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Abstract 
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. This paper 
tested how the external environment would affect or not the performances of ASOs and in what terms. The 
dependent variable that best expresses growth, according to the academia, is the sales and the elements of the 
external environment. It wanted to test if the presence or not, in the province where the ASOs is located, of 
technology parks, business accelerators and incubators are influential. In this paper, it conducted a cross 
sectional analysis using an OLS examining the financial statements (31/12/2014) of 552 Italian ASOs. 
Keywords: third mission, academic spin-offs, financial performance, external environment, entrepreneurship 
1. Introduction 
As well as education and research, the University pursues a third fundamental objective (so called third mission), 
the work that is to promote the direct application, enhancement and use of knowledge to contribute to the social, 
cultural and economic of the society. In this perspective, any structure within the University is committed to 
communicate and disseminate the knowledge through a direct relationship with the land and with all its 
stakeholders. Third Mission activity is a vitally important component of any university’s role, whether it pictured 
as a third mission or as integral to the core missions of education/teaching/learning and research/scholarship. It is 
as important for the university in countless ways as it is for society. It is not new, but narrower notions of 
research excellence have overshadowed it, and academics have usually drawn themselves into something of a 
caste apart. However, Third Mission over the last decade revived. (Green Paper, European Commission, 2008). 
In Italy, the Legislative Decree n. 19/2012 set out the criteria of the Self-Assessment System, Periodic 
Evaluation and Accreditation, and then the Ministerial Decree n. 47/2013 has identified indicators and periodic 
evaluation parameters of research and third mission. They recognized in effect the third mission as an 
institutional mission of universities, alongside the traditional teaching and research missions (Anvur). Scientific 
and technological inventions produced by universities and moved to the market by new firms represent an option 
increasingly used for wealth creation that departs from the transfer of knowledge generated from research 
(Carayannis et al., 1998; Siegel et al., 2003; Vohora et al., 2004; Clarysse et al., 2005; Lockett et al., 2005). 
Moreover, the transfer of university–industry knowledge has become one of the main factors underpinning 
European innovation policies (Mueller, 2006). Different countries have thus created support units aimed 
specifically at strengthening the links between university and industry, with a strong focus on boosting and 
facilitating the creation of university-based companies (Criaco et al., 2013). The entrepreneurs, during their 
activities as students, professors or researchers at a university, acquire technological knowledge or develop a new 
technology that will, in the future, be used with the support of the university´s business incubator (or another 
mechanism) to develop a product or a business concept that will be explored commercially by a new venture 
(Borges & Filion, 2013). Academic spin-offs can be defined in two different sense. In a restrictive sense, as firms 
established on the basis of intellectual property generated within universities, in which the public body of 
research is directly present with share capital. In a general sense, where academic spin-offs firms are set up on 



ijbm.ccsen

 

the basis 
the subjec
Piccaluga
in which 
2. Compr
In this ch
mentione
formulate

 
2.1 Revie
The exter
external e
that affec
political-l
(Covin, S
inseparab
understan
Tyebjee 
political-l
1991). Fi
academic
followed 
context c
carried o
Business 
business 
space, uti
between b
different 
having la
2.2 Revie
The inter
when the
technolog
set of rul
attempt t
universiti
entrepren
through t
technolog
between p
2.3 Revie
After a cl
al., 2005,
al., 2014,

net.org 

of competenc
ct of intellectu
a, 2003). Acc
Universities a
rehensive Mo

hapter, we rep
ed. The theore
ed as below. 

ew of the Theo
rnal environm
environment i
ct and are af
legal, and tec
Slevin 1991). 
bility of the 
nd how the di
1982) and as 
legal forces ca
inally, after t

c spin-offs gro
by the Univ

could play a k
out by busine

Accelerators
idea. The inc
ilities, admini
basic science,
actors (univer

aboratories and
ew of the Theo
rnational grow
ey are placed
gy transfer fro
les about acad
to create the 
ies the possi
neurial culture
the stages of
gy transfer of
public and pri

ew of the theor
lose examinat
, Zhang, 2008
, Novotny, 20

Int

ce and results
ual property r

cording to our
and research c
odel and Rev

present the pap
etical framewo

oretical Contex
ment covers a
is intended to
ffected by an
chnological fo
Several scho
external envi
fferent enviro
they affect t

an have a grea
the examinati
owth has emer
versity level, 
key role in a 
ess incubator
 operating bo
cubators, how
istrative and 
, industrial res
rsities, firms..
d R&D Center

oretical Contex
wing rate of ne
d in a positi
om university 
demic spin-of
basis for pr

ibility of int
e of research,
f commerciali
ffices (TTOs)
ivate sectors (
retical Contex
tion of severa

8, Zhou et al., 
014, Galati et 

ternational Jour

s obtained in t
rights transferr
r focus of res
centers are sha
iew of the Th
per analysis m
ork, that unde

Figure 1. 

xt - The Exter
an important r
 include those

n organization
forces which p
olars have dev
ironment from

onmental cond
the impact of 
at impact on t
ion of the se
rged that the m
Networks, Te
programmati

rs, business a
oth in pre-see
wever, after th

logistic servic
search, techno
) and their act
rs, high tech c
xt - Academic
ew venture sci
ive environm
to firms is a k
ff took place 
romoting the 
terventions ai
 encourage th
isation of the
. Spin-offs ac
Algieri et al.,

xt – Growth In
l publications
2010, Salvado
al., 2016) ha

rnal of Business

17 

the course of 
red by the pub
search, we de
areholders or f
heoretical Con
model and a re
erline relation

 Theoretical f

rnal Environm
role, in entrep
e forces and e
n's actions as
provide the b

veloped theor
m the entrep
ditions can en
f fiscal and re
the pervasiven
everal publica
most influence
echnology tra
ic phase and 
accelerator an
ed phase with
hat also provi
ces. Technolo

ological devel
tivities consis
companies and
c Spin-Offs 
ience based in

mental context
key issue for t
in 1999, with
activities of 

imed at the 
he disseminat
e results of t
ct as a signif
2013). 

ndicators 
s in field of ac
dor, 2010, Wen
as emerged th

s and Managem

research prog
blic to search 
efine academi
founders. 
ntext 
eview of the t

nship among l

framework 

ment 
preneurship t
elements exte
s well as mo
broader conte
ies and condu
reneurial pro
courage or hi
egulatory env
ness and succe
ations in field
er external fac
ansfer office 
with an incen

nd technologi
h training and
ide incubation
ogical Park, in
opment and in
t of managing
d advanced se

n the last year
t.  In an era
the wealth of 
h Legislative 
scientific an
creation of 

tion of scienti
their study, s
ficant medium

cademic spin-
nnberg et al., 2
hat the most w

ment

grams, but wh
the nascent en
c spin-offs in

theoretical con
ogical and lin

heory and res
rnal to the org
re general ec

ext for the or
ucted research
cess. In this 
nder entrepren
ironments (K

ess of new ven
d of external 
ctor is the reg
and Incubato
ntives plan. T
ical park. Bu
d consulting f
n services, wh
nstead, aim to
nnovation thro
g technologica
ervices. 

rs demonstrate
a of knowled
nations and re
Decree n. 29

d technologic
spin-offs. In

ific outcomes
everal univer

m in the techn

offs growth in
2011, Criaco e

widely used g

Vol. 13, N

hich are not n
enterprise. (La
n a restrictive

ntext of every
near variables

search. The c
rganization's b
conomic, soc
rganization's o
h that demons

sense it’s p
neurial activit

Kent, 1984), n
ntures (Covin 
l factors that 
gional and loca
ory. Regional 
Therefore, the
usiness Incub
for the develo

which usually 
o achieve a s
ough collabor
al, logistic, rea

e that this rate
dge-based co
egions. In Ital
97. This decre
cal research 
n order to d
s and support
rsities have e
nology transfe

ndicators (Da
et al., 2014, A

growth indicat

No. 8; 2018 

necessarily 
azzeroni & 
e sense, as 

y variables 
, could be 

concept of 
boundaries 
iocultural, 
operations 
strates the 
ossible to 
ty (Bruno, 

noting that 
& Slevin, 
influence 

al context, 
and local 

e activities 
bators and 
opment of 
consist of 
trong link 

ration with 
al services, 

e is higher 
mpetition, 
y, the first 
ee was an 
by giving 

diffuse an 
t scientists 
established 
er process 

avidsson et 
Agostini et 
tor are the 



ijbm.ccsen

 

Sales. Al
the growt
used as g
3. Italian
In this ch
highlight 
from the 
134 other
35 biotec
14 agri-fo

The 92%
other rese
 

Data source

 
There are
informati
of all the 
however, 
details, e
aida.bvdi
4. Analys
Of these 
are in liq

net.org 

ll of the autho
th, of the ASO
rowth indicato

n Academic S
hapter we wi
later the role 
spinoffricerca

rs, 89 electron
ch, 33 chemist
ood and 14 arc

Figure 2. Itali

% of italian aca
earch institute

e: spinoffricerca.i

e 1.196 activ
ion on Italian 
information a
 contains only

ecc.). In orde
info.com with 
sis of the Itali
715: 653 are a

quidation. Of t

Int

ors cited, less 
Os, the Sales.
or. 
pin-Offs Scen
ll present a q
 of the extern
a.it site show
nics, 89 servic
try, 32 biology
chitecture. A s

ian academic 

ademic spin-o
es (3%) as sho

it, own elaboratio

ve spin-offs in
academic spin

about the com
y general info

er to get mor
detailed infor

ian Academic
active, 23 hav
these 715, 6 w

ternational Jour

then Zhang 2
 Considering 

nario 
qualitative ana
nal environmen
ed that 220 o
ces, 77 life sc
y, 27 sciences
summary is sh

spin-offs indu

offs were foun
own the next g

Figure
on. 

n Italy operat
n-offs, is as a

mpanies accred
ormation abou
re information
rmation on 71
c Spin-Offs S

ve closed (7 de
were constitut

rnal of Business

18 

2008, have ide
the results of

alysis of the 
nt in their dev

operate in the 
ciences, 71 Bio
s, 25 building,
hown in the ch

 

ustries (Data s
 

nded by Univ
graph. 

e 3. Source in

ting in differe
already mentio
dited as spin-o
ut spin offs (n
n we have ex
15 companies 
Sample 
efinitely, 3 for
ted before 19

s and Managem

entified as the
f this literatur

context of Ita
velopment. An
ICT sector, 1

omedical, 69 
, 24 communi
hart below. 

source: spinoff

versities, the r

stitutes 

ent industries
oned, the site s
offs by the sou
name, VAT nu
xtended the s
that represent

r merger and 1
90, 34 were c

ment

e most suitabl
e review, for 

alian academi
n analysis of a
132 operate w
energy, 47 au
cations, 23 ph

fricerca.it, ow

rest by researc

 

. The databas
spinoffricerca
urce research 
umber, core ac
search by VA
t the sample an

13 are in liqui
created betwee

Vol. 13, N

le indicator to
this work Sal

ic spin-offs in
a 1.219 spin-o

within the Env
utomation, 46 
harmacy, 18 m

wn elaboration

ch centers (5%

se used as a 
a.it. It contain
organizations

activity, city, f
AT number o
nalyzed.  

idation), 7 fail
en 1990 and 

No. 8; 2018 

o calculate 
les will be 

n order to 
off sample 
vironment, 
medicine, 

mechanics, 

) 

%) and by 

source of 
s a census 

s. The site, 
foundation 
n the site 

led and 32 
2000, 360 



ijbm.ccsen

 

between 2

Data source

 
As shown
84 in Tus
number o
in Friuli V
in Calabr

Figure 5

From the
sales up 
what's jus
 
Table 1. I

net.org 

2000 and 201

e: spinoffricerca.i

n the followin
scany, 80 in L
of the central I
Venezia Giuli
ria, 14 in Sicil

5. Geolocation

e point of view
to 50k (39%)
st said in a sum

Italian academ

Int

0 and 315 from

F
it, own elaboratio

ng map, of the
Lombardy, 77
Italy regions),
a, 35 in the M
y, 12 in Abruz

n of the 715 sp

w of the analy
) and between
mmary graph.

mic spin-offs s

ternational Jour

m 2010 to pre

Figure 4. Italia
on. 

e 715 spin-offs
in Emilia Ro

 46 in Apulia 
Marche, 24 in T
zzo, 7 in Moli

pin-offs analy

ysis of growth
n 100k and 5
. 

sample divided

rnal of Business

19 

esent. 

an academic sp

fs analyzed are
omagna, 76 in
(the higher nu
Trentino-Alto
ise, 6 in Basili

yzed on Italian
 

h indicator (S
500k (32%), w

d per revenue

s and Managem

pin-offs samp

e thus distribu
n Piedmont, 5
umber of the s

o Adige, 19 in
icata and 1 in 

 
n (Data source

Sales), the larg
while only fe

s (2015) level

ment

 

le  

uted across Ita
3 in Veneto, 4
south Italy reg
 Campania, S
Aosta Valley. 

e: spinoffricerc

gest part of A
w get bigger.

  

Vol. 13, N

alian territory. 
49 in Lazio (
gions), 39 in L

Sardinia and U
 

ca.it, own elab

ASOs in the s
. The next tab

No. 8; 2018 

There are 
the higher 

Liguria, 37 
Umbria, 18 

boration) 

ample has 
ble shows 



ijbm.ccsen

 

 
After this
the mode
5. Metho
The chos
regression
data in or
used. In t
the squar
regression
change in
regressor 
we use a
following

Where: 

• Y is
• X1, 
• β0 i
• β1 i
• β2 i
coefficien
• εi is
(omitted v
In this w
environm

Where: 

• Ln
• β0 
• Ln

De
• Ln

fir

net.org 

Figur

s brief explana
el and their res
odology 
sen methodolo
n. OLS is a st
rder to explain
technical term
red vertical d
n allows us to
n X variables
r or a multiple
a multiple reg
g: 

s the dependen
X2 and Xk ar
s the intercept
s the effect on
is the effect o
nts; 
s the regressio
variables). 
work, the eq

ment roles is thLnSALES =
nSALES is th
is the constan

nAGE is the n
ecember 31th,
nAS is the nat
rm;2 

Int

re 6. Italian ac

ation of the It
sults. 

ogy, to perfor
tatistical techn
n if, and to w

ms, the OLS m
distances (cal
o estimate the
, holding all 

e regression m
gression mod

 
nt variable; 
re the indepen
t (constant); 
n Y of a chang
on Y of a cha

on error due to

quation used 
he following: = β0+ β1 LnA
he natural loga
nt, β (from 1 to
natural logarith
, 2014; (Note 
tural logarithm

ternational Jour

cademic spin-
Data source: sp

talian ASOs s

rm the empiri
nique that atte

what extent, ex
ethod used to 
lled residuals)
e coefficients,
the other vari

model, dependi
del. The gene

=  +  

dent variables

ge in X1, holdi
ange in X2, ho

o the factors t

to explain th
 AGE + β2 LnA

arithm of sales
o 7) are the va
hm of the tota
2) 
m of the total 

rnal of Business

20 

-offs sample d
pinoffricerca.it, o

scenario, in th

ical survey in
empts to find t
xist a relation
fit a straight l
) from the a
, make inferen
iables constan
ing on the kin
eral equation 

+  …
s (regressors);

ing all the oth
olding all the

that influence

he relationsh

AS + β3 EM + 
s (2014) of the
ariable coeffic
al number of d

asset (2014);

s and Managem

divided per rev
own elaboration.

e next chapter

n this work, i
the function, w
ship between 
line through a

actual data-po
nces and estim
nt; it is possib
nd of survey (S

for the linea

… +  +
; 

her variables co
e other variab

 Y but are no

ip between f

β4 LF + β5 ST
e sample (552
cients and  
days between 

 it refers to th

ment

venues (2015)

r it will descr

is the Ordinar
which most cl
dependent an

a set of data-po
ints is minim

mate the causa
ble to use a re
Stock & Watso
ar multiple re

  

onstant; 
les constant a

t included in 

financial perf

TPC + β6 BA +
italian’s ASO
  is the regre
the date of cre

he total amoun

Vol. 13, N

 

) level  

ribe the metho

ry Least Squa
losely approx
nd independen
oints, so that t

mised (Note 
al effect on Y

regression wit
on, 2005). In 
egression mo

and so on for

the regression

formance and

+ β7 IN + εi 
O’s); 
ession error;  
eation of the A

nt of assets ow

No. 8; 2018 

odology of 

are (OLS) 
imates the 
nt variable 
the sum of 
1). Linear 

Y of a unit 
th a single 
this work, 
del is the 

r the other 

n function  

d external 

ASO’s and 

wned by a 



ijbm.ccsenet.org International Journal of Business and Management Vol. 13, No. 8; 2018 

21 
 

• EM is the EBITDA (Note 1) 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 (Note 2); 
• 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 Accelerator4; 
• 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 Incubator4; 
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, using a cross-sectional analysis it estimated a model for growth using the formula log (size2014) 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 (Note 3) 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), in this survey 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.  
6. Analysis 
The main findings of the investigation about the relationship between external environment and ASO’s Sales 
presented in this section. The descriptive statistics represented in Table 2.  
 
Table 2. Descriptive statistic (source: personal estimation) 

VARIABLES MEAN MEDIAN MIN. MAX. ST. DEV. 
LNSA 4,86 4,80 2,28 10,8 1,41 
LNAGE 7,67 7,74 4,73 9,81 0,736 
LNAS 5,3 5,2 2,02 12,0 1,42 
EM 0,0859 0,13 -20,2 12,7 1,27 
LF 0,973 1,00 0,00 1,00 0,163 
SCPC 0,542 1,00 0,00 1,00 0,499 
BA 0,562 1,00 0,00 1,00 0,497 
IN 0,534 1,00 0,00 1,00 0,499 

 

It is important to point out, as shown in Table 1, that the average value of the ASO’s Sales is 4,86 (with a median 
of 4,80). This result is consistent with the one obtained by Lipton & Lorsch (1992). Table 2 illustrates the 
correlations among different explanatory control and dependent variables used in the regression analysis. 
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Table 3. Matrix correlation 
 LNSA LNAGE LNAS LF EM SCPC BA IN 
LNSA 1,00        
LNAGE 0,4591 1,00       
p-value 0,0000        
LNAS 0,7940 0,5158 1,00      
p-value 0,0000 0,0000       
LF -0,2943 -0,1315 -0,3656 1,00     
p-value 0,0000 0,0020 0,0000      
EM -0,0520 -0,0361 -0,1306 0,2319 1,00    
p-value 0,2226 0,3972 0,0021 0,0000     
SCPC -0,0246 -0,0370 0,0141 0,0699 0,0539 1,00   
p-value 0,5641 0,3854 0,7416 0,1010 0,2062    
BA 0,1023 0,1135 0,1408 -0,0578 -0,0146 0,1618 1,00  
p-value 0,0162 0,0076 0,0009 0,1747 0,7321 0,0001   
IN 0,1243 -0,0148 0,0922 -0,0666 -0,0136 -0,1151 0,0902 1,00 
p-value 0,0034 0,7294 0,0303 0,1178 0,7505 0,0068 0,0340  

Source: personal estimation. 

 
Outliers do not affect the dataset because, as it is possible to note in Table 1, mean and median are very similar 
values. As shown in Table 2, an interesting finding from the correlation matrix is 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 
(0,12). 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. The higher correlation coefficient regards the 
relationship between the natural logarithm of sales (dependent variable) and the natural logarithm  of total 
assets (0,79), demonstrating that the firm size in a determinant factor to improve the financial performance. 
There are not too high correlation coefficients and this could indicate that collinearity does not affect the sample. 
The OLS regression results obtained presented in Table 3. The results are robust to the effect of multicollinearity, 
outliers and non-linearity. It runs a “White Test” to understand if there is a heteroskedasticity problem, (the error 
terms, do not have constant variance) and the results are that heteroskedasticity does not affect the sample. 
 
Table 4. Pooled OLS regression (Dependent variable: Ln Sales 2014 (LnSA)) 

VARAIBLE COEFFICIENT ST. DEV. T P-VALUE 
CONST -0,04 0,47 -0,08 0,935 
LNAGE 0,13** 0,06 2,31 0,0210 
LNAS 0,75*** 0,03 23,32 <0,0001 
LF -0,15 0,25 -0,60 0,5519 
EM 0,06** 0,03 2,08 0,0379 
SCPC -0,07 0,07 -0,99 0,3225 
BA -0,04 0,08 -0,49 0,6274 
IN 0,15** 0,07 2,04 0,0423 
R2 ADJUSTED 0,636    
No. obs. 552    

*** significance at 1 % level, ** significance at 5 % level, * significance at 10% level 
Source: personal estimation. 

 
As is possible to note in Table 3 the control variables (LnAge, LnAS and EM) are statistically significant at 1% 
or 5% level but in this work we comment and discuss just significant external environment variables (IN). The 
findings, with regard to the link between the presence in the province of the legal address of the ASO of an 
Incubator and Sales seem to demonstrate that a positive relationship exists and that this link is statistically 
significant. Better financial performance, in terms of Sales, characterized firms localized “near” an Incubator. 
The adjusted R2 value is high (0,636) and it means that more than 60% of the variance in the LnSA explained by 
the independent variables used in this model. 



ijbm.ccsenet.org International Journal of Business and Management Vol. 13, No. 8; 2018 

23 
 

The highest variance inflation factor (VIF) in the regression model is considerably within the limit as none of 
VIF approached the critical value of 10, as shown in Table 4. The highest coefficient regards the natural 
logarithm of total assets and is equal to 1.59. This is the reason why it is possible to assert that multicollinearity 
(when one of the regressors is an exact linear function of the other regressors) does not affect this dataset. 
 
Table 5. Multicollinearity test and VIF 

VARIABLE  VIF COEFFICINET VARIABLE VIF COEFFICIENT 
LNSA Dependent variable EM 1,06 
LNAGE 1,39 SCPC 1,06 
LNAS 1,59 BA 1,06 
LF 1,22 IN 1,04 

Source: personal estimation. 

 
According the aforementioned regression results it is possible write the equation as following, substituting the 
coefficients of regression in the formula:  = −0,04 + 0,13 2014 + 0,75 2014 − 0,015  + 0,06 2014 − 0,07  ℎ    − 0,04  + 0,15  

7. Conclusions and Limitations 
In conclusion, we can say that the external environment influences the growth of ASOs and especially the 
presence of incubators is a fruitful context for growth. The presence in the province of the legal address of the 
ASO of an Incubator involve higher Sales. This statement also supported by what expressed by some of the 
academic spin-off members interviewed in the course of the present research. They confirmed that proximity to 
the university or business incubators would allow them to participate in organizing events and take advantage of 
destructured resource (stage, student internship, ...) that somewhat enrich the spin-offs. 
As far as the limits of this research, focusing exclusively on single year data, it is not possible to test the effect of 
the years on the results themselves and therefore, for future studies, we may want to consider using panel data. 
Furthermore, in order to clean up the results from reverse causality. We could evaluate the possibility of using a 
dynamic panel (GMM) or search an instrumental variable with which to integrate the model. 
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Notes 
Note 1. Source: http://www.strath.ac.uk 
Note 2. Regarding firm-specific characteristics, firm size was measured as the natural logarithm of the firm assets 
(LN_ASSETS). Similarly, I also used the natural logarithm of the age of the firm (LN_AGE). 

Note 3. EBITDA: Earnings Before Interest, Taxes, Depreciation and Amortization is an important standard measure of 

profitability allows analysts to generate useful comparisons between companies, and to project long-term profitability. 
Note 4. Fonte: http://www.economyup.it 
Note 5. The “log-linear” function: ln (Yi) = b0 + b1Xi + εi 
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