience on growth is stronger
than the impact produced by R&D experience. Prdasmeentrepreneurs should first assess their
own readiness for starting a new business, by ¢chgctkeir market competencies and — if lacking —
by (eventually) waiting for an industrial partnerbuild a proper set of own skills before creating
the new venture.

Regarding limitations of the present paper andctivas for further research, our study only
contains data on Italian academic spin-off commamepositive consequence of analyzing a
national geographic coverage is that it reducesntfh@ence of non-measured variance. The trade-
off, however, is that one might question the exdewalidity of this national context and our
findings.

Secondly, we focus on the effects of firms’ corafis at founding on the early growth path of
academic spin-off companies. Of course, both theamue variables and the predictor variables are
not static. A more dynamic definition of the predicvariables would therefore be more realistic
(Davidson and Wiklund 2001).

Thirdly, in the future, research could deepen thedysis of the growth issue, by investigating its
links with the literature about spin-off survivédjlure and long-term competitive advantage. Our
results indicate that an interesting research gurestould be to study more in-depth spin-offs’
business models, by investigating the charactesisti their revenue streams, of their human
resources and employment structure, of their basifunctions.

Finally, a stimulating research topic for futurewabe the formation of the entrepreneurial teams.
In fact, our data clearly show that adding an indaispartner to the promoting partners of the spin
offs facilitate their early employment growth. Howee, functional heterogeneity brings with it
various challenges, increasing both cognitive ¢oinéind affective conflict within the decision-
making team. At present, there is little evidentéhe literature about this issue and what can be
done to facilitate these interactions.
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