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Abstract: The increasing interest of EU towards specific structures devoted to stimulate innovation as technopoles
(TP) and science parks (SP) obliges to investigate their role in the overall economic context. The paper examines
how performances and characteristics of technopoles and science park affect various aspects of Italian regional
economies at NUTS 2 level. Our main aim is to assess the importance of TP and SP in stimulating growth through
innovation, as well as entrepreneurship in the area they are established. First, we test the strength of the relationship
between poles activities and the performance of firms located in the same region. Second, we investigate whether
the presence and number of poles have an impact on both incentives to entrepreneurship and survival rates within
their respective region. Finally, we shift our focus to each specific structure in order to test how their characteristics
affect market performance of associated firms. Each of the three parts include also an aggregation of results by
macro-area. It is important to note how empirical research is mostly descriptive, notwithstanding we are able to
deliver a few useful insights that might be relevant to public decision makers.

Key–Words: Technopoles, Science Parks, growth, patents, entropy

1 Introduction
This study seeks to investigate upon the possible rela-
tionships between the specific features of technopoles
and science parks (TP and SP from now on) and the
economic success of such entities, measured as the
revenues growth rate of the affiliated firms. In addi-
tion we focus on the relationship between TP/SP per-
formances and regional economic growth. Recalling
the importance that recent report developed by the Eu-
ropean Commission (2007) on Intensive Innovation
Clusters and Science Parks attribute to such structures
for sustaining competitiveness and local growth, we
concentrate on what it defines as SP (see sec. D2), In-
novation, Technology Centers/Parks and BICs (Busi-
ness Innovation Centers); to be more concise we la-
bel the last triticum as TPs. In this rather uninvesti-
gated field of innovation research, our main aim is to
perform an explorative analysis in order to highlight
possible patterns in the distribution of data, gathered
both via electronic surveys and extraction from spe-
cialized Italian firm databases. Results of the analysis,
evaluated also in view of TP/SP relevance from a pol-
icy perspective (Castells and Hall 1994; Cook 2001),
might provide meaningful insights for all institutions
supporting regional development.

This study is carried out by looking at a relatively

high number of variables, which describe different
characteristics belonging to three different unit mea-
sures, namely: the TP or SP itself, the affiliated firms,
the regional economy.

2 TPs and SPs Performance Com-
pared to Regional Average

Let us begin our analysis by the following question:
”firms affiliated with TPs and/or SPs show an higher,
lower or equal performance compared to the regional
average?”

An answer to such inquiry might be obtained by
analyzing over many years the performances of the af-
filiated firms, comparing the results of the latter with
the local averages in a difference-in-difference frame-
work. In this model, the treatment is represented by
the affiliation to the TPs or SPs. Further studies are
needed to test this relevant inference strategy. For
the time being, we will focus on the specific trends
of revenue growth rate observed in the 2008-2010 bi-
ennium. Results are shown in Figure 1.
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Figure 1

2.1 Regional revenue growth rate
As it clear from Figure 1, it requires an outstanding
amount of effort to assign a precise direction to the re-
lationship between affiliated firms performances and
regional averages. However, we can easily observe
two relevant features of the depicted relationship:

i. The variability of the firms average performances
is significantly higher than the regional mean val-
ues. This is typical in sectors with an high num-
ber of start-ups.

ii. By virtue of the preceding observation, we thus
observe a great share of TPs and SPs whose
firms’ mean performance is significantly greater,
even by far in some cases, than the regional aver-
age.

We are interested in studying the confidence inter-
val of the difference between firms’ mean growth rate
and the regional average. More specifically, we will
focus on whether the confidence interval contains the
value zero. By setting the Type I error α = 10% we
obtain a confidence interval between 0.05 and 3.18,
thus our difference is statistically greater than zero,
and the firms’ mean growth outperforms the regional
average. Nevertheless, if we consider macro-area spe-
cific tests on such difference (North-West, North-East,
Center, South and Isles), we lose a lot of statistical
significance. The only difference that remains statis-
tically greater than zero belongs to the firms in the
North-West (between 0.06 and 1.14), although we
need to set the Type I error α = 20%, which starts be-
ing an high value for the occurrence of false positives.
Figure 2 below illustrates the confidence intervals by
macro-area, depending on the confidence levels which
are set to be 80%, 85% or 90%.

Figure 2: Confidence Intervals (CI) for the mean dif-
ference of the firms’ average revenue’s growth and the
equivalent rate at the regional level.

Both Figure 1 and Figure 2 suggest that we can
cautiously consider the affiliated firms to outperform,
on average, their regional counterparts. More specif-
ically, such feature is most evident in the North-
West, which comprises regions like Liguria, Pied-
mont, Aosta Valley and Lombardy, even though it
would be quite risky to explain such effect exclusively
through the presence of TPs and SPs. Rather, there
could be alternative ways to explain these results, such
as the fact that affiliated firms might already beat the
market on their own, so that they would have obtained
similar performance even in the absence of member-
ship. Thus, it is difficult, at this stage, to significantly
identify an ”TP/SP effect”.

2.2 Regional R&D growth rate
Before turning to bivariate analysis, let us quickly ob-
serve Figure 3. In contrast to what was shown in Fig-
ure 1, here we are more than ever uncertain about
the possible correlation between firms’ mean perfor-
mance and regional expenditures in R&D. This sensa-
tion is further confirmed by a statistical test, which
does not yield sufficient significance levels. How-
ever, it might seem correct to assume that the amount
of technological transfer brought by the TPs and SPs
would positively influence the levels of regional R&D.
Apparently, this is not the case, which suggests that
the ”TP/SP effect” previously isolated might not be
that strong after all (at least at the regional level).

Figure 3
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3 Bivariate Analysis

In this section we will analyze a number of relevant
variables gathered in our study. Each one portrays
a relevant characteristic of either the TP (or SP), the
affiliated firms, or the regional socio-economic back-
ground.

3.1 Graphical representation

In order to get an outlook on the contents of the fol-
lowing subsections, let us observe Figure 4, which
contains all the significant correlations with Type I
error α = 5% among the main variables used in our
dataset. So as to fully understand Figure 4, it is im-
portant to specify that each box represents a variable
in the dataset. In particular its shape is:

• i. An ellipse, if it represents an attribute of the
TP/SP;

• ii. A rounded rectangle, if it portrays a character-
istic of the affiliated firms;

• iii. A regular rectangle, if it constitutes a socio-
economic feature of the corresponding region.

The most relevant variables are shown within bold
contours. Moreover, note that the connecting lines
are black if the correlation is positive and red if nega-
tive. Connecting lines are dashed if it is not possible
to identify the exact direction of the correlation (e.g,.
the variable might be nominal or non-ordered polyto-
mous).

Also note that Figure 4 has been previously fil-
tered from so-called spurious correlations, i.e. statis-
tical dependencies that cannot be logically justifiable
(Note that the presence of spurious correlation might
constitute a threat while performing a multivariate re-
gression, as it can be the reason behind the existence
of confounding variables). Nonetheless, Figure 4 still
depicts a very intricate network of direct and indirect
effects. We can also note how some specific variables
behave as ”hubs”, catalyzing the indirect effects of
secondary variables.

Figure 4: Map of the correlation among variables

3.2 Bivariate analysis for selected variables
In the following subsections we will analyze the cor-
relation patterns of selected variables in our dataset.
By doing so, we will hopefully disentangle the intri-
cate net of correlations, as depicted in Figure 4.

3.2.1 Number of filed patents
The number of filed patents is an index variable, for
which the pure value had to be necessarily weighted
against the different patenting propensity of each sec-
tor. Although we must once again refrain from assign-
ing any cause-effect relationship to such index, we are
able to identify a relevant number of correlations that
offer us precious insights about the distributional pat-
terns.

First, the patent index is a function of the num-
ber of affiliated firms, as well as the size of the lat-
ter. Moreover, we find that it is positively correlated
with the regional expenditure in R&D. These rela-
tionships, easily predictable, cover nonetheless an im-
portant role in showing the validity of the data we
gathered throughout our study.

Secondly, the patents index depends on the spe-
cific sector in which the TP/SP operates (which also
represents the sector in which a large majority of the
affiliated firms competes). Therefore, our strategy to
weight the number of patents taking into account the
Pavitt taxonomy proved to be correct in the first place.

We find additional and significant correlations
among the patents index and a number of TP’s or SP’s
attributes, namely the age of the infrastructure, the av-
erage distance between the affiliated firms and the en-
tropy index. In particular, we can identify an ”age ef-
fect” on patenting, meaning that younger TP/SP tend
to file more patents than their older counterparts. Such
an effect might uncover a certain loss of efficiency
of the TP/SP, leading to the unsustainability of high
patenting rates in the long run. Alternatively, this fea-
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ture might also hint to a dynamic change in the man-
agement of the TP/SP, for which the dominant model
of innovation is not centered around the patent any-
more. Indeed, such supposition is supported by a
number of experts in the field. We might also think of
a third reason: if the sectors of production in which the
former structures operate have become mature or even
stagnating, we could easily explain a significant dif-
ference between the rate of patent filing among TP/SP
because of this.

Our patent index is negatively influenced by the
average distance of the affiliated firms. This means
that firms that are on average closer to the TP/SP tend
to file more patents. If we add to this the effect of
the entropy index, which operates through the number
of the affiliated firms, we find that the Italian produc-
tive model, strongly based on the concept of industrial
clusters, offers a good performance in terms of creat-
ing knowledge and innovation.

Finally, let us remark the positive correlation be-
tween the patent index and the firms’ average revenue
growth rate in the 2007-2008 biennium1. Despite the
fact that we are dealing with an historical period in
which the economic crisis was present, though at its
earliest phases, we find that the best performing firms
were those that innovated more, for example through
patent filing.

Figure 5: Significant correlations of the patent index

3.2.2 Number of affiliated firms
The number of affiliated firms has an internal and
external validity as an indicator of performance for
TPs and SPs, that is widely demonstrated by its sig-
nificant correlation with numerous important regional
economic indicators. More specifically, an high num-
ber of affiliated firms is positively correlated with an
high regional added-value, as well as the expenditure

1As further explored in the following sections, the posi-
tive correlation between the patent index and the firms’ revenue
growth is mostly due to the strong (and positive) correlation that
takes place at the tails of the distribution of the latter variable. In
the interquartile range of the firms’ revenue growth the correlation
loses its significance and becomes actually negative.

inR&D. Not surprisingly, we also find a positive cor-
relation with the firms’ birth rate index.

As elicited before, we encounter a positive rela-
tionship with the patents index. For what concerns the
TP/SP attributes, we find a statistical significant cor-
relation with the number of research centers, as well
as the entropy index and the legal form of the TP/SP
managing company. To sum up, we can identify
three main features of ”attractiveness” of the TP/SP
for what concerns potential affiliates, i.e. factors that
make the association with an TP/SP more or less ad-
vantageous:

• i. The presence of many research centers, which
may on one hand offer more heterogeneous and
customizable services, and on the other hand pro-
vide sufficient capacity for the higher number of
associated firms;

• ii. The diversification of operative fields, repre-
sented by an higher entropy index, which creates
a more favourable environment for the establish-
ment and affiliation of new firms.

• iii. The peculiar legal form of the managing sub-
ject of the TP/SP. Our empirical evidence shows
that an higher number of firms is encountered in
TP/SP whose legal status is S.p.A., i.e. a lim-
ited liability company, with respect to being a
”Temporary Scope Association” (A.S.T.). On
one hand, this evidence might hint at the fact that
an increased freedom of action of the managing
subject might enhance the affiliation rates. On
the other hand, it might be that subjects having
private-law legal statuses are considered by firms
more stable in the medium-long run.

Figure 6 illustrates the main findings.

Figure 6: Significant correlations of the number of
firms
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3.2.3 Entropy index
The entropy index plays the important role of cata-
lyst within our dataset. Indeed, such index shows
statistically significant correlations with many vari-
ables used in our study. From the perspective of the
socio-economic regional background, we find many
aspects strengthening the internal validity of this mea-
sure, namely the (positive) correlation with regional
entrepreneurship and firms’ birth rate. Furthermore,
we can also provide internal validity through the neg-
ative correlation with the expenditure in R&D, if we
think that the role of industrial clusters is to enhance
the technological transfer through spillovers, reducing
the need to increaseR&D investments. Finally, a neg-
ative correlation with the average number of employ-
ees signals the peculiar nature of industrial clusters
themselves, generally composed by small-size firms.

For what concerns regional GDP, revenue and
added-value, and even the average growth rate of
firms’ revenues, we must point out the dominant role
of the recent economic crisis. Therefore, many neg-
ative correlations are forcibly linked to this aspect,
and thus pertains most especially to the 2008-2010
biennium. Nevertheless, it would not be illogical to
think that the resiliency of the industrial clusters al-
lowed the latter to overcome better the effects of the
crisis. However, it is impossible at this stage to de-
fine a cause-effect relationship, without providing an
in-depth study. Besides this, the negative correlation
between the entropy index and the average growth rate
of firms’ revenue is relative only to the 2008-2010 tri-
ennium, whereas it is not significant when referring to
the 2007-2008 biennium2, i.e. when the impact of the
crisis mostly concerned the financial institutions.

From the point of view of TP/SP attributes, we
identify an analogous pattern previously encountered
in the number of affiliated firms. In other words, the
positive correlation with the number of research cen-
ters and universities gives the idea that the increase
in the size of TP and SP occurs through the diversifi-
cation of operations. Indeed, this aspect is supported
by the significant correlation we observe between the
entropy index and specific sectors of production (e.g.
Biotechnologies and Nanotechnologies) which tend to
be more diversified than others.

3.2.4 Multisectorality of the TP/SP
Another important attribute of TPs/SPs, that is worth
measuring, is the extent to which its operations are di-
versified, i.e. if it operates in more than one specific
field of research. At the regional level, we find that
multisectorality is negatively correlated with the en-

2Even though, on average, it remains still negative.

trepreneurship rate and the firms’ birth rate. This may
suggest that multisectoral TPs/SPs tend to be located
in areas where the presence of medium-large size en-
terprises is the norm.

Additional correlations pertain to the intrinsic
characteristics of the TP/SP, namely the operative sec-
tors where some are more prone to diversification
than others, e.g. Natural Sciences, Engineering and
Mechanics, ICT - and the legal status of the managing
body. We also find a significantly positive correlation
with the regional funds allocated - upon which we are
a bit skeptical, since the underlying variable is full of
missing data, perhaps not even MAR3 -, the amount of
Research and Development and the age of the TP/SP.
Let us focus briefly on this last result.

As previously highlited when dealing with the
patent index, we also find that multisectorality shows
an ”age effect”, in the sense that older TPs/SPs are
more prone to be multisectoral than younger struc-
tures. Given the cross-sectional nature of our data,
it is not possible to exclude the case that TPs/SPs may
have changed their focus on productivity, so that they
became increasingly multisectoral in response to his-
torical events or other external factors. An historical
analysis, which goes beyond the scope of this study,
would prove the reliability of this statement. Given
the sizable number of variables showing an ”age ef-
fect”, we will deal directly with the variable ”age of
TP/SP” in the following subsection.

3.2.5 Age of TP/SP
By analyzing the age of our 56 TPs/SPs, we are able
to highlight several relationships, almost all of them
relative to the intrinsic characteristics of the structure
itself. The only one representing an attribute of the
affiliate firms is the patent index, upon which we have
already discussed. Attributes of the TP/SP that are re-
lated to their age are: the number of research centers,
the ”geo consistency”, i.e. the share of firms that are
located within the same district of the TP/SP, the final-
ized projects, the legal status and, as anticipated, the
multisectorality. We also identify selected sectors for
which age shows a significant correlation.

Although it is easy to provide intuitions for the
existing correlations with specific productive sectors,
and even more for what concerns the finalized projects
(thus they serve more as a tool to verify the internal
validity of this variable), it is perhaps a bit more chal-
lenging to explain the relationship with the ”geo con-
sistency” feature.

3Missing at random, that is: Pr(r|yo, ym) = Pr(r|yo) and r,
the mechanism generating missing data, is independent from the
unobserved data ym
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This particular feature might be explained as yet
another strategic choice of an TP/SP. At first, the
main objective of such structures might simply have
been the aggregation of local industrial and economic
actors in order to promote innovation through tech-
nological transfer. Then, once this large networks
were established, the purpose of the TP/SP might have
switched towards the inclusion of firms whose affili-
ation would constitute a per se added value. In such
perspective localization of firms becomes less relevant
in the eyes of the TP/SP. Note also that the outstanding
developments in the field of ICT have deeply changed
the way firms interact, almost canceling all physical
constraints. For instance, we may consider the case
of the DLTM pole in Genoa, which recently inaugu-
rated its cloud-based platform for design, simulation
and implementation of prototipes in the nautical field.
This platform was made available for all affiliated en-
terprises through DLTM’s web portal.

We may also think that this relationship explains
the ”nature” of the TPs/SPs to some extent, above all
in an historical perspective. Let us assume that struc-
tures hosting an higher share of local enterprises are
more ”vocational” than the others, where by the term
”vocational” we mean exploiting the capital and hu-
man resources available at the local level. Then, we
could even differentiate the specific nature of TPs/SPs
by looking at the age of each structure. Our results
indicate that older structures are more easily definable
as ”vocational” than are the younger ones.

Finally, let us denote a significant ”age ef-
fect” which is even apparent in the legal statuses of
TPs/SPs. We find that the dominant judicial sta-
tus has changed through time, increasingly assuming
the form of ”Temporary Scope Associations” (TSA)
rather than conventional limited liability companies.

3.2.6 Additional variables
In this paragraph, we will consider three variables de-
scribing peculiar features of the TPs/SPs: the private
and public investment on equities of the managing
agency, as well as the services expenditure.

The information on private investment does not
provide sufficient internal validity within our study,
representing only 46% of the total sample. On the
other hand, public investments performs fairly bet-
ter, with 73% of sample representativeness. First of
all, let us note that regions with TPs/SPs character-
ized by high private investments possess strong socio-
economic indicators. Most especially, we find sig-
nificant positive correlations with the regional added-
value, the aggregate-firm added-value and the dynam-
ics of entrepreneurship. Similarly, we find a negative
correlation with the mortality of firms, thereby con-

firming the results previously obtained. Once again,
a number of significant correlations with the number
of research centers, as well as operating in a particu-
lar sector, suggest that private investors also have their
”ideal attributes” that enhance the attractiveness of the
TP/SP. Among them, we find that belonging to a par-
ticular sector (e.g. such as Energy and Environment),
as well as having an high number of affiliated research
centers, are both critical factors in deciding whether to
invest or not in technopoles.

Private investment and public investment are in-
directly intertwined through the rate of entrepreneur-
ship. In particular, we find that private endowments
and entrepreneurship are strongly positively corre-
lated, with a correlation coefficient ρ = 86%4. Not
surprisingly, the correlation of public investment and
entrepreneurship is instead negative. The dynamics
depicted here are clear: TPs/SPs mainly financed by
public institutions are indeed located in areas that
would have not guaranteed a sufficient participation
of the private sector. We can support this view also
through the firms’ birth rate, whose relation with the
public investment is significant and negative.

Let us now consider two additional aspects con-
cerning TPs/SPs: the on-going projects and the ser-
vice expenditures. Once we filter these variables from
spurious correlations, we find that they are signif-
icantly correlated with public investment. On one
hand, we observe that on-going projects are positively
correlated with structures whose capital is mostly fi-
nanced by the public sector. On the other hand, we
recognize that these structures tend to be less efficient,
mostly because of higher service expenditures. Again,
one may deduce that this kind of TPs/SPs tends to
strategically privilege efficacy, though it sacrifices ef-
ficiency.

Concluding this subsection, let us quickly an-
alyze service expenditures. Both this statistic and
public investments are negatively correlated with re-
gional R&D expenditure 5 (expressed in percentage
of GDP). This evidence indicates that TPs/SPs located
in regions whose R&D spending is lower, might need
to counterbalance such deficiency through higher ser-
vice expenditures, e.g. consulting, software, etc.

Moreover, let us denote the negative correlation
between the TP/SP’s service expenditure and the num-

4Even though the shared support of the two variables cannot
be considered sufficiently reliable. However, it seems correct to
assume that most of the missings should happen in TPs/SPs with
an high contribution from the private sector. If this were the case,
then perhaps the correlation may not be much distorted, since it
seems once again safe to assume that higher rates of private con-
tribution take place where there has already been a relevant en-
gagement of the public sector.

5Regional expenditure expressed in terms of GDP percentage.

WSEAS TRANSACTIONS on BUSINESS and ECONOMICS Massimiliano Ferrara, Roberto Mavilia

E-ISSN: 2224-2899 542 Volume 11, 2014



ber of affiliated universities. This figure actually vali-
dates our assumption that externalization of service is
a mean of substituting the lack of exploitable partner-
ships with the academic world.

3.2.7 Conclusions

In these pages we have presented a thorough review
of the main patterns identifiable in our dataset, and
to some extent we were able to disentangle the in-
tricate network shown in Figure 4. We obtained a
sizable number of useful insights, through which we
observed that attributes of the TP/SP are significantly
influenced by specific socio-economic regional char-
acteristics, and how both can have an impact on the
performance of affiliated firms.

However, we are yet to obtain satisfying results
with respect to two fundamental aspects: what are the
characteristics that mostly influence the firms’ aver-
age growth rate of revenues? Also, what are the spe-
cific dynamics taking place behind the so-called ”age
effect”? In the next section, we try to solve the first
topic from an historical perspective, by taking look
at a panel we have specifically set up for such pur-
pose. In the last section, we will tackle both issues
with cross-sectional multivariate regressions.

4 The impact of Technopoles and
Science Parks: an historical anal-
ysis

In this section we will analyze the impact of the num-
ber of poles located in a given region on selected indi-
cators of characteristics of the territory, that is regional
GDP, the rate of entrepreneurship, the firms’ birth rate
and death rate. The analysis will be carried out in a
panel-data framework, which we have specifically set
up for such purpose. The dataset contains observa-
tions for Italian regions from 2000 to 2009.

A panel-data approach is powerful in control-
ling for time-specific characteristics that might cause
confounding effects in a cross-sectional framework.
However, it is a true challenge to obtain reliable and
detailed time series, even more at a local level. Fur-
ther studies should focus on enriching the model we
present here.

First of all, let us observe Figures 7, 8 and 9.
These show the trend of the regional indicators in
comparison with the number of TPs/SPs active each
year.

Figure 7

We can see in Figure 7 that the growth of TPs/SPs
largely follows the trend of regional GDP. Moreover,
we can observe in 3 out of 4 macro-areas (i.e. North-
West, Center and South) a ”boom” in the number of
TPs/SPs that has occurred in the 2008-2009 biennium,
whilst the regional GDP was facing a period of stagna-
tion or even downturn, because of the global financial
crisis. Therefore, we can infer a first structural break
in the time series of regional indicators. It is impor-
tant to take this into account in subsequent phases of
the estimation.

Figure 8

Figure 8 illustrates the growth of TPs/SPs population
against the growth rate of regional GDP from 2000 to
2009. We note how in this case the trends are substan-
tially different, most especially in the North-Western
region. Here it is even more apparent the divergence
of the two trends in the 2007-2009 biennium, confirm-
ing the structural break that took place as a result of
the global financial crisis.

Figure 9 shows the trajectories of firms’ death
rate, birth rate and entrepreneurship, against the num-
ber of TPs/SPs per year. We can see that the trends of
the 3 regional indicators are mostly stable throughout
the period. Although Figure 9 does not indicate any
specific pattern between the regional indicators and
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the number of TPs/SPs, there is a slight divergence
between the entrepreneurship rate and the latter. In
particular, there is a negative and significant correla-
tion between these two variables in the North-West,
whereas we encounter a positive and significant cor-
relation in the South. In other words, the increase of
TPs/SPs in the North-West of Italy coincides with a
decrease in the rate of entrepreneurship, whereas in
the South the opposite is true. It is difficult to state
that these findings indicate a causal relationship, as it
is unlikely that the impact of the number of TPs/SPs
might have influenced the region in its entirety.

Figure 9

4.1 Dynamic panel estimation
The regional effects of TP/SP have been partially in-
vestigated in the literature: Scott (1993) in Southern
California and Masser (1990) in Japan. In this section
we present a new approach and we go a step beyond
bivariate analysis and we propose a very basic model
for assessing the impact a regional set op TP/SP might
have on economic growth at the same geographical
level.

Our estimated model will be the following:

GDPi,t = αi +GDPi,t−1 + β1structuresi,t+

+β2entrepreneurshipi,t + β3birthratei,t+

+β3deathratei,t + νi,t

(1)

In order to prevent potential biases due to auto-
correlation and endogeneity, we estimate model (1.1)
with the GMM (Generalized Method of Moments) es-
timator by Arellano e Bond (1991)6. Moreover, we re-
strict our estimation window to the 2000-2007 period,
as to prevent errors induced by the structural break

6Arellano, M. and S. Bond. (1991). Some tests of specifica-
tion for panel data: Monte Carlo evidence and an application to
employment equations. The Review of Economic Studies, 58. pp.
277 297.

previously highlighted. Table 1 shows the results of
the estimation. Column 1 reports the coefficient on the
overall Italian sample, whereas columns 2 to 5 show
coefficients related to the specific macro-area.

Table 1: Estimates from model 1.1. The dependent
variable is regional GDP expressed in 1010 e

The results of our estimation show a positive and
significant effect of the number of structures. How-
ever, as we can observe in the macro-area based esti-
mation, such effect is mostly brought by the regions
in the North-West, where the majority of TPs/SPs is
located. As a result, it is difficult to express causality
between the number of structures and the regional per-
formance. Indeed, it seems logical to assume that the
impact of a TP/SP is mostly local (perhaps measur-
able only at the province level or below), whereas the
repercussions at the regional level might be strongly
diluted, thus not significant.

4.2 Conclusions
In spite of the fact that the panel-data analysis we cov-
ered in this section is far from conclusive, it helps
put into the right context the recent socio-economic
dynamics of the Italian regions, so as to better un-
derstand where the presence of TPs/SPs might have
played a relevant role. It is apparent how the North-
Western regions, that have benefited from higher eco-
nomic conditions, invested more in building innova-
tion centers such as the TPs/SPs. These circumstances
are the main cause for the present gap between the
number of structures in the North and the ones located
in the South.

Furthermore, our analysis shows that the impact
of the number of structures on regional indicators of
socio-economic development is mostly inconsistent.
If we omit to restrict the sample to the 2000-2007 pe-
riod, the resulting coefficient would actually be nega-
tive, as a result of the structural break. Hence, we are
inclined to believe that the impact of TPs/SPs is evi-
dent only on a local scale, whereas on a larger scale,
such as regions, such effect might become highly di-
luted.
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5 Multivariate Analysis

In this last section we investigate upon which charac-
teristics pertaining to the nature of TPs/SPs may acti-
vate or simply enhance the growth rate of the affiliate
firms. Furthermore, we will analyze in detail the ”age
effect” we highlighted in previous sections.

5.1 Variables correlated with firms’ average
growth rate (growth)

In this paragraph we proceed to analyze the vari-
ables we elaborated in our investigation and study the
ones that show to be consistently and significantly re-
lated with the firms’ average growth rate of revenues
(growth from now on). Note that in order to respect
the time windows of most variables, we will use the
average growth rate relative to the 2007-2008 bien-
nium. However, results for the 2008-2010 period will
be discussed as well. Moreover, we will consider the
results for each specific macro-area, so as to distin-
guish the different dynamics taking place throughout
the Italian territory. First of all, let us consider the
dependent variable.

5.1.1 Univariate analysis of growth

A quick analysis of the distribution of growth un-
covers the presence of several outliers. This feature
of growth is particularly relevant for our estimation,
since it is very likely that the latter might be influenced
by those values located in the tails of the distribution7.
By eliminating the outliers of growth, we are left with
47 observation, which is still a sufficient number for
the Central Limit Theorem to be respected8. Figure
10 shows the transformation of the underlying distri-
bution of growth by comparing the normal probability
plots before and after eliminating the outliers. This
process will increase the stability of our coefficient,
though at the cost of losing the applicability of such
results to all available structures.

7The bias induced by the small number of extreme values has
been evaluated and confirmed in an alternative regression setting,
whose results are omitted for the sake of brevity.

8Because of the missing observations present in some of the
variables used in our regression, the total sample size will be 43,
a number still sufficiently above the threshold needed to benefit
from the properties of the CLT.

Figure 10

5.1.2 Multivariate analysis of growth

In order to find a credible model that would help to
discover which characteristics of the TPs/SPs have
a significant impact on growth, we follow the strat-
egy used in the previous section concerning Bivariate
analysis. Therefore, we will focus on three main types
of controls, namely regional characteristics, TP/SP
attributes and firms’ properties.

In the absence of a precise structural model, we
have tentatively set our explorative analysis up, using
tune-up techniques such as backward and forward se-
lection in order to choose the best-fitting model. In
such a setting, a crucial role is played by the size of
the standard errors, which need to be unbiased as far
as possible in order to avoid their inflation and the re-
sulting over-rejection issues. After a thorough anal-
ysis of the existing methods to reduce the standard
errors’ size, we found that the most efficient way is
through clustering at regional level, which was indeed
a predictable outcome.

Our estimated model will be:

growthi = β0 + β1patent indexi+

+β2avg social capitali + β3entrepreneurshipi+

+β4num firmsi + β5avg distancei+

+β6research centersi + β7entropy indexi + εi
(2)

Results are shown in Table 2.
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Table 2: OLS estimates of model (1.2)

5.1.3 Observations
In this paragraph we will analyze the coefficients of
model (1.2), trying to provide a logical explanation
to the effects found in our estimation. Once again,
note that in such setting it is very risky to interpret
a given coefficient as an actual cause-effect relation-
ship. Rather, we prefer to consider our estimations
like a way to discover which characteristics tend to be
correlated with higher values of growth, thus the effi-
cacy of the TP/SP. Nevertheless, if a number of cor-
relations proved to possess external validity, the latter
could surely be of great help in the public decision
making process.

The effects of the indicators belonging to the
firms’ properties category, as illustrated in Figure 2,
show results that are in contrast with each other. On
one hand, the higher the number of affiliated firms, the
higher the growth. On the other hand, the higher the
patent index, the lower the growth. This is a counter-
intuitive result.

In our model, the variables concerning the aver-
age social capital and the entrepreneurship ratio rep-
resent useful controls. Thus, rather than by empirical
relevance, their presence is justified by the provision
of internal validity, as well as the only viable solution
to the omitted variable problem.

Another useful control is the number of affili-
ated firms. Its effect shows that, on average, bigger
TPs/SPs are more successful than others: this finding
excludes the sometimes perceived possibility that big-
ger TPs/SPs are set up artificially in order to gather a
bigger amount of funds, or else to gain more publicity.

The second coefficient may be explained by con-
sidering two different reasons. The first is the struc-
ture of the sample. Once we excluded outliers, the re-
sulting coefficient is as shown in Table 2. However, if
we consider also the outliers we actually obtain a pos-
itive coefficient on the patent index. This result sig-
nifies that, at the highest levels of growth, the patent
index is in fact a crucial indicator with a significant

and positive effect. This effect is eventually propa-
gated across the rest of the sample.

To analyze this aspect more in detail, we return to
the reduced sample, dividing the sample by quartiles
of growth. Consequently, we evaluate model (1.2) on
the four different subsamples. Once again, we find
that the negative coefficient is brought by a small frac-
tion of the total sample, namely the last quartile. More
specifically, we find that in the first three quartiles (i.e.
the first 75% of the ordered distribution of growth) is
positive though mostly inconsistent. Instead, we ob-
serve that the same effect in the last quartile is strongly
significant and negative.

Therefore, it is important to put into the right con-
text the result concerning the patent index: its negative
value refers to a mini-cluster of TPs/SPs which oper-
ate in sectors with high productivity as well as low
rates of patent filing. These characteristics are a com-
mon feature of the ICT sectors, and indeed we find
that the largest majority of this mini-cluster operates
in such sector. In the end, we can assume that the
patent index has a mildly positive effect on growth.

The coefficient belonging to the number of re-
search centers shows a positive effect on growth, both
in terms of statistical relevance and efficacy of the
TP/SP system. It is widely believed that a crucial role
for TPs/SPs is to deliver innovation through techno-
logical transfer, which eventually impacts in a pos-
itive way the overall growth. In such perspective,
finding higher levels of growth in correspondence of
an higher number of research centers, which suppos-
edly increase the overall performance of the innova-
tion process, can be seen as a validation of our theory.

Another extremely interesting result is described
by the coefficient on the average distance from the
TP/SP. Although in the former specifications this in-
formation does not prove to be significant, once con-
trolling for an important characteristic of the territory,
namely the entrepreneurship ratio, this value becomes
highly significant and negative. Therefore, average
distance from the TP/SP tends to identify those struc-
tures that perform worse than the average. This vari-
able also denotes the fact that the omitted variable
bias may significantly impact the sign of the regres-
sor’s coefficient, which was formerly positive though
not significant.

Finally, let us consider the coefficient of the en-
tropy index. Once again, controlling for the en-
trepreneurship ratio is fundamental in shaping the im-
pact of this variable. However, we are not able to
consider such coefficient as statistically different from
zero, indicating that an higher diversification of pro-
duction does not bring a particular advantage. Recall-
ing what we previously stated about the ”age effect”
of the entropy index, it seems that younger TPs/SPs,
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generally more diversified, do not suffer in terms of
growth with respect to their older counterparts.

5.1.4 Macro-area based analysis

We quickly augment our model by plugging in indi-
cators for the four different macro-areas. Results on
such coefficients (not listed for brevity) show that, all
things being equal, the structures located in the North-
East and Center obtain, on average, higher results than
their counterparts situated in the North-West.

Such finding might be due to a different degree of
competition which the structures need to face in order
to be successful. This value might be lower in areas
in which there are not many structures, such as North-
East and Center. However, this explanation is some-
what fallacious in the sense that it casts a few doubts
on why the Southern area (and the isles) shows re-
sults that are not substantially different from those ob-
tained in the North-West. One possible way to explain
this further observation is that we are not able to con-
trol for other important indexes, such as the efficacy
and/or the efficiency, which quite plausibly differenti-
ate the structures located in the North-West from those
in the South.

5.1.5 Diagnostics and Conclusions

From a statistical standpoint, the resulting model
shows to be sufficiently stable and reliable. Figure
11 shows how the residual-versus-fitted graph is ran-
domly distributed along the zero line, with no clearly
visible trend. An additional check on the Variance In-
flation Factors returns only values below 3, indicating
that the presence of multicollinearity of the variables
can be safely excluded. Finally, as already stated in
the introductory part of this section, if we cluster the
standard errors at the regional levels, it will result nar-
rower confidence intervals, a feature that increases the
acceptance rate.

Finally, we apply model (1.2) to the growth values
relative to the 2008-2010 biennium. Results are quali-
tatively similar, whilst causing the loss of significance
for a number of controls and variables, namely the
number of affiliated firms, the average social capital
and the average distance from the TP/SP. Now if we
consider the coefficients which belongs to the patent
index, to the entrepreneurship ratio, to the number of
research centers and the entropy index (which actually
gains significance in this period), we can see how, es-
pecially the latter, hints at the fact that industrial clus-
ters, a typical feature of the Italian productive system,
have shown greater resiliency throughout the on-going
recession.

Figure 11

5.2 Unmasking the ”age effect”
Another aspect deserving further investigation is rep-
resented by the attributes related to the age of the
TP/SP. In this case, it is even more apparent the fact
that each coefficients helps only partitioning the age
distribution by the specific regressor, and it is not in
any case an indication of a cause-effect relationship.
The next paragraphs will describe in a concise man-
ner the obtained results.

5.2.1 Univariate analysis

A particular feature of the age distribution is its bi-
modality. As a matter of fact, we have already ob-
served that there have been two ”waves” in the births
of TPs/SPs. The first wave happened at the beginning
of the new millennium (approximately in 1999-2000),
while the second one, very recent, took place during
the 2007-2009 period. Between these two waves we
may observe a structural break, which was held ap-
proximately after the 10th year of activity (i.e. year
2002). Figure 12 summarizes our findings.

Figure 12
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5.2.2 Setup of the model
In order to estimate the regressors of the dependent
variable ”age”, we follow the same strategy as our pre-
vious section. Once again, we will cluster the standard
errors at a regional level. Given the high correlation
between the age of the structure and its legal status, it
is important in such model to control for its effects,
which will be absorbed in the final model without
considering its estimate.

We estimate the following model:

age poloi = β0 + β1patent indexi+

+β2growthi + β3globdisti+

+β4legal statusi + β5public invi + εi

(3)

Results are shown in Table 3:

Table 3: Estimates from model (1.3). The dependent
variable is the age of the structure

5.2.3 Observations
Our estimation provides interesting results concerning
the age of TPs/SPs. First, we consider the coefficient
of the patent index: negative and significant. The lat-
ter repeats a concept we already encountered in the
section dedicated to bivariate analysis, namely the fact
that younger TPs/SPs tend, on average, to file a lower
number of patents as opposed to their older counter-
parts.

Secondly, for what concerns the growth rate, we
observe a negative and significant coefficient. There
are many explanations to this particular feature, how-
ever, one of the most plausible refers to the maturity of
the markets in which the older TPs/SPs operate, nat-
urally characterized by lower profits and thus lower
growth.

Thirdly, another attribute pertaining to the con-
centration of firms around the TP/SP (named globdist
and corresponding to the average distance of firms
from the physical location of TP/SP they are associ-
ated with /incubated in), demonstrates that younger
structures are characterized by an higher dispersion
rate. This result may hint the fact that many of the

most recent TP/SP might have been established with-
out the explicit purpose of innovating through the ex-
ploitation of local expertise, as it is always the case of
older structures.

Finally, observe the role of the public investment.
Its effect, though quite feeble, is negative and strongly
significant, indicating that younger structures tend to
have benefited more from public investment and its
economic support in general.

5.2.4 Legal status and macro-area based analysis
In this paragraph we will briefly tackle the topic of le-
gal status. Then, we will move onto the analysis of
the differences between the estimation from 4 macro-
areas. The effect of legal status, once controlled di-
rectly, reveals a purely descriptive relationship among
selected legal statuses, namely Foundations, Consor-
tia and LLCs. These different legal statuses undoubt-
edly define a cluster of structures characterized by an
high average age.

Concerning the specific effects by macro-area, we
do not see any specific particularity. Therefore, we do
not highlight significant differences between the age
pattern of structures in each specific macro-area. Fig-
ure 13 clarifies most of the findings encountered in
this paragraph.

Figure 13: The dashed line indicates the structural
break after 10 years of activity

5.2.5 Diagnostics and conclusions
Our model proves to be farly stable. The residuals-
versus-fitted graph (omitted for the sake of brevity) is
distributed around zero and does not show any identi-
fiable pattern. The model also has a good fit, though it
loses a sizable quantity of its validity at the tail of the
distribution.

In this section we analyzed two main characteris-
tics of the TPs/SPs. By comparing them by years of
activity, we were able to uncover the interesting fea-
ture by which employers often discriminate.
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First of all, we observe a difference in the amount
of patents in favour of the youngest firms. This may
be linked to two main processes. First, it might be
possible that older structures have changed their orig-
inal purpose by pursuing innovation and technologi-
cal transfer without the need for patent filing. This
aspect seems to be a common opinion among the ex-
perts on this field. It might also be that structures have
strategically renounced to the patent as a tool for de-
velopment, in favour of different tools with an higher
reliability. Moreover, a reason can also be represented
by the fact that young structures might decide to oper-
ate in sectors that notoriously have low levels of patent
filing, such as ICT.

Secondly, note that growth levels are lower as
time passes by, highlighting either a reduced effi-
ciency, or the fact that structures operate in mature
or even stagnant markets (as previously discussed).
Thirdly, we already discussed the fact that younger
structures tend to be more dispersed. Finally, the im-
pact of public investment indicates that younger poles
tend to have more money provided by the public insti-
tutions. Once again, this evidence brings up the ques-
tion about the nature of each TP/SP, which might be
political most of the time.

6 Conclusions
Despite constituting a pioneering and simplified anal-
ysis, our study has showed a lot of interesting features
of TP/SP’s effects on both regional economic growth
and associated (or incubated) firms’ growth in terms
of revenues. In particular we found both that TP/SP
impacts are different if analyzed by geographic loca-
tion and that their effects are still evident even in the
aggregate model. The number of TP/SP per region
seems to display a positive role in sustaining the eco-
nomic growth of corresponding regions. In addition,
the patenting activity and the creation of research cen-
ters foster the growth of affiliated firms, which in turns
affects regional economy’s parameters. To the con-
trary, the distance between the TP/SP and affiliated
firms reduces the growing potential of the latter. In
addition, firms within an TP/SP turn out outperforms
(largely) the regional average. Finally, we find that
more recent structures tend to be more prone to both
patenting activity and high-level growth. Younger
structures are also characterized by higher dispersion
rates.
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