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METRICS OF INNOVATION: MEASURING THE ITALIAN GAP
by Michele Benvenuti*, Luca Casolaro* and Elena Gennari*

Abstract

The paper surveys the literature on the measurement of innovation activity and
evaluates the position of Italy with respect to the other major European countries. As a
complex and multidimensional phenomenon, innovation has been measured from different
perspectives. the environment in which firms operate, firms' commitment, its outcome. Both
traditional and new measures of innovation are considered, using national accounts and
survey data. A significant gap is found for Italy on most measures of innovation. Italy shows
the largest gap for measures related to regulatory frameworks, ICT infrastructure and
financial support for innovation expenditure. Italian firms stand out for the low level of
input, especially R&D expenditure and the presence of graduates. This feature is not just
driven by the small average size of Italian firms: the analysis of expenditure by size shows
that large Italian firms lag behind in the international comparison. Despite these premises, a
relatively large share of Italian firms claim to innovate, even if their R&D expenditure is
low. In defending intellectual property rights, firms rely more on industrial designs and
trademarks than on patents. Overall, the survey confirms that innovation in Italy is more
incremental than based on technology and R&D, therefore less able to increase firms
productivity and overal growth.

JEL Classification: O30, 057, L20, 125, D83.
Keywords: innovation, R&D, patents.
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1 Introduction!

In recent years innovation has taken on great importance in the economic
debate, for two main reasons. Firstly, there is a big need for innovation as
a source of economic growth, since in high-income countries GDP has been
stagnating and unemployment persisting. Secondly, a leap in innovation is
required to tackle social and environmental challenges, such as climate change
and shortage of natural resources.

The surge of the financial and economic crisis has certainly increased
the need for new drivers of growth, but the issue emerged long before the
crisis. For more than a decade the globalization of commerce and production
has led to a continuous evolution in the structure of industrialized economies.
Sectors exposed to international competition, known as tradable sectors,? are
forced to increase their competitiveness to survive and continuous innovation
is mandatory.

In addition to these tendencies common to industrialized countries, Italy
has some peculiarities that actually worsen its growth performance. By
adopting the common European currency, Italy achieved monetary stability
but abandoned currency depreciation as a means of setting productivity dif-
ferences in tradable sectors. During the last decade the Italian economy has
not reacted to this change with investment in innovation and has performed
significantly worse than peer countries in terms of GDP growth, productivity
and employment.?

As a result, Italy is generally acknowledged to have an “innovation gap”to
fill. Some facets of Italian productive system are recognized to limit inno-
vation capacity: the large share of small firms, sectoral specialization in
low-tech industries, shortage of human capital, financial costraints and the
limited effects of public incentives.*

The paper focuses on measuring innovation activity in Italy with respect

"'We are grateful to Matteo Bugamelli, Luigi Cannari, Francesca Lotti and Silvia Magri
for constructive feedbacks. We also wish to thank seminar participants to the Bank of
Italy Workshop on “Innovation in Italy” (Perugia, 13-14 December 2012). The opinions
expressed in this paper do not necessarily reflect those of the Bank of Italy. All errors are
our own responsibility.

2Spence-Hlatshwayo (2011).

3For a recent review on the structure of the Italian economy see Brandolini and
Bugamelli (2009).

4Bugamelli et al. (2012).



to a group of peer countries, for which data are available for all the indicators
considered: the other main continental European countries (France, Germany
and Spain) and a leading innovator (Sweden). To enlarge the analysis, in the
appendix tables we also report the comparison with a larger group which
includes the other major EU countries, Switzerland, the United Kingdom,
Japan and the United States. Starting from the existing international surveys
on innovation® and gathering data from various sources, we try to innovate
with respect to earlier empirical findings by coupling traditional measures of
the environment, input and output, with new ones.

Our paper complements the analysis of Bugamelli et al. (2012), by pro-
viding comprehensive statistical support for the measurement of the Italian
gap in innovation activity. Bugamelli et al. focuses specifically on the reasons
generating the gap and the lines of action for narrowing it.

Two issues are pivotal when a policy is designed to promote innovation: a
definition, i.e. the activities that can be labelled “innovative”, and a metrics,
i.e. a set of indicators able to measure innovation. The complex nature of
the phenomenon makes both tasks particularly challenging.

The definition of innovation benefits from a degree of consensus, based
on the three published editions of the so called “Oslo Manual”.® Innovative
activity is defined as “the implementation of a new or significantly improved
product (good or service), or process, a new marketing method, or a new or-
ganizational method in business practice, workplace organisation or external
relations”.

The basic idea as regards metrics is that a certain innovation activity,
performed by firms and the public sector, uses input factors and produces
some outcome within an environment which potentially affects the process
from different standpoints. This framework shapes all of the recent empirical
scientific production on innovation measures and is also applied in this paper.
Yet, a metrics is not easy to implement. On the one hand, a wide range
of measures is potentially connected to innovative activity. On the other,
innovation arises at firm level, and micro data - difficult to collect - would
be the appropriate scale. We try to collect the most comprehensive set
of information from different sources, including both national accounts and
international surveys. The final table in the appendix reports the series we
used.

50ECD (2011), and EU (2012).
SOECD and Eurostat (2005).



The paper is organized as follows. Section 2 surveys the literature on the
subject. Section 3 analyses a selection of indicators in the different areas,
showing the relative position of Italy. In Section 4 we provide an overall
representation of the phenomenon. Section 5 concludes.

2 Innovation indicators in the literature

Innovation activity cannot be easily measured since it relates to various types
of actions by firms, research institutions and public bodies. Nevertheless,
given its crucial importance for the growth dynamics of most industrialized
countries, various indicators have been proposed to compare countries’ efforts
in this field and reports have been periodically published by major economic
institutions. More recently, to get a better understanding of innovation ac-
tivity, traditional indicators have been complemented with new measures.
Statistical data come from various sources. The main organizations that
collect data on innovation for country comparisons (OECD and Eurostat)
mainly draw upon the work of countries’ national statistical offices. In ad-
dition to this information, a substantial amount of evidence is also gathered
through innovation surveys, i.e. questionnaires submitted to a sample of en-
terprises with the aim of collecting data on previously uncovered aspects.
To harmonize data acquired in this way, in 1992 the OECD published the
Oslo Manual which provides guidelines on the topics to be covered and the
methodology to be adopted in surveys. One of the broadest examples is
the Community Innovation Survey (CIS), which started in 1993 under EU
sponsorship and the questionnaire for which was prepared by Eurostat in
collaboration with the OECD.” In addition to surveys and national statisti-
cal data, another important source of information is patenting activity. The
database of the European patent office (Patstat) is now available for research
and allows important aspects of firms’ innovation activity to be analyzed.
On the basis of the role that different features play in the production of
innovation, indicators have been classified in the literature as environment,
input and output measures. Environment indicators are related to the char-
acteristics of the setting where firms and research institutions operate, while
inputs represent everything that can be considered an ingredient for innova-
tion activity. Output measures describe the results of the innovation process.
While this classification is widely recognized and something similar can be

"For the use of surveys in econometric analysis see Mairesse and Mohnen (2010).
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found in the main reports, which variables can be used to measure the en-
vironment, input and output is more controversial. As a matter of fact, the
two main reports on the topic, by the EU and the OECD, make different
choices with respect to some important indicators.

The Innovation Union Scoreboard classification (EU, 2011) distinguishes
between enablers, firm activities and outputs. Enablers, i.e. the characteris-
tics of the environment, are in turn divided into three categories. The first
is dedicated to the indicators of human resources, in particular the level of
educational attainment, and includes measures of secondary and tertiary ed-
ucation as well as doctorates. A second category comprises indexes which
describe the country’s research system, such as scientific co-publications and
non EU-doctorate students. The last set of environmental indicators is de-
voted to financial support to innovation activity and comprises venture capi-
tal investment and R&D expenditure in the public sector. Inputs, described
here as firm activities, include indicators of the firms’ commitment, mea-
sured as innovation expenditure, divided into R&D and non-R&D, and the
way innovation is performed, in-house or collaborating with others. By con-
trast with the general approach in the literature (see Hall, 2011), patenting
activity and community trademarks are considered here as an input in the
innovation process rather than an output. Finally, in the last category, ac-
counting for the results of innovation activity, the report includes measures
which show the quantity of firms that have introduced new products or new
production processes or have adopted a new organization or marketing strat-
egy. A set of indicators showing the economic effects of innovation are also
included, such as exports of high-tech products, knowledge-intensive services
and patent revenues from abroad.

The OECD report on Measuring Innovation (OECD, 2011) does not
strictly follow the classification of the EU Scoreboard but the former’s in-
dicators can be easily mapped into it. Environmental indicators are first
presented in connection with human resources, with education playing a ma-
jor role in “empowering people to innovate”. Education indicators concern
both quality, such as basic scientific skills, measured with PISA, or the use
of computers by students, and quantity, such as graduation rates at both
BA and doctorate level. Market perspectives are also taken into considera-
tion with the unemployment rate of graduates and the demand for supply of
highly skilled workers. The environment where innovation takes place is also
examined with respect to three aspects: (1) the dynamics of the business sec-
tor, with entry rates of corporations, employer enterprises’ birth and death
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rates, the presence of venture capital and business angels, (2) the regulatory
framework within which firms operate, measured by barriers to entrepreneur-
ship, and (3) economic policy, with taxation rates. Differently from the lit-
erature in the field and from the EU report, some indicators of patenting
activity, namely those related to young firms, are placed within this area.
Input indicators focus on firms’ expenditure on innovation, in general and on
R&D in particular, on public funding of R&D activity and general support
for firms” innovation. The section also includes measures of R&D expendi-
ture by higher education institutions and of public funded basic research.
Among innovation inputs the OECD also takes into consideration firms’ ICT
investment expenditure and the use of ICT technologies such as broadband
and e-government services. Output indicators are mainly identified by mea-
sures of patenting activity (patents granted, patents filed by public research
organizations, patent citations) but also by scientific production (published
articles) and R&D intensity.

The indicators that we will present in this report draw upon the existing
literature in the field making the traditional distinction between environ-
mental, input and output measures. However, the content of each category
is somewhat different from that of the main reports and less common indica-
tors are also considered. This is partly due to our focusing on Italy, which led
us to choose the indicators that were most informative. The environmental
indicators we focus on concern four broad fields that are likely to encourage
innovation activity: knowledge production, ICT infrastructure and adoption,
rules for doing business and financing. Research activity is proxied by four
measures which relate to the population with the highest levels of educa-
tion, to the international standing and openness of universities, and to their
production in terms of the ranking and citation of papers. Differently from
previous reports, the institutional setting within which firms run their busi-
nesses also considers various indicators of easiness of doing business which
include the time and cost of starting a new activity and enforcing a contract.
The availability of financing innovation is shown by three indicators: venture
capital investment, commonly used in the literature, the presence of business
angels, and stock market capitalization. Input measures are divided into
three main areas: those concerning the labour force potentially and actu-
ally employed in the innovation process, those related to firms’ expenditure
on R&D and innovation activity in general, and a set of indicators of the
degree of cooperation of firms, either with other firms or with universities.
Finally, in order to measure output we have to bear in mind that the reason
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why a firm invests in innovation is definitely to increase profits, either by
pushing up demand or by reducing costs. This means that the most correct
output measure would be linked to the increase in profit or, at least, in sales
related to firms’ innovation. Unfortunately, these variables can be hard to
measure even with micro data and are definitely not observable using macro
data. For these reasons, we consider innovation as an output per se, taking
for granted that an innovation leads to an increase in the firm’s capacity to
produce value. For the same reason firms’ activity in protecting intellectual
property, i.e. registering patents, trademarks and industrial designs, will be
considered as an output.

3 The Italian position

3.1 Environment indicators
3.1.1 Human capital and education

Firms’ ability to engage in a high level of innovation activity depends on the
quality and quantity of human capital available, i.e. on the possibility of
finding skilled workers. High-tech innovation, in particular, is performed by
human resources with a high degree of scientific knowledge.®

An indicator of human capital which can be used to compare country
positions is the young population with tertiary education. According to the
Eurostat, which collects data from the national statistical offices, in 2008 the
percentage of new graduates as a percentage of the population aged between
20 and 29 years in Italy (around 6 per cent, Figure 1, Table 1) was slightly
above that in Sweden and definitely higher than in Germany (4.0 per cent).”?
The picture is different if we look at education at doctoral level, where Italy
performs worse than Germany and Sweden, but still better than France and
Spain.

The presence of top research institutions and universities contributes to
the development of a fertile ground for innovation, especially when collabo-
ration with the business sector is established. It is then crucial to measure
the attractiveness of country’s university systems, which we will do in this

8For a recent contribution in the field, see Messinis and Ahmed (2013).
9This performance has also been driven in the recent years by the reform of the uni-
versity system, which reduced the number of years needed to graduate.
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Figure 1: Human capital
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Source: Eurostat. Year: 2008/2009.

survey through four indicators: share of foreign students, international rank-
ing of universities, quantity and quality of published research articles. The
presence of foreigners in the Italian university system is very limited (Figure
1, Table 1): in 2009 the share of foreign graduates was slightly above 2.5 per
cent against a 12.2 per cent in Germany and 11.0 per cent in France and
Sweden.

There are various indicators to measure the international position of
worldwide universities. One of these is the Leiden ranking, which uses a
set of bibliometric indicators to measure the scientific impact of the first 500
institutions and their involvement in collaboration projects. On the basis of
this index, the number of universities among the first 500 (Figure 2, Table
1) is higher in Ttaly than in France and more than double that in Sweden;!
it is well below that in Germany, however.

Two other measures of the research level of a country are the quantity
and quality of scientific publications. Using the SCImago Journal and Coun-
try ranking, which exploits the information on scientific publications of the
Elsevier Scopus database, the evidence shows that the number of [talian pub-
lished scientific articles is definitely lower in comparison with France and,
especially, with Germany (Figure 2, Table 1). The picture improves if we

10Tt must be acknowledged that there are fewer universities in Sweden than in the other
countries of the peer group.
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Figure 2: International ranking of research
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look at the quality of research, proxied by the average number of citations
per published article (Figure 2, Table 1), for which the gap with respect to
the most innovative countries tends to close.

Summing up, the Italian education system compares well with the peer
group of countries for the number of graduates and the quality of research but
it definitely lacks attractiveness. As we will show in the section concerning
input indicators, the system is also not sufficiently open to collaboration with
enterprises.

3.1.2 ICT diffusion

Investment in ICT is strictly related to innovation potential and, in turn,
to economic growth. The probability of innovation has been shown to be
linked to the intensity of ICT investment and use.!! ICT fosters innovation
by facilitating firm networking, speeding up and enlarging communications
and empowering households and public sectors. We consider two different
aspects of ICT: first, costs and the use of broadband technology, the main
tool to access the Internet; second, a synthetic index measuring the use of
ICT by businesses, governments and households (to access basic services).
Data come from the 2012 edition of the Web index, computed by the World
Wide Web Foundation (Table 2).

1See the recent contribution by Spiezia (2011).
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Figure 3 shows less intensive adoption of ICT in Italy than in the peer
countries. The share of the population with a broadband connection is 22.8
per cent, the lowest for all the countries considered (around 32.0 per cent for
Germany and Sweden, with a peak of 36.1 per cent for France). Adopting
a more general measure, the share of individuals using the Internet, the
distance between Italy and the peer countries widens: the 56.8 per cent
recorded in Italy is 25-30 percentage points lower than in other countries.
The cost of broadband subscription does not seem to play a major role: 0.93
per cent of GDP per capita in Italy is lower than in Germany but higher
than in Sweden.

Figure 3: Web indexes

Web access indicators Web usage indicator

O % of broadband subscribers (left) O ICT use and government efficiency
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Source: Web index 2012, The World Wide Web Foundation.

The real impact of the Internet, an indirect measure of ICT “culture”,
is even more important than mere adoption. Figure 3 shows three scores
ranging from 1 to 7 and measuring to what extent the government’s use of
ICT has improved the efficiency of government services and allowed all citizen
to access basic services (health, education, financial services) and to what
extent companies use the Internet for their business activity. The results
highlight the bad performance of Italy with respect to all three indicators.

Italy’s ICT gap is due to a lower rate of adoption but, also, and to a
greater extent, to its low impact on households, businesses and the govern-
ment. Why is this so? Supply and demand-side reasons interact: broad
band connections may not be available in the smallest towns (Italy has a
very sparse population), and a low demand for Internet services may arise
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from both the low average level of education of Italian citizens and the lack
of stimulus by the public sector.

3.1.3 Regulatory framework

The regulatory environment is pivotal in creating incentives, either positive or
negative, to entrepreneurial activity. Fostering entrepreneurship requires new
ideas to be quickly and inexpensively turned into an up-and-running business.
Once a business is established, both administrative and fiscal burdens should
be kept at a low level, to avoid wasting efforts. Property rights should be
defined, contracts enforced, disputes solved and disclosure promoted. As far
as the main issue of this paper is concerned, innovation turns easily into
products and jobs provided an appropriate framework of rules is in place.

The Doing business survey, conducted by the World Bank in 183 coun-
tries, compares different aspects of regulation for domestic firms and com-
putes an overall ranking. In the latest survey Italy ranked 73rd (Figure 4,
Table 3), performing worse than the peer countries and also worse than the
average of the OECD high income countries in any section included in the
survey. Particularly, the United Kingdom and the United States achieved a
very high ranking.

Figure 4: Doing business ranking
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Source: Doing business survey 2013, The World Bank.

There are two matters covered in the Doing business survey that relate
directly to innovative activity. The first refers to the conditions for starting a

14



new business, since a large amount of innovation is conveyed by de novo firms,
the second is based on enforcing contracts to protect intellectual property
rights arising from innovation. The ranking distance between Italy and the
major European countries is large for both areas.

Starting a new enterprise involves two main factors: time and money. In
Italy it takes 6 days to have a business up and running (Figure 5), a value
among the lowest, '2 although the cost of the procedure is comparatively
high (16.5 per cent of per capita income), more than three times larger than
in Germany and Spain.'® Furthermore, in Italy it is also time consuming and
costly for a new business to get access to the electricity grid.

Figure 5: Fase of doing business
Starting a new business indicators Enforcing contracts indicators
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The enforcement of contracts is considerably affected by the efficiency of
the judicial system: in Italy it takes a significant amount of time (3.3 years),
effort (41 interactions) and money (29.9 per cent of the value of the claim)**
to settle a commercial dispute. The length of trials is the indicator where
Italy performs worst: it is twice as long as in Spain and more than three
times as long as in Germany and France.

12Since 2009 a business can be started through a single electronic filing; in 2011 the
on-line registration system was enhanced.

131t is mostly composed of notary fees. A recent reform allows young people (aged less
than 35) to start a new limited liability firm with a minimum capital of one euro and no
expenditure.

4 awyers’ fees are the largest component.
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Other topics surveyed by Doing business are also relevant. Italy ranks
worse than the peer countries in getting credit (because of the limited strength
of legal rights), paying taxes (due to the high overall tax rate and the time-
consuming transactions involved) and dealing with construction permits.

3.1.4 Finance

The financing of innovation activity is problematic. Information asymme-
tries arise: the expected benefit from investment is difficult to transmit to
external financiers, and so is the very nature of technological innovation.
Asymmetries may also produce moral hazard, that is, once obtained, funds
can be diverted to riskier projects. Furthermore, innovation relies on intan-
gible assets, which usually cannot be used as collateral. Finally, innovation
is inherently risky because of the uncertainty associated with new products
and processes. The risk may be too high for a bondholder or a financial
intermediary to bear, whose upside return from the investment is limited.
Indeed, financing problems are exacerbated when innovative firms are small
and young.

As a result, an innovative enterprise is more likely to face a financial
constraint than a non-innovative one. It turns out that the most appropriate
source of finance for innovative projects is equity, which has to be raised
either through a specialized intermediary (venture capitalist) or by listing
on a market. Figure 6 and Table 1 show that venture capital'® in Italy is
rare: in 2011 its stock was equal to 0.003 per cent of GDP, the smallest
value among the peer countries. Another way of financing innovative firms
is for them to be linked to a business angel, which can be defined as “a
high net worth individual, acting alone or in a syndicate, who invests his
or her own money directly in an unquoted business in which there is no
family connection and who, after making the investment, is generally actively
involved in the business, for example, as an advisor or member of the board
of directors” (Mason and Harrison, 2008). Data on the number of business
angel groups or networks in operation exhibit a very low ranking for Italy.!®

The stock market is also important when it comes to funding innovative
projects. A smooth, liquid, efficient stock market makes it easier to raise
equity capital, for both incumbent and de novo enterprises. Stock markets

5Total venture investment (seed, start-up, later-stage ventures).
16This result is partially mitigated by the fact that the average number of deals per
network in Italy is double that of the peer countries.
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Figure 6: Financing of innovative activity
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also encourage venture capital, by providing a viable exit option from equity
investments in growing firms. Again, Italy does not perform adequately: the
ratio of stock market capitalization to GDP is 21 per cent, the lowest value
among the countries considered (Figure 6).

3.2 Input indicators
3.2.1 Labour force

Skilled workers are necessary for the development of new projects. The edu-
cational level of a firm’s workforce can thus be a fair indicator of its potential
ability to engage in innovation. In 2011, on the basis of Eurostat data, the
percentage of graduates employed in business enterprises in Italy was very low
(Figure 7, Table 1) in comparison with the other main European countries.

Although R&D does not account for all innovation efforts, it is neverthe-
less one of the activities which can be most easily measured. The number of
employees devoted to it is then a good, albeit narrower, indicator of firms’
innovation effort. If we look at the percentage of R&D personnel in firms
in 2010 (Figure 7, Table 5), the picture that emerges is similar to that of
the previous indicator. Even if the average share of employees that perform
R&D has increased since 1981, Italy still lags behind.

R&D activity is performed not only by the business sector but also by
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Figure 7: High skilled workers
Work force: graduates and R&D personnel R&D personnel by sector (%)
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universities and, to a lesser extent, by government. Accounting for these
sources in the share of personnel devoted to R&D activity (Figure 7) reveals
that the gap for Italy mainly emerges in the business sector, while the con-
tributions of government and higher education are aligned with the figures
for its peers.

3.2.2 Cooperation

Cooperation is an essential ingredient for the development of new projects.
Firms’ collaboration with other firms or with universities is a fundamental
input in the innovation process. We exploit data from the Community In-
novation Survey (CIS) to measure the share of firms involved in some form
of cooperation (Figure 8, Table 4) for a group of European countries in the
period 2008-2010. Italy’s innovation gap with respect to France and Sweden
is very large, but a substantial difference also emerges in comparison with
Germany and Spain. If we limit the analysis to links with universities, the
difference is still present but less pronounced.

Among the indicators based on firms’ collaboration with universities, co-
publications represent a measure of the quality of the innovation performed
by the partnership. In this respect, the Italian position is above that of
France, Spain and Sweden'” but well below that of Germany (Figure 8, Table

1"The result for Sweden is partially affected by scale effects.
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Figure 8: Cooperation

Enterprises engaged in cooperation (%) Co-publications

40
40
25000
|
1
25000

O Any form -
@ Consultants, comm. labs, private R&l
— M Universities, higher education inst.
B Government, public research inst. r

35
I
35

20000
I
T
20000

30
L
T
30

25
I
T
25
15000
I
T
15000

20
L
T
20

15
I
T
15
10000
I
T
10000

5000
5000

] ] B
o - L - L - Lo o - Lo

T FR GE SP sw T FR GE SP sw

Source: Eurostat, CIS 2010 (left) and Leiden ranking 2011 (right).

1). Although there is a clear adverse gap in the number of Italian firm-
university collaboration projects, when they are present thay are important
and this allows Italy to gain some positions in the international ranking.

A useful indicator, which analyses firm-university partnerships from an-
other perspective, is the financing of university R&D activity by industrial
firms (Figure 9, Table 5). In 2009, the financing of high-education R&D
(HERD) expenditure was extremely low in Italy by international standards.

In their innovation activity, firms making the effort to collaborate with
external entities are able to obtain precious information either from other
firms of the group, suppliers, clients and even competitors (Figure 9, Table
4). In Italy firms do not fully exploit the benefits of information spillovers:
the percentage of firms acquiring information from outside is the lowest for
three of the four categories.

3.2.3 R&D expenditure

The indicator widely recognized in the literature to signal firms’ innovation
effort is their R&D expenditure (BERD). If we consider the ratio of this
expenditure to value added, Italy lags behind the major industrialized coun-
tries and, in particular, the peer group of countries apart from Spain (Figure
10, Table 5). About the propensity to do in-house R&D activity (Figure 11,
Table 4), the Italian indicator is not so far from those of the peer countries.
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Figure 9: R&D financing and information sources
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Another interesting indicator is the degree of R&D expenditure among
the enterprises in a country, although its interpretation is not clear-cut. On
the one hand, in fact, less concentrated spending might be preferable since, if
efforts are pervasive among firms, countries’ innovation depends less on the
presence of a few big enterprises and there could be a more fertile ground
for new ideas. On the other hand, dispersed investment lacks the critical
size needed to drive an effective innovation activity. Looking at the share of
R&D expenditure of the 50 largest enterprises in each country (Figure 10,
Table 5), firms” R&D activity in Italy appears less concentrated than in the
peer countries, except for Spain. This result, taken together with the data on
the R&D expenditure and innovation activity of Italian enterprises, confirms
the characteristics of the Italian innovation system, where R&D investment,
widespread among firms, is often too small to produce results that go beyond
incremental innovation.

Innovation activity is costly and characterized by some uncertainty about
its results in terms of business. For this reason the government generally
distributes funds to enterprises to help them finance their activity. If we
compare, using CIS data, the percentage of innovative firms that receive a
public contribution within the selected group of European countries (Figure
11, Table 4), what emerges is that Italian public funding to firms is more
widespread than in Germany and Spain.
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Figure 10: Business enterprises R&D
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3.3 Output indicators

Following the Oslo Manual, we consider a firm innovative if, in the period
considered, it has introduced in the market or within its own organisation
some non negligible innovations, either technological (implying a change in
the product or in the production process) or not (implying a change in the
organisational structure of the firm or in the product presentation or other
marketing elements). The introduction of an innovation at the firm level is
the outcome of a process originating from the environment in which the firm
operates and developed through its own effort. After looking at environmen-
tal and input indicators, we evaluate the position of Italy with respect to the
outcome of the innovation process looking at two different measures: firms
declaring they perform innovation in CIS survey data and the steps taken to
protect intellectual property rights.

3.3.1 Innovative enterprises

On the basis of CIS data, 56.3 per cent of Italian firms introduced some kind
of innovation between 2008 and 2010 (Figure 12, Table 4), a value that is just
below that of Sweden, but a long way short of Germany’s (79.3 per cent).
At first sight the result is rather unexpected given the low Italian ranking in
almost all the variables related to the environment and inputs. The picture
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Figure 11: In-house R&D and public sector funding
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Source: Eurostat, CIS 2010. Percentages of enterprises with technological innovation.

changes slightly when we focus on technological innovation, i.e. the kind of
innovation which is expected to have the greatest impact on firms’ outcome,
where the gap widens with respect to both Sweden and Germany.

These results are broadly confirmed when we look at turnover (Figure 13):
In Italy innovative firms account for almost 80 per cent of total turnover,
a value in line with that of Sweden. The ranking does not change if we
confine the analysis to firms performing technological and non-technological
innovation.

These results confirm that innovation is closely related to firm size: In
Italy, innovative firms are over 80 per cent of large enterprises, while they
are only 53.9 per cent of SMEs. This value, although very far from that of
Germany (76.5 per cent), is nonetheless above that of France, and more than
16 percentage points higher than that of Spain.

In order to better interpret the results presented above, however, we have
to make a deeper analysis of the phenomenon. In fact, the concept of in-
novation is extremely wide and changes realized with different technological
contents can affect firms’ performance in very different ways. Innovation
coming from R&D investment is not comparable - in terms of intensity and
quality - to that carried out without research, purely on an incremental basis
(see Bugamelli et al. (2012)). This kind of low quality innovation is also
less likely to produce patents and industrial designs, to create products that
are new to the market and not only to the firm, i.e. it is also less likely to
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Figure 12: Innovative enterprises by size
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increase firms’ productivity and profits substantially. It is thus important to
analyse the contents of innovation at country level in order to understand
firms’ performance.

Figure 14 shows that, in Italy, only half of firms’ innovation expenditure,
scaled by turnover, is related to R&D, very far from Sweden’s over 75 per
cent, and also from Germany’s (61.5 per cent). These results are partially
driven by the peculiar structure of Italian industry, dominated by low tech-
nology sectors and characterized by a prevalence of small firms. Although
they do not permit sectoral analysis, our data allow us to break down R&D
investment by firm size. It turns out that the low propensity to invest in
R&D of Italian firms involves all sizes. Large firms, in particular, display
a low level of R&D-related innovation expenditure with respect to the peer
contries. This cannot be without consequences for the quality of Italian
innovation and consequently for Italian firms’ performance.

3.3.2 Intellectual property rights

Innovation inside a firm is aimed at establishing a competitive advantage.
To exploit this advantage, i.e. to exclude competitors from benefiting from
the firm’s effort, the result of the innovation process has to be protected
in some way. Several tools exist, the choice being related to the nature of
innovation. We focus on three: patents, i.e granting the exclusive use of an
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Figure 13: Turnover of innovative enterprises
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invention, trademarks, which are related to a recognizable sign, design or
expression, and industrial designs, i.e protecting the visual design of objects.
As explained in Section 2, we consider the registration of patents, designs and
trademarks as an output indicator, since it is an outcome of the innovation
process.

A patent is the exclusive right to exploit an invention which may have
a practical application for a certain time within a given country. It makes
it possible for the holder to gain a monopolistic position for a limited time,
and to set a higher price for the innovative good or service, thus allowing
the recovery of the innovation costs. The use of data on patents calls for
some caveats. The first is related to the risk of underestimating innovation,
given that patents capture only a part of it: for some inventions patent-
ing is excluded, while in some other cases it is not considered an efficient
way to protect innovation, mainly for the disclosure related to the patenting
process.!® A second problem arises when we consider that only a fraction
of patents can actually be translated into commercially viable products or
processes, i.e. into real innovations. Finally, some difficulties arise in in-
ternational comparisons of patent data owing to the presence of remarkable
country differences in the propensity to patent and in the value of patents

18 According to Crépon et al. (2000), within the French manufacturing sector less than
one third of innovation is patented.
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Figure 14: Innovation and R&D expenditure over turnover
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(related to several factors, such as the regulatory framework and enforce-
ment efficiency). Notwithstanding the above, patent data are an important
resource for understanding firms’ innovation performances, given the high
level of detail and the possibility of using up-to-date information.

In Figure 15 (Table 5) we present a measure of the number of patents
registered over working population. The country ranking documented so
far is not altered: the value for Italy is much lower than those of Germany
and Sweden. This outcome can be partially related to the low technological
content of Italian firms’ innovation consequent on the limited investment
in R&D. Another factor influencing the low propensity to register patents
in Italy is the high percentage of small and micro firms, which encounter
significant financial difficulty in patenting activity. Finally, the small number
of patents can be associated with the great difficulty in enforcing rights in
Italy.

Other information about innovation can be obtained from data on in-
dustrial designs and trademarks. Trademarks are used to appropriate the
benefits of a brand or a new product; data are available immediately af-
ter registration, which permits prompt monitoring of innovation activity. A
trademark can be defined as a sign that distinguishes the goods and services
of one firm from those of other firms. The results show that, although Italy
ranks fourth for number of trademarks registered over the labour force, its
gap with respect to the peer countries is small. According to the Office for
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Figure 15: Patents and trademarks
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Harmonization in the Internal Market (OHIM), “a design is the outward ap-
pearance of a product or part of it, resulting from the lines, contours, colours,
shape, texture, materials and/or its ornamentation”. Apart from Germany,
Italy exhibits the highest adoption of industrial designs inside the peer group
(Figure 15, Table 5). These results are related to the specialization of the
[talian economy in sectors such as textiles, furniture and fashion, which are
characterized by incremental rather than technological innovation, so that
it is considered appropriate to protect intellectual property through designs
and trademarks.

4 An overall view of innovation performance

In order to get an overview of the innovation performances of Italy and the
group of peer countries (France, Germany, Spain and Sweden), in Figure 16
we present a radar graph, which includes several indicators related to envi-
ronmental, input and output innovation measures. The indicators, ranging
between zero and one, are computed by normalising each variable with re-
spect to the top performing country. The best performer will thus have value
one (on the boundary of the radar) while the other countries’ values will rep-
resent the relative gap to the boundary. From the picture it is possible to
infer that the top innovators, Sweden and Germany, perform very well for
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almost every innovation indicator, especially as regards BERD. The results
of the innovation leaders reflect a very small variance in their performance
across all the 11 innovation indicators, corroborating the idea that innovation
needs a balanced performance across all the different categories of indicators.
Success in innovation is thus not given by the excellence in just a few areas,
but comes from an overall effort regarding both government, which should
guarantee an optimal socio-economic environment, and firms, which should
supply a level of investment consistent with the innovation target and the
necessary degree of collaboration to benefit from informational spillovers.

Germany registers the highest values in 3 out of 11 indicators, one related
to the environment (cost of new business), one to firms’ innovation efforts
(HERD financed by firms) and one to outputs (innovative enterprises), with
only a medium ranking on collaboration. Sweden dominates in the other
8 indicators, related to the environment (graduates, quality of scientific re-
search and venture capital), inputs (BERD and personnel devoted to R&D,
collaboration and R&D percentage of innovation expenditure) and outputs
(patents). Sweden displays an even more symmetric graph than Germany,
with a low-medium ranking only in two indicators (HERD financed by firms
and cost of new business).

Data from Italy exhibit a low and very irregular profile, reflecting the
weaknesses of the environment and the limited effort of firms in innovation
and R&D investment. In particular, Italy ranks lowest for all the input
measures (apart from BERD/VA) and, among the environmental indicators,
ranks lowest for venture capital. The values for innovation output partially
reflect this pattern, with Italy in the last-but-one place for patents but third
for number of innovative enterprises.
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Figure 16: Innovation performance
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5 Conclusions

The framework adopted in this paper is that innovation outcomes are the
result of a process where both inputs and environmental factors play a major
role. The evidence gathered points to a substantial “innovation gap”for Italy.
It shows that Italian enterprises suffer from competitive disadvantages in
regulation and finance and, to a lesser extent, in the countries’ educational
and research systems too, with the quality of research and its links with
industry only marginally worse than in the peer countries. These weaknesses
combine with the limited amount of investment in a qualified workforce and
in R&D, despite the relatively high level of incentives provided by the public
sector.

Looking at the results of innovation activity, the peculiarities of the Ital-
ian gap are not about diffusion: the share of Italian enterprises declaring they
perform innovation activity does not differ from that of the peer countries,
apart from Germany. The distribution by size classes of these enterprises is
also very close to that of the competitors. The shortfalls arise from three
factors: the intensity of the effort, the nature of the effort and the role of
large firms. As a general rule, Italian firms assign a smaller share of their
resources to innovation. Innovation expenditure (including R&D) amounts
to 1.3 per cent of total sales, as against to 2.1 per cent in Germany and 2.9
per cent in Sweden. R&D outlays represent a small part of total innovation
expenditure: 55.3 per cent in Italy, less than in Spain (64.6 per cent), France
(76.5 per cent), Germany (61.5 per cent) and Sweden (78.1 per cent). Since
R&D is usually associated with more technologically advanced activity, this
evidence means that innovation is more oriented to organizational and mar-
keting changes than to new products and processes. This is also related to
the sectoral and size structure of the Italian economy, where high-tech sec-
tors and large firms account for a smaller share than in the peer countries.
Finally, dividing expenditure by firm size, the evidence shows that small and
medium-sized Italian firms spend a similar amount on innovation compared,
for instance, with Germany, while large firms spend much less: 1.6 per cent
of sales in Italy, 2.7 per cent in Germany and 3.7 per cent in Sweden. Large
Italian firms are thus peculiar in their limited spending. These results are
corroborated by data on intellectual property, which show that Italy ranks
very low in patenting activity, which is more linked to R&D-driven innova-
tions, while it performs better in the registration of industrial designs and
trademarks, which typically protect innovation activity less related to R&D.
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