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Abstract
The strategic stimulus to economic development is innovation. It was defined by Schumpeter as the commercial
or industrial application of something new (product, process, production method). New product developments
grew out of process innovation, particularly the development of components made from new materials, and the
techniques to produce them the value of process innovation is proportional to the level of output produced by a
given firm. Based on this we can distinguish two different life cycles: the life cycle of product technology and
life cycle process technology. It‟s appropriate to understand if and how long these innovation processes lead to
positive economic results. The innovation capabilities are the driver of long-term success. The relation should
remain significant beyond short-term earnings or become even greater for earnings of a longer-term. The length
of a firm‟s innovation cycle appears to be a determinant of the relationship between enhanced innovation
capabilities and future earnings. The paper proposes a framework to evaluate the impact of academic spin-offs at
the local level. Spin-off creation is the most complex way of commercializing academic research but has the
highest potential impact on the local context. We develop a framework that takes into account the direct and
indirect impacts of spin-offs. In the empirical part of the paper, we apply this framework to a sample of Italian
spin-offs between 2001 and 2017. The empirical analysis shows that measured in quantitative terms, the impact
of spin-offs on the local economy is quite small. Using the selected variables, It's possible to affirm that the
presence of business incubators represents an element capable of positively influencing the performance of
academic spin-offs.
Keywords: innovation, entrepreneurship, technology transfer, econometric approach, panel model, academic
spin-off
1. Introduction
In the last decade, there has been growing attention of the institutions towards the third mission of Universities.
The university, along with their two fundamental goals of education and research, pursues a 'third mission',
which means that it works to encourage the direct application, enhancement and use of learning to contribute to
society's social, cultural and economic development. An instrument to pursue this mission is the creation by
universities of academic spin-offs (ASOs) transferring the research results to the business world. The inventions
resulting from the scientific research of the universities and transferred to the business world through the
creation of new companies (academic spin-offs) represents one of the opportunities for wealth creation that starts
from the results of the research. Students, researchers and professors during their university experience acquire
scientific knowledge and can develop new technologies that, in the future, could be used to implement the
university's internal structures (business incubators, technology parks, business accelerators) or to create a new
product to be tested in the business world by creating a new academic spin-off. This paper aims to evaluate the
impact of the external environment on the economic performance of Italian academic spin-offs. The theoretical
structure, on which the relationship between logical and linear variables is based, can be summarized by the
graphic representation that follows.
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Figure 1. Theoretical framework (De Turi, Garzoni, 2018)
The external environment has always given a central role in the theory of entrepreneurship. By external
environment, we mean all the forces and elements outside the boundaries of the organization that directly or
indirectly influence or are influenced by the choices of the organizations, as well as by technological,
socio-cultural and economic forces that constitute the broader context within the organization operates. Several
scholars have emphasized, in their research, how inseparable was the external environment from the
entrepreneurial process. In this sense, it is easy to understand how much particular environmental conditions can
encourage as well as hinder entrepreneurial activity. The fiscal and regulatory impact, as well as the
political-legal forces, play a fundamental role in the generation of positive business results. At the international
level, in recent years, the growth of the number of new science-based companies has turned out to be much
higher in positive environmental contexts. In a period of knowledge-based competition, the processes of
technological transfer from the university research to the business world play a central role in the
competitiveness of nations and regions. After a literature review of publications concerning the centrality of the
external environment in the context of company performance, it emerged that the elements of the external
environment most taken into consideration by academics are: Regional and local context, University level,
Networks, Technology transfer office and Business Incubators. For this work, we decided to use the presence or
absence in the province of business incubators, business accelerators and technology parks as control variables.
Instead, for the academic spin-offs growth indicators several publications have been examined in that field
(Davidsson et al. 2005, Zhang 2008, Zhou et al. 2010, Salvador 2010, Wennberg et al. 2011, Criaco et al. 2014,
Agostini et al. 2014, Novotny 2014, Galati et al. 2016). From the literature review concerning the identification
of the most suitable indicators to evaluate growth, the most used is sales. Compared to all the authors mentioned
above, except for Zhang, everyone used sales as a variable dedicated to analyzing the growth of academic
spin-offs, and we, therefore, consider using the same in this work as well.
2. Literature Review
In an era of knowledge-based competition, technology transfer from university to firms is a key issue of the
wealth of nations and regions (De Turi, Garzoni 2014). The creation of academic spin-offs is one of the ways
through which such a technology transfer process (TTP) can be pursued. Although in Italy this form of TTP has
become more and more popular in recent years (Netval 2008), the gap compared with other EU countries
remains significant (Parente, Feola, 2013). In this section, it is appropriate to highlight how researchers analyzed
the performance of academic spin-offs, in the recent past, and what were the most influential indicators of the
external environment. The most widely used growth indicator is Sales (Davidsson et al., 2005; Zhou et al., 2010,
Salvador, 2010; Wennberg et al., 2011; Criaco et al., 2014; Agostini et al., 2014; Novotny, 2014; Galati et al.,
2016), following there is Employment (Davidsson et al., 2005; Zhang, 2008; Zhou et al., 2010, Wennberg et al.,
2011; Criaco et al., 2014; Novotny, 2014; Galati et al. , 2016). Instead, as regards the role External environment,
the most influencer external factor is the regional and local context (Zhang, 2008; Fini et al., 2011; Meoli and
Vismara, 2016; Galati et al., 2016) following the presence of Incubator/ Science park/ Accelerator (Davenport et
al., 2002; Zhang, 2008; Soetanto and Jack, 2016). By this literature review emerged that the growth indicators
more suitable for assessing the academic spin-offs appear to be „Sales‟ and Employment‟ and they are strongly
influenced by the „Regional/local context‟ and “Incubator/ Science park/ Accelerator”.
3. Method
The main objectives of this research work are, in the first analysis, to identify the exact constraints of the
independent variables on the sales of italian‟s ASO‟s. In order to test the set up hypotheses, a random regression
model has been performed. The panel data scrutiny has a benefit of covering the info essential to the
arrangement with both the intertemporal dynamics and independence of the units being inspected (Riaz N, Riaz
S., 2018). Panel data from 1981 to 2017 for 1762 italian‟s ASO‟s has been taken by AIDA Bureau Van Dijk.
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3.1 Model Specification
The study identifies the impact of financial performances and external environment roles on sales italian's
ASO‟s. The panel data scrutiny as it has a benefit of covering the info essential to the arrangement with both the
intertemporal dynamics and independence of the units being inspected.
The model takes both the cross-section dimension and the time-series dimension into consideration. In line with
this, a test for heteroskedasticity is conducted using the Breusch-Pagan test. This test checks whether the
estimated variance on the residuals of the regression model depends on one of the independent variables. The
null hypothesis of this test is the presence of homoschedasticity, while the hypothesis alternative is the presence
of heteroskedasticity. The results obtained show an o-value equal to 0,7371, then I accept the null hypothesis of
residual homoschedasticity. It, therefore, seems that the doubts concerning the homoschedasticity given by a
strong temporal instability of the analyzed variables are raised. After performing the Breusch-Pagan test and
obtaining indications of homoschedasticity of residues, I carry out for further confirmation of actual
homoschedasticity also the White test.
In this case, regarding the null hypothesis of homoschedasticity, this is accepted respectively at the levels of
significance of 1% and 10%, respectively. In this case, there is evidence of homoschedasticity in which the error
variance constant. In the second step, a test for serial correlation for error terms is conducted using the
Wooldridge test for autocorrelation in panel data, the result yields a p-value of 0.0151, which implies there is
evidence of serial correlation (first-order autocorrelation) and hence, the error terms are correlated. Moreover,
though the stationary test for panel data is a recent phenomenon, this study employs the Levin-Lin-Chu test for
stationarity and confirms that the nullhypothesis of non-stationarity is rejected at the 1% significance level, i.e.
the data is stable with a constant mean, variance and standard error. A specification test is conducted to
determine which estimation methods would be more appropriate for this particular study. According to Gujarati
(2003), there is a formal test called the „Hausman test‟ that helps to choose between fixed effect model (FEM)
and the random effect model (REM).
Evaluating a Prob > chi2 value1 = 0.1104, it is possible to declare that the Random Effects model is fit as is
indicated by the probability value of Hausman test.
A simple formulation of Random Effects model is:
Yi,t = βXit-1 + α + uit-1 + eit-1

(1)

In this analysis, run the Random Effects model first as it is accommodated with an advantage of assuming that an
individual entities error term is uncorrelated with the regressor which qualifies the time invariant variables to be
treated as predictors. However, engrossed with some bias, it is tedious to choose among fixed or random effects
model at random. Thus, the Hausmann test declares the model fit for the analysis. The Hausman test testifies
whether the unique errors are correlated with the regressors or not (Rahaman N., Rahaman M. N., 2018).
Regarding the specific formulation of Random Effects model, it has:
LnSALESit = β0i, t-1 + β1i, t-1 LnAGE+ β2i, t-1 LnAS+ β3i, t-1 EM+ β4i, t-1 LF+ β5i, t-1 STPC+ β6i, t-1 BA+ β7i, t-1 IN+ εit-1

where:
●

LnSALES is the natural logarithm of sales of the sample;

●

β0 is the constant, β are the variable coefficients;

●

LnAGE is the natural logarithm of the total number of days between the date of creation of the ASO‟s

and December 31th 2017;
1

The Hausman test hypotesys are:
b = consistent under Ho and Ha; obtained from xtreg;
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic - chi2(2) = Prob > chi2 = 0. 1104
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●

LnAS is the natural logarithm of the total asset; it refers to the total amount of assets owned by a firm;

●

EM is the EBITDA margin, obtained dividing EBITDA by total sales; this result helps show how

much operating expenses are eating into a company's profits.
●

LF is a dummy variable that represents the legal form of the ASO (1 if is S.r.l. and 0 if is S.p.a.);

●

STPC is a dummy variable that represents the presence (1) or not (0), in the province of the legal

address of the ASO, of a Scientific/Technological Park or Center;
●

BA is a dummy variable that represents the presence (1) or not (0), in the province of the legal address

of the ASO, of a Business Accelerator;
●

IN is a dummy variable that represents the presence (1) or not (0), in the province of the legal address

of the ASO, of an Incubator;
It uses the natural logarithm of total sales (LnSALES) as dependent variable as Wennberg et al. (2011) that
estimated a model for growth in terms of sales using the formula log (size1/size0) to compute the growth rate. In
this paper, it estimated a model for growth using the formula log to obtain as result the effect, in percentage, on Y
of a change in independent variable, holding all the other variables constant. The percentage change in Y is equal
to (100 * ∆Y/Y); a change in X by one unit (∆X = 1) is associated with a 100 * β1 % change in Y (Stock &
Watson, 2005). The logarithm also has the advantage to transform the sales value in a smaller number easier to
use. This is the case of a “log-linear” function because just the dependent variable (and none of independent
variables) is a natural logarithm.
The control variables used, pursuant to the most relevant literature (Rodriguez et al., 2016), are the following:
1.

Ln of Age (LnAge)

2.

Ln of Total assets (LnAS);

3.

EBITDA margin (EM);

4.

Legal form (LF).

The external environment variables (STPC, BA and IN) are the three variables that It analyses with the aim to
understand if, and to what extent, there is a relationship (positive or negative but especially statistically
significant) able to influence the ASO‟s Sales.
In addition to the independent and control and, in both functions there are:
− μi e ηt, that represent fixed effects respectively of enterprise and temporal ones;
− ei,t-1 that is an independent and identically distributed disorder.
4. Results
4.1 Statistics and Data Analysis
The Random Effects Model is run to gauge, primarily, the impact of financial performances and external
environment roles on sales italian‟s ASO‟s. The general model was found valid without statistical problems.
Table 1 reports the descriptive statistics for the mean and standard deviation, while Table 2 regards correlation
values associated with the study variables.
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Table 1. Descriptive statistics
Variable
LnSA

Mean
5,0113

Overall
Between
Within
Overall
Between
Within
Overall
Between
Within
Overall
Between
Within
Overall
Between
Within
Overall
Between
Within
Overall
Between
Within
Overall
Between
Within

LnAGE
LnAS
EM
LF
STPC
BA
IN

Std. Dev.
1,5716
4,3477
1,0187
0,8976
2,7234
0,5413
1,5816
3,0184
1,0137
1,4316
3,2143
1,1349
0,3246
2,6547
0,3004
0,6606
1,9173
0,5791
0,6606
3,7985
0,6585
0,6517
2,8743
0,3488

7,8214
5,4519
0,2372
1,1243
0,6935
0,7132
0,6853

As regards descriptive statistics, all the indicators have been calculated following the panel setting of the dataset.
In fact, the three types of analysis are present: overall, between and within. As it follows from the analysis, the
low dispersion values are confirmation of the lack of outliers. Thus, the analyzed sample doesn‟t show any kind
of anomalies.
Table 2 shows correlation matrix, in accordance with what was stated in our research hypotheses, most estimated
correlation coefficients is significant under 5% significant level.
Apart from the high direct correlation level between natural logarithm of the total asset and natural logarithm of
sales (0,7480), there are highest and statistically significant squared term of correlation.
However, consistent with existing literature these values are acceptable in terms of possible multi-collinearity
concerns.
To avoid problems of this kind, accurate tests have been carried out which they have anyway confirmed the
absence of multi-collinearity problems.
Table 2. Correlation matrix
LNSA
LNAGE
LNAS
LF
EM
SCPC
BA
IN

LNSA
1,00
0,5131
0,0000
0,7480
0,0000
-0,3017
0,0000
-0,0610
0,2197
-0,0272
0,5571
0,1079
0,0149
0,1274
0,0021

LNAGE

LNAS

LF

EM

SCPC

BA

IN

1,00
0,5678
0,0000
-0,1315
0,0000
-0,0372
0,3887
-0,0364
0,3901
0,1813
0,0073
-0,0138
0,7301

1,00
-0,3716
0,0000
-0,1321
0,0021
0,0207
0,7399
0,1497
0,0006
0,0996
0,0313

1,00
0,2319
0,0000
0,0719
0,1087
-0,0601
0,1734
-0,0671
0,1190

1,00
0,0617
0,2107
-0,0139
0,7299
-0,0189
0,8017

1,00
0,1609
0,0000
-0,2045
0,0097

1,00
0,1032
0,0249

1,00

As already underlined, the highest correlation coefficient concerns the relationship between the natural logarithm
of sales and the natural logarithm of total assets (0.748), demonstrating that the size of the company in a
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determining factor to improve financial performance.
Regarding to the result of the correlation matrix, we can affirm that the presence in the province of the legal
address of the ASO of an Incubator is positively related to the natural logarithm of Sales (0,13). Contemplating
probably the fact that most of the firms with localized “near” an Incubator could be able to achieve better
financial performance than others could.
We report the results of the random effect model analyses in Table 3.
Table 3. Random effect GLS model – dependent variable: FDI
LnSA
LnAGE
LnAS
LF
EM
SCPC
BA
IN
_cons
sigma_u
sigma_e
rho
R-sq:

Coef.
0,64
0,64
-0,13
0,06
-0,08
-0,009
0,23
-0,09
0,0579
0,5013
0,0327
within
between
overall

Std. Err.

T
0,26
0,041
0,19
0,033
0,09
0,082
0,12
0,91

p-value
2,462
15,610
-0,684
1,818
-0,889
2,462
15,610
-0,099

0,002
0,012
0.657
0,007
1,818
-0,889
-0,110
-0,098
(fraction of variance due to u_i)

0,2107
0,3579
0,2468

*** significance at 1 % level, ** significance at 5 % level, * significance at 10% level
4.2 Discussion
The regressors of this model explain more than 20% of the variance; in fact, analyzing the results of the R-sq
overall, between and within, these record values equal to 0,2468, 0,3579 and 0,2107. Regarding to the three dummy
variables, the presence ìin the province of the legal address of the ASO, of a Scientific/Technological Park or
Center (SCPC) and the presence in the province of the legal address of the ASO, of a Business Accelerator (BA)
result not statistically significant, with a p-value equal to -0,110 and -0,098. Conversely, instead, the results, as
regards the link between the presence in the province of an incubator's legal address of the ASO and sales, seem
to demonstrate the existence of a positive relationship and that this link is statistically significant (De Turi,
Garzoni, 2018). The best financial performance, in terms of sales, characterized the companies located "near" an
incubator. Analyzing, subsequently, the control variables (LnAge, LnAS and EM), it is possible to affirm that
they are statistically significant at the level of 1% or 5%, with p-value respectively equal to 0,002, 0,012 and
0,007.
5. Conclusions and Limitation
According to the results of the analysis of the selected variables, it emerged that the presence of business
incubators represents an element capable of positively influencing the performance of academic spin-offs. This
was also confirmed by interviews with members of some academic spin-offs located near an incubator.
According to them, this provides a constant element of growth and exchange that is at the base of all innovation
processes. Other researchers have tested these variables in the past with simpler models (OLS) and the result
emerged was the same (De Turi, Garzoni, 2018). This to further confirm the validity of the emerged evidences.
As far as the limit of this research is given by the use of a static analysis. We could evaluate the possibility to
introduce an instrumental variable with which to integrate the model, conseguently perform a dynamic panel
(GMM). Furthermore, another interesting approach to be used to analyze this topic is the use of a factorial
analysis to better define the determinants of the phenomenon being treated.
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