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University Spin-Offs (USOs) are dynamically involved in the knowledge spillover process and incorporated in the
regional entrepreneurial ecosystem. Drawing on the knowledge spillovers related concepts and entrepreneurial
ecosystem approach, the paper aims to explore the hypothesis that the regional context may partially determine
the USOs’ growth via a cross-national analysis and using an ‘interactionist’ approach. Two samples of Spanish
and Italian USOs (516 and 904 firms, respectively) over the period 2005-2013 were used and it was applied the
multilevel modelling to empirically test the hypotheses. The findings show that regional context affects firm’s

growth only for Spanish USOs, while for the Italian USOs the evidences seem to suggest a not significant
determining influence. The paper provides evidence that the region is a critical contextual dimension and an
influential factor in building a more explicative research agenda on entrepreneurial universities.

1. Introduction

Public policies at national and international levels progressively
consider University as having a significant role to play in economic
development (Smith [1]; Sandstrom et al. [2]), especially within the
interdependence of players and system-level institutional, informa-
tional, and socioeconomic environments that form the entrepreneurial
ecosystems (Audretsch and Belitski [3]). In particular, the formation of
University Spin-Offs (USOs) are considered central pillars of an entre-
preneurial ecosystem since they have become a common way to create
value from research and to transfer technology, commercializing aca-
demic research results and intellectual property (IP) (Guerrero et al.
[4]). Indeed, USOs have been raised the attention of public policies
because of their potential capability to spread scientific knowledge and
to contribute to regional socio-economic growth (Audretsch et al. [5];
Smith and Bagchi-Sen [6]), expanding relations with industry (Benghozi
and Salvador [7]), and creating job opportunities for both academics
and students (Rizzo [8]).

However, because of their technological/knowledge bases, USOs
combine the typical problems of new technology-based firms with the
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traditional difficulties for start-ups (Oakey et al. [9]). Particularly in
Europe, several scholars highlighted that most USOs tend to remain
small and seem to be lifestyle firms rather than high-growth companies
(Harrison and Leitch [10]). In this regard, the stimulation of USOs’
growth is becoming a critical issue for universities and governments
(Hess and Siegwart [11]; Schaeffer and Matt [12]).

Several scholars call for a more understanding of the growth-
enhancing factors for USOs, too (Galati et al. [13]; Hayter [14]; Wenn-
berg et al. [15]). In particular, some recent firm growth studies, also in
the entrepreneurial university context, argue the benefit of applying an
‘interactionist” approach by using hierarchical or multilevel modelling,
with the purpose of concurrently investigating the firm and the
context-levels (Boshuizen et al. [16]; Van Oort et al. [17]; Rodri-
guez-Gulias et al. [18]; Chang et al. [19]). Such empirical approach
becomes pivotal in the study of USOs, because of the role played by the
context where the firm is located and the knowledge spillovers, jointly
with the firm’s intrinsic characteristics.

Studies have shown the regional impact of universities on new
business creation and knowledge transfer (Vohora et al. [20]; Etzkowitz
and Klofsten [21]; Horta et al. [22]) and the impact of the university’s

E-mail addresses: aprencipe@unite.it (A. Prencipe), ccorsi@unite.it (C. Corsi), maria.gulias@udc.es (M.J. Rodriguez-Gulias), sara.fernandez.lopez@usc.es

(S. Fernandez-Lopez), david.rodeiro@usc.es (D. Rodeiro-Pazos).

https://doi.org/10.1016/j.seps.2020.100814

Received 25 November 2019; Received in revised form 24 January 2020; Accepted 20 February 2020

Available online 26 February 2020
0038-0121/© 2020 Elsevier Ltd. All rights reserved.


mailto:aprencipe@unite.it
mailto:ccorsi@unite.it
mailto:maria.gulias@udc.es
mailto:sara.fernandez.lopez@usc.es
mailto:david.rodeiro@usc.es
www.sciencedirect.com/science/journal/00380121
https://http://www.elsevier.com/locate/seps
https://doi.org/10.1016/j.seps.2020.100814
https://doi.org/10.1016/j.seps.2020.100814
https://doi.org/10.1016/j.seps.2020.100814
http://crossmark.crossref.org/dialog/?doi=10.1016/j.seps.2020.100814&domain=pdf

A. Prencipe et al.

entrepreneurial activity on regional competitiveness (Guerrero et al.
[23]) but, to the best of our knowledge, no studies have focused on the
other side of the coin, that is, the impact of regional context on USOs’
growth.

The regional context may represent an important source of knowl-
edge spillovers for the USOs’ growth perspectives due to the constant
and growing contacts and the reciprocal trades between universities and
external local actors (Rodriguez-Gulias et al. [18]). Even there are
different knowledge spillovers all of them are impacted by the context of
the environment (Ferreira et al. [24]). Also, it becomes critical to
consider the entrepreneurial ecosystem approach because it includes the
regional elements that are essential to knowledge spillover entrepre-
neurship (Spigel [25]; Stam [26]), systematically addressing the central
factors that facilitate regional entrepreneurial activity (Qian [27]),
particularly for innovative or high-growth firms (Qian [28]) such as
USOs.

We therefore pose the following research question: may the knowl-
edge spillovers of the regional context and the different factors in the
regional entrepreneurial ecosystem in which a USO is launched partly
determine its growth? In order to explore this question, we build on the
Knowledge Spillover Theory of Entrepreneurship (Acs et al. [29]), the
entrepreneurial ecosystems framework (Spigel [25]; Spigel and Harrison
[30]1) and the Resource-Based View theory (Penrose [31]; Sirmon et al.
[32]) proposing that expertise and resources, both physical and intan-
gible, in a regional geographical area may potentially impact the growth
dynamics of the university ventures.

We rely on a panel dataset comprising 516 and 904 Spanish and
Italian USOs, respectively, over the period 2005-2013 and located in 36
administrative regions. A multilevel analysis is applied. Our study makes
several contributions to the literature on contextual determinants of the
USO’s growth. First, whereas several studies have looked at the link
between contextual determinants and the growth of USOs, this study
simultaneously disentangles the effects of the regional and the firm-level
factors on the USOs’ growth dynamics by using multilevel modelling.
Second, by analysing the emerging and critical role of knowledge
spillovers linked to the regional context and the related entrepreneurial
ecosystems approach, this study adds new lights about the relational
dynamics among regions and growth of USOs. In this regard, since USOs
stem from universities to commercialise research outputs, they might
benefit from regional knowledge spillovers, as well as from the inter-
action with individual entrepreneurs and the social and economic en-
vironments constituting the entrepreneurial ecosystem to a greater
extent than other firms. This is central to well recognise the dynamic
stream of knowledge spillovers in the regional context. Third, most
datasets of USOs involve a single country and usually rely on cross-
sectional research designs. As this study matches the majority of USOs
across two different national contexts over an 9-years period, we extend
the understanding of the within- and the between-country effects on the
USOs’ growth.

The remainder of this paper is organised as follows: Section 2 in-
troduces the literature review and presents the positioning of this paper;
in Section 3, the data are described while Section 4 discusses the model
used for the empirical analysis; Section 5 and 6 give the results, and
finally Section 7 summarises the main findings and provides the impli-
cations for research and practice.

2. Theoretical framework
2.1. Multilevel analysis and university spin-off growth

The studies on entrepreneurial context are dominated by single-level
approaches, mostly concentrating on the individual or on the company
as (single) unit of study (Davidsson and Wiklund [33]). Nevertheless, in
recent years there has been a rising acknowledgement that multilevel
modelling generates a more comprehensive understanding of the firm’s
growth dynamics (Morales and Holtschlag [34]; Wright and Stigliani
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[35]; Van Oort et al. [17]) by hierarchically considering individual and
contextual factors.

Up to now, the studies exploring growth drivers within and across
different levels of analysis are not so diffuse in the literature on firm’s
growth. The need to go further a single level of analysis becomes a
cornerstone in the entrepreneurial university literature. Thus, at a
micro-level of analysis and following the Resource-Based View of the
Firm (RBV), USOs’ growth is closely related to the financial, human,
cognitive and organizational resources of the venture (Berbegal-Mir-
abent et al. [36]). Also, external resources are critical sources of
competitive advantage and growth opportunities for USOs (Raspe and
Van Oort [37]; Rodriguez-Gulias et al. [18]), given that they have an
urgent need of improving their initial resource endowment (Brush et al.
[38]; Mustar et al. [39]) through interaction with other players in the
entrepreneurial ecosystem. For instance, academic entrepreneurs need
to improve their managerial credibility and entrepreneurial capability to
gain access to outside resource providers and, here, the parent university
can play both a fostering and an assisting pivotal role (Rasmussen et al.
[40]; Rasmussen and Wright [41]). Thus, some studies call for reflection
on the ways in which external (contextual) resources of USOs, especially
those referred to the regional knowledge spillovers (Rodriguez-Gulias
et al. [42]), and internal ones, when simultaneously considered,
leverage the USO’s growth (Rasmussen et al. [40]; Raspe and Van Oort
[37D).

Though different levels of analysis have been considered in the USO
literature, these levels have usually been explored in a separate way
(Lockett et al. [43]; Rothaermel Agung and Jiang [44]). Thus, the ways
through which the context affects USOs’ growth remain still ambiguous.
Given that regional knowledge infrastructure and technology policy are
crucial for a firm’s growth performance and innovation (Beugelsdijk
[45]), our study aims at bridging the gap between the firm- and the
regional-level in the case of USOs.

Drawing on previous arguments we address such a question by using
multilevel analysis which allows us to simultaneously considering the
available resources of USO at firm-level and at regional-level. Moreover,
the use of the multilevel modelling allows pondering the firm-specific
characteristics as critical ‘controls’ to isolate the effects of the regional
variables (Raspe and Van Oort [37]). In so doing, we not only coun-
terbalance the trend to overemphasizing the contextual resources in
USOs’ growth to the detriment of firm resources (Dicken and Malmberg
[46]), but also acknowledge that the effects of regional knowledge
spillovers may differ across USOs, mainly depending on their resource
endowment and capabilities. Consequently, we propose the following
hypothesis:

H1. Multilevel analysis is a more appropriate methodology to test the
existence of a regional effect on the USOs’ growth than that of the single-
level analysis.

2.2. The region-level focus in the entrepreneurial ecosystem approach

Basically, the entrepreneurial ecosystem approach postulates that
certain circumstances occurring outside the boundaries of a firm but
within a spatial area contribute to the development of the organization.
Thus, entrepreneurial ecosystems can be defined as a set of interde-
pendent players and system-level informational, institutional and so-
cioeconomic settings (Audretsch and Belitski [3]) spatially bounded. In
this regard, several scholars acknowledge the critical role of the
geographical dimension and the proximity in understanding the growth
dynamics and firm performance (Grillitsch and Nilsson [47];
Molina-Morales et al. [48]). More specifically, the region has been
mostly chosen as the spatial unit of study under the entrepreneurial
ecosystem approach. In this regard, Mathisen and Rasmussen [49] point
out that USOs are embedded in a surrounding regional ecosystem that is
built by an idiosyncratic history, embracing composite relations among
universities, public authorities, industry, financiers, and the human
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resource capital. USOs are seen as pioneers in shaping the business
environment in their regional entrepreneurial ecosystem; however,
regional factors also impact the conditions affecting the creation and
subsequent growth of USOs. Additionally, Fini et al. [50] using multi-
level analysis and analysing the institutional determinants (at both na-
tional and university levels) of USOs quantity and quality, remark that
regional-level factors may also impact on spin-off establishment and
growth.

The regional context has been accepted as a central argument for
knowledge generation, not only concerning firm’s growth (Fallah et al.
[51]; Duschl et al. [52]) but also the USOs (Autio et al. [53]; Sternberg
[541; Rodriguez-Gulias et al. [18]).

In this view, the Knowledge Spillover Theory of Entrepreneurship
(KSTE) posits that knowledge created by incumbent firms and research
centres (Utterback [55]) spills over to knowledge and technology-based
firms, such as USOs, which are primarily qualified to absorb such
knowledge and integrate it with the knowledge created in-house
(Caiazza et al. [56]). In fact, USO are considered one the most tailored
agent to gain positive spillovers for the regional context, since the
analytical or synthetic knowledge base characterizing them is quite
affected (with different degrees) by geographic boundaries (Klepper
[57]; Asheim et al. [58]).

Knowledge is indicated as a definite strategic resource and the
fundamental basis for generating competitive advantage according to
knowledge-based view (Nagano [59]). The knowledge needed for USOs’
growth may be gained from a mixture of internal and external sources,
such those related the regional context. Strategic entrepreneurship,
grounded in the RBV of the firm, identifies the prominence of accessing
the resources and capabilities needed to support opportunity seeking
behaviour targeted at realizing competitive advantage and growth
(Caiazza et al. [60]). Understating the sources of these resources and
capabilities related to regional context and its entrepreneurial
ecosystem is fundamental in the understating of the knowledge spill-
overs effect of regions on USOs’ growth (Liu et al. [61]). Our focus on
RBV and KSTE highlights the role of the resources and capabilities
embodied in the regional knowledge and entrepreneurial ecosystem in
adding competitive advantage and growth for USOs. Therefore, these
two approaches complement each other by underlining that critical
resources/knowledge for growth may be beyond firm boundaries and so
USOs may benefit from regional knowledge spillovers.

The regional knowledge infrastructure, understood as a combination
of R&D employees and expenses, has become a cornerstone of the
regional innovation policies for which the region’s firms can also benefit
(Grillitsch and Nilsson [47]; Fini et al. [62]). Thus, the regional
knowledge infrastructure has been proved to boost long-term innovative
investments that reinforce the growth patterns of firms (Beugelsdijk
[45]; He et al. [63]) in general, and USOs in particular (Rasmussen et al.
[64]; Sternberg [54]). Similarly, the region might be a critical source of
human capital spillovers for knowledge and technology-based firms,
such as USOs (Sanso-Navarro et al. [65]). Given that knowledgeable
human capital has high capabilities to absorb and exploit knowledge, it
represents a strategic component of the regional knowledge economy
and of the firm’s growth patterns (Raspe and van Oort [66]). Actually,
the USOs’ needs of highly skilled R&D workers require them to recruit
the most brilliant human capital in the region, favouring the growth of
the firm (Rodriguez-Gulias et al. [42]).

Furthermore, in order to alleviate the financial constraints, public
programs provided at regional level may foster the generation and the
development of new technology-based firms. In this regard, the function
of venture capital funding is well acknowledged by academics and
policy makers (Colombelli et al. [67]; Chemmanur et al. [68]; Dutta and
Folta [69]), especially with regard to new small ventures, high-tech
sectors (Grilli and Murtinu [70]) and also USOs (Rodriguez-Gulias
et al. [71]; Bock et al. [72]). Frequently, the funding programs are
launched through local administrations and regional funding with the
purpose of providing financial and non-financial support to stimulate
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the technology transfer from the university to the industry (Lockett et al.
[731) but also specifically directed to USOs (Sternberg [54]), in the form
of public incubators and science parks, too (Kochenkova et al. [74]).

Finally, regional context may provide firms with other resources
related to spatial externalities (Guerini and Rossi-Lamastra [75]; Casper
[76]; Colombelli [77]). Indeed, firms face critical junctures in their
growth process. They need to gain definite resources and skills to be
capable to develop to the subsequent stage (Vohora et al. [20]). These
resources and links can generally only be gained outside the firm, in its
local context. The university ventures are usually determined by a
technological idea rather than a definite market demand. In this regard,
the knowledge and the technologies, enclosed in this idea, face some
constraints to suit a market need (Mosey and Wright [78]). Thus, the
local industry setting may potentially stimulate the business develop-
ment of USOs by being dynamically involved in several relational in-
terchanges with universities (Etzkowitz [79]; Perkmann et al. [80]). Due
to the lack of business and commercial experience, the academic
entrepreneur usually needs the support, the resources and other exter-
nalities of the agents from outside the university context (Rasmussen
et al. [40]; Rasmussen et al. [64]).

Stemming from previous arguments, we propose the following
approach:

H2. The regional context in which a USO is launched may partly
determine its growth.

3. The data and sample

In the past fifteen years, we have assisted to a considerable increase
in the number of USOs set up in Spain and Italy. In spite of this, a major
obstacle for empirical research on USOs has traditionally been the lack
of a common definition (Pirnay et al. [81]). Since this research cover two
different countries, this point was crucial to guarantee the comparability
of results. Therefore, we previously agreed in considering as USOs those
firms created to exploit university knowledge but not necessarily foun-
ded by university staff. This definition of USO also seems to be the most
widely used among researchers (Zhang [82]).

According to this definition, the study sample initially included 531
Spanish USOs, observed from 2001 to 2013, and 952 Italian USOs,
observed from 2005 to 2014. In order to have a common period of
analysis, the period 2005-2013 was selected, which led us to discard 63
USOs. Therefore, the final sample consisted of 1,420 USOs located in 16
Spanish and 20 Italian regions over the period 2005-2013. Table 1
shows the geographical distribution of USOs across Spanish and Italian

Table 1
Distribution of USOs in regions (by country).
Spain Region N° USOs Italy Region N° USOs
Catalonia 132 Piedmont 107
Andalusia 82 Lombardy 106
Valencian Community 71 Tuscany 102
Madrid 68 Emilia-Romagna 96
Galicia 48 Apulia 70
Basque Country 39 Veneto 61
Aragon 12 Lazio 56
Canary Islands 11 Friuli-Venezia Giulia 53
Asturias 10 Marche 48
Castile and Leon 10 Liguria 36
Murcia 9 Sardinia 32
Navarre 7 Umbria 30
Castile-La Mancha 5 Calabria 24
Extremadura 5 Campania 24
Cantabria 4 Abruzzo 15
Balearic Islands 3 Sicily 15
Trentino-South Tyrol 15
Molise 8
Basilicata 5
Aosta Valley 1
Total 516 Total 904
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regions.

Table 1 reveals that USOs vary substantially across regions. While
more than 55% of Spanish USOs are located in only three regions, the
three Italian regions with more USOs concentrate slightly less than 35%
of the total. Furthermore, 25% of the Spanish regions have hosted five or
fewer USOs, but this percentage is 10% in the Italian case. Accordingly,
the concentration of USOs by region seems to be rather higher in Spain
than in Italy.

4. Model specification

Testing the H1 actually means answering the question of whether
using multilevel modelling is a more appropriate methodology than
using single-level analysis in which contextual variables can also be
introduced. More specifically, we tested whether a three-level model fits
the data significantly better than a single-level model without super-
cluster and cluster effects (Leckie [83]). In so doing, the simplest
three-level model that decomposes the total response variance into level
specific variance components (Leckie [83]) was considered:

GROWTH;jk = Bo + vk + uj + ejjx [Model 1]

vi ~ N(0, 6%)
uj ~ N(0, 6%)
eijk ~ N(0, )

where GROWTHj, is the observed growth for occasion i in USO j in re-
gion k, B is the mean response across all occasions, vy is the effect of the
region, u; is the effect of USO j within region k, and ejjx is the residual
error term.' Then, it was performed a likelihood ratio test (LR)
comparing the empty three-level model with the empty single-level
model (Leckie [83]).

LR = —2 InL; — (—2logLy,)

where L; is the likelihood value of the single-level model, Ly is the
likelihood value of the multilevel model and ‘In’ refers to the natural
logarithm.

After validating the H1, we properly tested whether USO’s growth is
partly determined by the region where USOs are located (H2). More
specifically, we compared the three-level model (Model 1) with the
following two-level occasions-within-USO model (Model 2) (Leckie
[831; Rabe-Hesketh and Skrondal [84]) by performing again the LR
test”:

GROWTHij = fPo + uj + €j [Model 2]
uj ~ N(0, 6%)

Cjj~ N(0, Q)

1 The random effects are assumed to be independent of one another and
normally distributed with zero means and constant variances. For the residual
errors, it was assumed that they have a first-order autoregressive correlation
structure, AR (1) (Rabe-Hesketh and Skrondal [84]; Steele [89]). Under an AR
(1) model var(e;) = cze (constant) for all occasions i and cov(esjy, e€;ji) = cze pli -
i’l, so corr(ejk, epjk) = p“ -l Thus, the correlation between the responses at
occasions i and i’ depends on the length of time between them, and is smaller
the further apart occasions i and i’ are (Steele [89]).

2 1t should be noted that the value of L; is now the likelihood value for the
two-level occasions-within-USO (Model 2) and differs to that used in the pre-
vious LR test. The value of Ly, on the other hand, is the same. As suggested by
Rabe-Hesketh and Skrondal [84], it divide the p-value by two for testing one
variance when another uncorrelated random effect is in the model.

3 In this case, we are testing the null hypothesis that there are no supercluster
effects (Ho: 02, = 0).
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5. Descriptive analysis
5.1. The dependent variable: USO'’s growth

Firm’s growth is considered an important indicator of performance
in newly established ventures, with employment and sales being the
most extended measures of growth (Wennberg et al. [15]). Conse-
quently, in this work, separate complementary models were estimated
for both measures of growth. Following Wennberg et al. [15], growth
rates were calculated as the In(size; ¢/size; t.1). Table 2 shows the average
annual growth rates of the USOs for the period 2005-2013.

Whereas the little difference in the average annual growth rate of
employment between Spanish USOs’ (24.3%) and Italian ones (21.3%)
is not statistically significant, when the analysis is done year per year
significant differences are found.

5.2. The independent variable: regional context

In both countries, USOs’ growth rates vary across regions over the
period 2005-2013. Fig. 1 illustrates the average annual growth rates of
both employment and sales in the Spanish and Italian USOs.

The average annual employment growth rates were positive in 14 of
the 16 Spanish regions (87.5%). Similarly, the Spanish USOs showed
positive sales growth rates in most of the regions (75%). In the Italian
case, slightly more than half (55%) of the regions have positive average
annual employment growth rates in their USOs. In contrast, only about
the 25% of them showed positive values in the average annual growth
rates of their USOs’ sales. Hence, the proportion of regions with positive
annual mean values of growth (employment and sales) is higher in Spain
than in Italy.

6. Multivariate analysis

The results of the estimations of the three and two-level variance
component models [Model 1 and Model 2] to USOs’ employment growth
in the Spanish and Italian cases are showed in Table 3.

The estimations show that the USOs random effects (qu) values for
three- and two-level models [Model 1 and 2 respectively] are very low in
both Spain and Italy when we analyse the employment growth. The
three-level region random effects (GZV) values are low but not as much as
the USOs random effects (qu), and the one-level occasion random ef-
fects (cze) are the highest in the two countries. Also, in both countries LR
tests are significant when comparing multilevel three-level model
[Model 1] and a simplest linear regression (with p < 0.1). Hence the
results confirm that multilevel modelling is a more appropriate
approach than single-level analysis in the study of the region effect on
USO employment growth (H1).

However, LR test rejects the null hypothesis that there are no su-
percluster effects (Hy: 62, = 0) in the Spanish case. Hence Spanish USOs
located in the same region are more homogeneous in terms of employ-
ment growth than Spanish USOs situated in a different region, but there
is no evidence for Italian USOs. Our findings only support the H2 in the
Spanish case, the region effect on the employment growth was found in
Spain but not in Italy.

In the same way, Table 4 presents the results of identical estimations
for sales growth. Again, H1 is validated to both countries, while H2 is
supported only for Spain, reinforcing the results obtained for employ-
ment growth.

Finally, Table 5 presents a summary of the empirical findings.

7. Result discussion and conclusions

Nowadays entrepreneurial universities have become key actors in
regional entrepreneurship agendas due to their technology transfer ac-
tivities, especially through the creation of USOs. In this respect, the
growth rates of such firms are at the heart of academic debate and public



A. Prencipe et al.

Socio-Economic Planning Sciences 72 (2020) 100814

Table 2
Annual growth rates of the USOs for the period 2005-2013 (by country).

Variable Italy Spain t-test
Year Mean (Std. Dev) Mean (Std. Dev) t P

EMPLOYMENT 2005-2013 0.213 2.130 0.243 0.760 —0.577 0.564
2006 0.078 0.212 0.424 1.003 -1.239 0.217
2007 0.090 0.441 0.379 0.801 —2.110** 0.036
2008 0.470 2.597 0.561 1.095 —0.397 0.691
2009 0.663 6.064 0.273 0.831 1.062 0.289
2010 0.004 0.876 0.201 0.654 —2.468** 0.014
2011 0.231 0.963 0.189 0.598 0.529 0.597
2012 0.175 0.660 0.074 0.620 1.901* 0.058
2013 0.137 0.664 0.057 0.393 1.702* 0.089

SALES 2005-2013 3.244 89.066 1.371 9.713 0.994 0.320
2006 0.387 0.899 1.708 6.715 —1.985%* 0.048
2007 0.327 0.796 2.728 12.533 —2.343** 0.020
2008 2.755 13.689 1.804 5.843 0.988 0.324
2009 2.608 29.072 2.256 17.650 0.188 0.851
2010 13.042 229.772 1.020 5.585 0.971 0.332
2011 1.372 9.038 1.407 11.865 —0.048 0.962
2012 1.340 6.162 0.282 1.567 3.043%** 0.002
2013 1.103 9.822 0.348 3.020 1.247 0.213

Notes: ***, ** and * indicate significance at 0.1%, 1% and 5% level, respectively. The table also shows the difference of means for the annual growth rates between

Italian and Spanish USOs. The t statistic is used to test the equality of means.

policies. With the rising interest in the field, new questions have been
posed such as whether the regional entrepreneurial ecosystem, in which
the university venture runs, may potentially be growth-enhancing.

This paper aimed to study the impact of the regional context on the
USO’s growth by applying multilevel analysis. Indeed, it develops a
cross-national analysis based on a panel sample of 516 Spanish and 904
Italian USOs, over the period 2005-2013 and located in 36 adminis-
trative regions. By using multilevel modelling and mainly drawing on
the KSTE, the findings confirm that the regional context is a significant
and actual dimension for clarifying USOs’ growth. This result is in
accordance with those obtained by Rodriguez-Gulias et al. [42], point-
ing out that multilevel modelling is a more appropriate approach than
single-level analysis in the study of the region impact on USOs’ growth.

Furthermore, the findings remark that the regional context explains
the firm’s growth only for Spanish USOs, both in terms of employment
and sales, while the region seems to not produce effects on Italian USOs.
In other words, substantial changes at the region-level partly determine
the growth at firm-level in the Spanish USOs, whereas the same does not
hold for the Italian ones. Hence, only the Spanish USOs can benefit of
being located in certain regions instead of in others. As remarked by
Aparicio et al. [85], we suggest that regional conditions can may not
have an automatic effect on firm’s growth; hence, specific mechanisms
(in the forms of infrastructural, funding and networking support, at local
and national level) are required to serve as a conduit to entrepreneurial
successful activity that impacts on firm creation and subsequent eco-
nomic growth.

The different effect of the region across countries suggests that in
Spain the knowledge spillovers of the regional entrepreneurial
ecosystem and the other linked spatial externalities are more effective in
fostering university ventures compared to those of the Italian context.
This does not mean that the Italian USOs have less growing performance
than the Spanish ones (in this regard we found mixed patterns of growth
for Spanish and Italian USOs in the period of analysis), but only that the
promoting actions and the environmental setting at regional-level do not
reach the university entrepreneurial context. The reasons about the
emerging weak role of Italian regions in partially determining the
growth of Italian USOs might be related to low proactivity of Italian
universities, with more than 40% of them without a Technology
Transfer Office (TTO) by the end of 2005 (Baldini et al. [86]). Further,
the decrease of regional public spending, as well as the cut of public
funds for the Italian universities and TTOs established by the 2010’
Italian University Reform (law n. 240/2010) have been reduced the

likelihood of success in the creation and growth of USOs (Algieri et al.
[871). In addition, although Italy’s innovation policies at national and
regional level have been improved in terms of coherence, persistent lack
of resources, fragmentation in various sectors, discontinuities over time
and the lack of an ex-post assessment of interventions has created
redundant, unproductive and unclear policies for potential beneficiaries
(Donatiello and Gherardini [88]).

The paper has some remarkable implications. The evidence about the
role of the region in determining the USO’s growth represents a critical
contextual dimension and influential factor in building a more explica-
tive research agenda on the university ventures. Hence, using a multi-
level approach, this study makes a significant methodological and
theoretical contribution to the literature. Additionally, in view of the
fact that the regional context has a substantial role in fostering USOs’
growth in Spain, but not in Italy, a more effective regional policy agenda
in supporting the development of USOs is required, both in the Spanish
regions, which lack of proactive, coordinated and diffuse fostering ac-
tions of university entrepreneurship, both in Italy. Because also if Italian
USOs seem to be not sensitive to regional-level dimensions of growth,
the recognised role of regions and its entrepreneurial ecosystem as one
of the main drives of knowledge spillover and other technology-based
externalities and resources may suggest that the planning of a shared
and stimulating milieu. In addition, a higher engagement of the regional
agents (both public and private) in the spin-out process is a critical
prerequisite to foster USOs’ growth. Ever from a policy perspective, a
further suggestion of the paper is that the growth prospects of USOs
should be a factor in the eminence of its regional socio-economic
context. The university ventures located in superior quality regional
entrepreneurial ecosystem with effectively knowledge spillover process
should have higher growth potentials compared to similar ventures in
lower regional contexts in terms of quality of their basic resources of
knowledge and innovative system.

Further, in the regions where the entrepreneurial ecosystem does not
have a positive impact on USOs’ growth, universities should invest in
producing in-house support mechanisms. In detail, universities would be
better off pursuing incremental investments in the establishment of in-
ternal dedicated funding tools (specific to USOs creation and develop-
ment) and putting further efforts into fine-tuning existing ones.

The weak effect of regions on USOs in Italy could be offset by a
relevant rise of private funds and a reinforcement of collaboration ac-
tivities with industry which, though, strictly depend on the efficiency of
the TTOs strategies and practices.
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Fig. 1. Average annual growth rates of the USOs for the period 2005-2013 (by region).

We acknowledge that our study is not without limitations, which can
be addressed in further research. First, while we analysed similar
countries with differences in their regional effects in fostering USOs’
growth, a further research is required to explore whether our evidences
hold for other countries or whether there are additional differences.
Second, while our focus was on regional-level differences, another
remarkable aspect might be to control the existence of further in-
stitutions involved in the knowledge and technology transfers in the
regional entrepreneurial ecosystem, with the aim to assess whether the
potential and consequential competition drives the growth performance
or rather decreases it. Third, although the panel data help to capture the
quantitative effects of regional and firm variations, a complementary
and in-depth qualitative analysis of differences in the growth of USOs in
different countries is also needed. Additionally, we considered USOs’
growth in terms of employment and sales, which can underestimate the
development status of USOs, since a large number of USOs do not
generate sales for several years, if at all, and accounting data are only

partial for a substantial proportion of our initial sample not least because
small firms have exceptions from reporting financial data. As a result,
future research could benefit from considering further indicators of
USOs’ growth, such as those related to innovation outcomes, as well as
asset-based ones. In fact, it is well recognised that high-tech, knowledge-
based firms, such as USOs, are more sensitive to asset measures of
growth.
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Table 3
Three and two-level variance component models: employment growth (by
country).

Spain Italy
3-level 2-level 3-level 2-level
[Model 1] [Model 2] [Model 1] [Model 2]
Constant 0.108%** 0.097%** 0.094+** 0.095%**
(0.018) (0.011) (0.018) (0.015)
Radom effects
6% 0.002 0.001
qu 2.2E-14 2.9E-20 4.4E-19 3.3E-13
Gze 0.224 0.226 0.264 0.265
p 0.038 0.046 -0.171 —0.162
N° observations 2,064 2,064 949 949
Ne superclusters (Regions) 16 19
N° clusters (USOs) 454 454 351 351
Log likelihood —1,390.11 -1,393.71 —708.90 —709.65
LR TEST (n-level to 1-level model)
Xz 9.79 2.61 14.52 13.03
p-value 0.0204 0.2718 0.0023 0.0015
LR TEST (3-level to 2-level model)
»2 7.19 1.50
p-value 0.0275 0.2207
p-value (divide by 2) 0.0138 0.1104

Notes: ***, ** and * indicate significance at 0.1%, 1% and 5% level, respectively.
Standard errors in brackets.

Table 4
Three and two-level variance component models: sales growth (by country).

Spain Italy
3-level 2-level 3-level 2-level
[Model 1] [Model 2] [Model 1] [Model 2]

Constant 0.157%%* 0.149%** 0.182%** 0.177%%*
(0.030) (0.018) (0.018) (0.015)

Radom effects

6% 0.005 0.001

qu 2.6E-14 2.4E-13 2.0E-18 3.7E-17

o2 0.883 0.888 1.026 1.027

p —0.135 —-0.127 —0.274 —0.273

N° observations 2,254 2,254 3,007 3,007

N° superclusters (Regions) 16 20

N° clusters (USOs) 470 470 691 691

Log likelihood —3,046.21 —3,050.38 —4,218.14 —4,218.60

LR TEST (n-level to 1-level model)

X2 29.79 21.45 126.11 125.18

p-value 0.0000 0.0000 0.0000 0.0000

LR TEST (3-level to 2-level model)

Ve 8.34 0.93

p-value 0.0800 0.9205

p-value (divide by 2) 0.0400 0.4603

Notes: ***, ** and * indicate significance at 0.1%, 1% and 5% level, respectively.
Standard errors in brackets.

Table 5
Summary of the empirical results.

Spain Italy

Employment  Sales Employment  Sales

H1. Multilevel analysis is a more Yes Yes Yes Yes
appropriate methodology to test
the existence of a region effect
than that of the single-level
analysis.

H2. The regional context in whicha  Yes Yes No No
USO is launched may partly
determine its growth.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.seps.2020.100814.
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