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1. INTRODUCTION

he Italian Institute of Statistics (ISTAT) in addition to its role as

I member of the EU statistical system — i.e. official provider of

economic and social statistical data and indicators — is also the

[talian largest public research institution in charge of undertaking eco-

nomic policy evaluation. The launching in 2016 by the ltalian Ministry

of Economic Development (MISE) of an innovative program of industrial

policy, with a strong focus on the support of the digitalisation of Italian

firms, has given ISTAT a unique chance to test original analytical and
policy evaluation methodologies.

By following the German model of an Industry 4.0 platform (RiiBmann
et al. 2015; ZEW 2015), MISE has developed a policy to support the digi-
tal transformation of the Italian business sector (National Plan “Industry
4.0", eventually become “Enterprise 4.0"), so acting more as a process
enabler than a leading actor. The key measure of such policy is, in fact,
an increase of the depreciation allowance for investment in machinery.
According to this incentive scheme, the depreciation allowance, i.e. the
amount a business can reduce its profit by when taxes are calculated,
will be a percentage of the 140% (rather than 100%) of the purchase
cost of industrial equipment, which will increase to 250% if investing in
digitally connected equipment.

The nature of such measure has forced policy makers to develop
new methods of ex-ante and ex-post policy assessment, as the influ-
ence of public incentives on firms' investments in a given fiscal year
can be appraised only after the process of financial reporting is finalised
and the tax statements filed by the concerned firms (i.e. at least six
months after the end of the year), so that the feedbacks are available to
policy-makers more than two years after the launching of the incentive
policy.

The issue discussed in this study is to what extent a new set of in-
tegrated microdata developed at ISTAT, combining statistical and admi-
nistrative (mostly fiscal) sources, could help (a) to identify, ex-ante, the
potential beneficiaries of the tax incentives and (b) to assess, ex-post,
the degree of success of such policy measures.

As the exercise has been limited to a single incentive, implemented
over a two-year period, only cross sectional data are available which do
not allow for a proper modelisation of the relationship between potenti-
al and actual beneficiaries. Nevertheless, a comparison between these

two sub-populations of firms will highlight, beyond the overlapping rate,
similarities and differences which could be used bath for a fine tuning of
the policy measures under evaluation and for improving an ex-ante iden-
tification of potential beneficiaries in future rounds of policies supporting
firms’ digitalisation.

The rest of the paper is organised as follows: section 2 describes the
main characteristics of the Italian National Plan Industry 4.0. Section 3
gives evidence on the use of the 14.0 incentives by Italian firms according
to the ISTAT survey on the usage of ICT in the business sector and some
recent ad hoc surveys carried out by ISTAT and other institutions. Section
4 analyses the firms’ propensity to the digital transformation by adopting
an innovative b-group classification of firms that takes into account both
their degree of digitization and their endowment of productive factors.
Section 5 shows how the propensity to use the 14.0 incentives is spread
across the new classification. Section 6 estimates what factors (beside
digitalisation) affect the use of fiscal incentives. Section 7 draws some
conclusions.

2. THEITALIAN PLAN INDUSTRY 4.0

Early in 2016 a new industrial policy was designed which led MISE
to launch, in February 2017, the Industry 4.0 National Plan (14.0). The
new strategy was aimed at integrating some “vertical” measures (mainly
focusing on the support to specific sectors or technological areas) with a
range of “horizantal” measures (accessible to all firms) with the specific
objective to boost the investment in new technologies, as well as in re-
search and development, and to increase the competitiveness of Italian
firms (MEF et al 2017).

In this respect, three criteria have been adopted in designing the
policy:

e to implement non-discriminatory measures, i.e. leaving to firms
the choice of whether investing or not in new technologies;

e t0 use almost exclusively indirect incentives, mainly fiscal ones,
in order to reduce the administrative burden associated to ap-
plications for direct funding;

e to leave firms the choice across a range of different support
measures, taking advantage of one or more of the incentives
made available by MISE.
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The main goal was that of encouraging ltalian firms — mostly those
in the manufacturing sector — to replace outdated production equipment
with new machinery which could be possibly integrated with advanced
digital technologies such as robotics and automation, cloud computing,
big data, sensors, 3D printers, etc. The main incentive introduced by
MISE was an increased depreciation allowance of the cost of acquisition
of machinery embodying ‘Industry 4.0 technologies (Nascia and Pianta
2018). In the 2016 Budget Law a distinction was introduced between:

e the increased depreciation allowance for investment in new
machinery (as a fixed percentage' of the 140%, rather than the
standard 100%, of the cost of the purchased equipment: “super-
depreciation”) and

e a specific support to investment in Industry 4.0 technologies,
i.e. digitally connected devices and related software and ser-
vices (increased depreciation allowance as a fixed percentage
of the 250%, rather than 100%, of the investment spending:
“hyper-depreciation”).

Such an approach was virtually unprecedented in Italy and, as such,
uncertain about its chances to be successful. Additionally, it was soon
realised that this specific MISE policy was extremely difficult to be pro-
perly monitored and evaluated.

Since all Italian firms were eligible for most of the incentives inclu-
ded in the Plan, the identification — ex-ante - of a specific ‘target group’
was only a matter of speculation. On the other hand, the use of indirect
incentives made it impossible to know whether the acquisition of new
technology by a firm had been undertaken with the intention to use the
fiscal incentives or not, thus making any on-going monitoring of this
measure almost impossible to undertake.

In order to overcome the issue, MISE, also in co-operation with ISTAT
and other research institutions, has been actively investigating over the
last two years the behaviour of Italian firms about their use of the incen-
tives made available by the 14.0 Plan.

Statistical surveys have been the main tool chosen by MISE in order
to get the information needed for designing and monitoring its 14.0 poli-
cies. They have included:

e the ISTAT business confidence survey 2017,

e the MET (a Rome-based private research centre of economic
policy) survey 2017-2018 (MISE-MET 2018);

e the annual ISTAT survey on the usage of Information and Com-
munication Technologies (ICT) by Italian enterprises, 2017.

3. EVIDENCES FROM
STATISTICAL SURVEYS ON
THE USE OF INCENTIVES

THE ISTAT BUSINESS CONFIDENCE SURVEY 2017

A preliminary evidence on the attitude of Italian firms towards the
14.0 incentives, as well as their use almost two years after the launching,
was collected through the ISTAT business confidence survey carried out

in November 2017 (ISTAT 2018). The results of such a qualitative survey
on a representative sample of around 4,000 manufacturing firms allowed
for shedding light on two key issues:
a. the role of incentives in encouraging the firms to invest in new
technologies during the period 2015-2017;
b. firms" intentions to further invest in 14.0 technologies in 2018.

As expected, the survey pointed out that the super-depreciation in-
centive had eithera "high” or “moderate” role in influencing the previous
years' investment of the majority of Italian manufacturing firms (62.1%)
as an average between 57.3% of small enterprises (less than 50 persons
employed) and 66,9% of large ones (over 250 persons employed). Hyper-
depreciation has been quite influential too: it had a “high” or “moderate”
role to convince 53.0% of firms to invest in digital technologies, ranging
from 34.2% for small firms to 57.6% for large ones.

When asked about investments planned for 2018, almost 46% of the
surveyed firms reported the intention to invest in new software, 31.9%
in communication technologies (“machine-to-machine” or internet of
things), 27% in data processing (cloud, mobile, big data etc.) and in IT
security. Firms’ size emerged, of course, as a key factor influencing in-
vestments even though the needs to keep firms up-to-date with the tech-
nological progress and to increase the employees” skills (also through
the recruiting of new personnel) are additional investments’ drivers both
in small and in large firms.

THE MET SURVEY 2017-2018

Another sample survey, covering a population of 23,700 ltalian firms
including micro-enterprises (less than 10 persons employed) and service
firms, was conducted by MET a few months after the ISTAT confidence
survey by asking similar questions on the use of 14.0 tax incentives (MI-
SE-MET 2018; Cassa Depositi e Prestiti and MET 2018). The comparison
with the ISTAT confidence survey is hardly possible as both the reference
population and the scope of the survey (the MET survey covers many
different topics) were different. According to the MET survey only 15.2%
of Italian firms asked for super- or hyper-depreciation incentives. This
figure is remarkably low and appears to be strongly influenced by the
inclusion of micro-enterprises (whose average is 12.1%) in the sample.
Larger firms behave differently when accessing the mentioned tax in-
centives which, according to the survey, are indeed used by 32.8% of
small firms (10-49 persons employed) and by 47.5% of medium and large
firms (50 persons employed or more). Overall, the MET figures are lower
than those produced by ISTAT but it is confirmed that at least 50% of the
largest firms should have profited of available incentives.

THE 2017 ISTAT BUSINESS SURVEY ON THE ICT USAGE

In addition to the potential use of occasional surveys to collect data
for policy monitoring purposes (as in the surveys described above), ISTAT
identified the survey on ICT usage in businesses (ICT survey) as the key
source to assess the level of digitalisation of Italian firms and, in relation
to it, their propensity to use public incentives to increase their techno-
logical assets.

1 Such percentage is set by the Italian Ministry of Economy for each single economic activity and category of investment goods. For instance, according to
the 1988 standard, still in force in 2018, for a firm in the automotive sector the depreciation allowance, to be calculated for fiscal purposes, is 20% of the
purchasing cost of computers and office automation equipment, 25% of the cost of auto-vehicles, 30% of the cost of testing machines, etc.
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The Italian ISTAT ICT survey is part of the Eurostat's Community
survey on ICT usage and e-commerce in enterprises, conducted on an
annual basis since 2002, which collects data on the use of information
and communication technology and the access to Internet, as well as
on e-government, e-business and e-commerce activities, by Italian firms.
The scope of the survey includes firms with 10 or more persons emplo-
yed belonging to a broad range of economic activities. The reference
population of the 2017 ISTAT ICT survey included about 185,000 firms
whose behaviour has been estimated on the answers given by a realised
sample of around 20,000 firms.

The results of the ICT survey are fully integrated in a broader ISTAT
database of business data, also including data from other statistical and
administrative sources, thus giving a chance for developing new and in-
tegrated indicators on the relationships between ICT usage and other
features of the firms’ activities.

4. THE DEGREE OF
DIGITALISATION OF
ITALIAN FIRMS

In order to support the monitoring of the 14.0 policies, ISTAT has de-
veloped an analytical approach, based on the profiling of firms according
to their propensity to invest in digital technologies, to gauge if they could
be interested or not in accessing the key 14.0 incentives.

A number of economic indicators are indeed available for the whole
population of ltalian firms by matching basic economic indicators from
the Structural Business Statistics (SBS) annual survey and the adminis-
trative data, including tax statements, cost statements, balance sheets
and firms' reports regularly collected by ISTAT. The realised sample of
the Italian ICT survey has been matched with other data sources at mi-
cro-level in order to undertake a profiling exercise based on three steps
and aimed at classifying the Italian enterprises, with no less than 10
persons employed, according to their propensity to invest in new techno-
logies and to use public incentives for such investments.

The first step has been that of classifying the firms by adopting the
indicators identified by Eurostat as essential to describe their level of
digitalisation®. The Eurostat's Digital Intensity Index, calculated at firm
level, has been adopted as the basis for an evaluation of how intense the
digital investment by Italian firms is. This classification is, indeed, only
a partial one, as it does not include any measure about the size of the
technological investment by firms as well as about their ability to fully
exploit the potential, in terms of productivity growth, made available by
the investment in new technologies.

Then, the second step was that of integrating in the classification
exercise an additional set of three digital indicators (all of them derived

from the 2017 ISTAT ICT survey) describing the orientation of firms to
implement advanced digital technologies (with reference to the period
2014-2016): (1) Investments on Cloud Computing, Web applications or
Big Data Analytics; (2) Investments on e-commerce, social media; (3) In-
vestments on Internet of things, addictive printing, robotics, augmented/
virtual reality.

The third step introduced in the analysis two structural indicators
about the firm's endowment of productive factors: (1) the availability
of fixed capital (measured in terms of the monetary value of tangible
and intangible fixed asset per person employed) and (2) the availability
of human capital (based on the education and job tenure of the firm's
workforce)*.

It is assumed that the propensity to digital transformation might be
influenced by the actual availability of fixed and human capital. The en-
dowment (both quantitative and qualitative) of the factors of production
(capital and labour) and their distribution among the firms" business
functions directly affects productivity but also, indirectly, the digitization
strategies. The availability of these indicators allowed for a firms' classi-
fication by level of capitalisation and by level of staff qualification.

Table 1. Breakdown of the population of Italian firms with at least 10
employees by degree of digitalisation (percentage). Year 2017.

Indicators on fixed capital and workforce

Degree of
digitalisation

Medium-low capitalisation /
medium-low staff qualification

Medium-high capitalisation /
medium-high staff qualification

Low 1. Analogue (64.6% of firms)

2. Potentially digital-

Medium oriented (20.7%)

3. Partially digitalised (2.3%)

High 4. Digital-oriented (9.4%) 5. Fully digitalised (3.0%)

The combination of the indicators calculated as a result of the three
described steps allowed for a classification of Italian firms according to
their propensity to digitalisation (or digital transformation, see Table 1).

As shown in Table 1, five groups of firms have been identified. To
the first group, which includes 64.6% of the population, belong firms
with a very low level of digitalisation. The peculiarity of such firms is
that in the ISTAT ICT survey they stated that ICT investments are not
relevant for their current business activity. They can be seen as being still
analogue ones. This group includes more than 90% of small-sized firms
(10-49 persons employed), with a high share of firms belonging to tra-
ditional industries (metal products, food products, textiles and clothing,
leather, wood), construction, horeca and some business services. The
second group, that of potentially digital-oriented firms (20.7% of the
population), is apparently interested in extending its digital activities but

2 Measuring the level of digitalisation of a firm is a difficult task and the proposed example is mostly a contribution to the literature on this topic (see Bley et
al. 2016).
3 The Digital Intensity Index (DII) is a micro-based index developed by Eurostat to contribute to the EU Commission’s monitoring of digital progress that

measures the availability at firm level of 12 different digital technologies: (1) Percentage of employees connecting to Internet by PC; (2) Percentage of
employees connecting to Internet by mobile devices; (3) Hiring of ICT consultants; (4) Internet connection’s average speed; (5) Corporate web-site avail-
able; (6) E-commerce available on the corporate web-site; (7) Use of social media; (8) Intensive use of cloud computing; (9) Electronic invoicing; (10) Web
advertising; (11) Percentage of online sales on total sales higher than 1%; (12) Percentage of online B2C sales higher than 10% of total online sales. The value
for the index therefore ranges from 0 (the firm uses none of previous technologies) to 12 (it uses all of them). The DIl is a component of the data scoreboard
used in the Europe'’s Digital progress Report (https://ec.europa.eu/digital-single-market/en/news/europes-digital-progress-report-2017 ).

4 A detailed definition of this methodology can be found in ISTAT (2018).
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this process may be hindered by low levels of capitalisation and human
capital’s qualification. Both SMEs and large firms are included in this
group, mainly dealing with trade and manufacturing. The third group is
that of the partially digitalised firms (2.3% of the population) which are
units not yet able to complete their process of digitalisation despite their
large availability of fixed and human capital. It is indeed quite a small
group of firms, mainly belonging to trade and other service industries.
The fourth group includes the digital-oriented firms (9.4% of the popula-
tion) which are the largest share of firms with a high level of digitisation,
but low levels of capitalisation and quality of the workforce. This group
outperforms the other groups in terms of profitability. Finally, only 3% of
the Italian firms with 10 persons employed or more are fully digitalised.
Not surprisingly, they are the best performers in terms of productivity
because of an effective combination of capital and labour.

THE PROPENSITY TO USE THE INCENTIVES

It could be assumed that the higher the level of digitalisation, the hig-
her the propensity of enterprises to use the incentives made available by
the 14.0 Plan. In this perspective, the digitalisation can be seen as a pro-
cess that builds upon itself by making available assets and competencies
to allow for a canstant grow. On the other hand, it is also a matter of fact
that those firms that are not yet fully digitalised have a higher pressure,
and potential, to catch up by using any available support.

These assumptions can be preliminarily tested by taking into conside-
ration the answers given by the firms to the ICT 2017 survey's question
about the three most important factors that could make digitalisation
a driver of competitiveness and growth. Around 46% of firms with at
least 10 persons employed consider public incentives one of the most
important factors supporting the digital transformation but the impact of
incentives is differently rated according to the level of digitalisation of
recipients. By using the classification described above, Figure 1 provides
for a comparison between the firms' attitudes towards public incentives
to digitalisation by level of digitalisation. The partially digitalised firms,
i.e. those which have in their medium-high level of capitalisation and/

Fully digitalised
Partially digitalised
Digital-oriented

Potentially digital-oriented

or qualification of employees a key driver to foster the digitalisation
pracesses, are the most interested to receive public incentives (more
than 75% of them). Also the fully digitalised firms are eager to further
invest in technology with the support of public incentives (67.3%). The
digital-oriented and the potentially digital-oriented firms are considering
incentives less relevant even though the potential beneficiaries within
these groups are numerous (respectively, 61% and 60%). Apparently, the
availability of incentives cannot change the attitude of “analogue” firms
towards the investment in digital assets and processes: only 36.9% of
them consider public incentives and funding effective.

By interpreting the results of the 2017 ICT survey as an evidence to be
used for an ex-ante assessment of the potential use of fiscal incentives
made available by MISE for investments in new machinery and techno-
logies (super-depreciation) or in digital technologies (hyper-depreciation)
some hypotheses could be done®.

1. With a specific reference to the acquisition of digital technolo-
gies in order to increase the level of digitalisation of a firm,
public incentives seem to have higher impact on firms partially
or fully digitalised — thus, the current degree of digitalisation
could have a role in fostering investment in digital technologies.

2. As far as the asset availability is concerned, a medium-high
level of capitalisation could encourage firms to exploit the
support made available by the government to undergo a digital
transformation.

5. USE OF FISCAL INCENTIVES:
THE EVIDENCE

The results from statistical sources used to estimate the use of 14.0
incentives for the years 2015-2016 have been made available between
October 2017 and March 2018. Late in spring 2018, the fiscal data on the
actual use of the 14.0 supporting measures were released, for statistical
and analytical purposes, by the ltalian Tax Agency.

Fiscal data partially confirm statistical estimates®.

Analogue 36,9%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B Public incentives have an impact Public incentives do not have an impact
Figure 1. Firms’ attitude towards public incentives to digitalisation. Italian ICT survey 2017.
5 Similar results can be found in the analysis by Centro Studi Confindustria (CSC 2018) based on the same set of data.
6 The analysis described in this paper is based on the tax statements of the firms surveyed by the ISTAT 2017 ICT survey in order to allow for comparing

statistical and administrative (fiscal) data. In this respect, also sampled fiscal data, appropriately weighted, are representative of those of the population of

[talian firms with at least 10 employees.
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As shown in Table 2, the partially digitalised firms have indeed a
leading role in the use of fiscal incentives for the acquisition of new tech-
nology (61.9% for super-depreciation and 5.9% for hyper-depreciation)
even though at a lower level than estimated by the 2017 ICT survey (75%
as a combination of both measures).

Not so far, in terms of percentage of beneficiaries, are the digital-
oriented and the potentially digital-oriented firms (54.2% and 4.4% for
the earlier and 58.8% and 3.6% for the latter, both above the average)
by highlighting the role of public incentives to help firms to overcome
financial and organisational barriers to technological innovation.

About the extreme cases, the fully digitalised firms seem interested
in improving their technological capacity (54.1% used super-depreciati-
on) but much less oriented (or needed) to get more digital equipment and
software (only 2.6% used hyper-depreciation). Finally, the analogue firms
confirm to be relatively reluctant to invest in new technology (45.7%
used super-depreciation, 2.6% hyper-depreciation). An interesting point
is that analogue firms are the only group that was under-estimated in
the 2017 ICT survey (Figure 1) about its intention to use fiscal incentives.

Table 2. Percentage of ltalian firms using 14.0 incentives for hyper- or
super-depreciation. October 2015-December 2016. By digital intensity.

Percentage of firms investing
in digital technologies

Percentage of firms
investing in new machinery
and technologies (super-

(hyper-depreciation)

depreciation)

Analogue 26 457
Potentially

digital-oriented 36 %8
Digital-oriented 4.4 54.2
Partially

digitalised 59 619
Fully digitalised 26 54.1
All 3.1 499

The information given in Table 2, focusing on percentages of firms
using fiscal incentives, should be qualified by considering the actual size
of the investments funded through hyper- and super-depreciation.

In Table 3, the average 14.0 annual depreciation per employee is dis-
played by comparing the five groups of firms by digital intensity (only
applicant firms for the concerned incentive have been taken into con-
sideration). Overall, it could be noticed that an average annual super-
depreciation (roughly 140% of standard depreciation) of about 400 euros
per employee corresponds to a total investment —for a firm with 100 em-
ployees, in a five year time-span — of around 600,000 euros: a substantial
amount of money but not really sufficient to support a full restructuring
of either a goods or services production line. In this perspective it has to
be pointed out that partially digitalised firms, which have the highest
percentage of incentives’ use, also have, by large, the lowest average
per employee expenditure in new technology (263 euros of hyper-depre-
ciation and even 194 euros of super-depreciation).

The fully digitalised firms (at least those using fiscal incentives) have
profited more than other groups by these measures with a yearly ave-
rage of 824 euros of hyper-depreciation and 974 euros of super-depre-
ciation per employee’.

Table 3. Average yearly hyper- or super-depreciation per employee.
October 2015-December 2016. By digital intensity.

Average yearly hyper- Average yearly super-
depreciation per employee depreciation per employee
Analogue 349.2 2813
Potentially
digital-oriented 2663 2968
Digital-oriented 352.1 6325
Partially
digitalised 2632 1945
Fully digitalised 824.0 973.8
All 348.3 408.9

Additional information is needed to provide an assessment of the im-
pact of the investments funded through the 14.0 Plan on the fixed capital
of the beneficiaries. Preliminary evidence, shown in Table 4 (with refe-
rence to the same applicant firms as for Table 3), suggests that this impact
could be fairly relevant, although not always sufficient to substantially
increase the current capital per employee ratio. When the depreciation
reported in the tax statements is compared to the current working capital
per employee ratio, a net increase of the latter can be calculated ranging
from 0.9% to 6.8% assuming, as an average investment, the acquisition of
PCs or similar devices (depreciation coefficient of 20%, over 5 years, with
hyper-depreciation). On the other hand, if the super-depreciation scheme
applies, the increase of the working capital per employee ratio — for the
same standard purchase — ranges from 3.8% to 11.7%.

Table 4. Average percentage increase of working capital per employee
for investments with hyper- or super-depreciation.
October 2015-December 2016. By digital intensity.

Average % increase
of working capital

Average % increase
of working capital
per employee (super-

per employee (hyper-

depreciation) depreciation)
Analogue 35 46
Ggtakarened 0 "
Digital-oriented 5.4 7.1
Partially digitalised 09 38
Fully digitalised 6.8 6.4
All 26 5.7

Some preliminary findings can be drawn from the evidence shown in
the tables above. First, the groups of firms by digital intensity are ranked,
in terms of actual incentives’ use, consistently with the ex-ante estima-
tions although forecasted and actual percentages of beneficiaries do not
match exactly. From this perspective, both the ex-ante assessment and
the on-going monitoring by using statistical sources have been quite
successful.

Second, what was not possible to gauge from the available statistical
sources is any forecast about how much investment firms were eager to
make. A general comment, based on the available evidence, is that the
impact of the 14.0 investments on the endowment of working capital
and, even more, on the level of digitalisation, of ltalian firms has been,
on average, substantial but not disruptive.

7 Thus, on average, a firm in this group was allowed to claim for a tax deduction in 2016 of 1,798 euros rather than the standard deduction of 1,025 euros.
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6. WHICH FACTORS AFFECT THE
USE OF FISCAL INCENTIVES?

THE ROLE OF DIGITALISATION

Evidence collected so far about the use of 14.0 fiscal incentives re-
flects, as expected, the high heterogeneity of the Italian business sector.
By splitting the population of firms with at least ten persons employed,
in five groups by digital intensity such heterogeneity has been partially
reduced, as only some very key features (mostly technologically related
ones) of firms" activity have been considered in profiling them. This does
not exclude that other factors could have affected the firms’ strategy as
far as the investment in new technologies and the use of fiscal incen-
tives to increase it are concerned.

A multiple regression analysis has been performed in order to com-
pare the propensity of the five digital groups to use fiscal incentives
(dependent variable) by excluding any spurious effect due to additional
firms' characteristics (independent variables): productivity (value added
per employee), capital intensity (working capital per employee), financial
leverage (debt to capital ratio), vertical integration (value added/turno-
ver), size (number of persons employed), job tenure of employees (years,
average), education of employees (years of study, average), economic
activity (2-digit NACE sectors), firm's age (years) and exporter status.

In Figure 2, the propensity to use the super-depreciation in a given

measure is estimated for four groups of firms by digital intensity taking
the group of analogue firms as a benchmark and any additional feature
on a ceteris paribus basis®.

The results of the regression confirm that the level of digitalisation
and, even more, quantity and quality of fixed capital and human quality,
affect the choices of firms about whether investing in new technolo-
gies — then using the available incentives — irrespective of size, econo-
mic activity or other features. The groups of firms shown in Figure 2, all
outperform the benchmark group of analogue firms but, more relevant,
the groups with medium-high capitalisation and medium-high workforce
qualification have a remarkable advantage in implementing an innovati-
on strategy with public support.

A similar analysis® is shown in Figure 3 with reference to the use
of hyper-depreciation, i.e. the use of fiscal incentives to support invest-
ments in digital technologies. The overall propensity to use incentives is
lower than for the super-depreciation but the pattern of the relationship
between the firms” groups is almost the same. In addition to a minor role
of analogue firms, those firms with higher capital intensity and work-
force qualification display a higher propensity to use the fiscal incentives
to digitalisation. It means that, ceteris paribus, a fully digitalised firm will
use hyper-depreciation by a factor six times higher than a digital-orient-
ed firm. In this case, the level of digitalisation plays also a role by giving
a small advantage to digital-oriented firms on potentially digital-oriented
firms and to fully digitalised firms on partially digitalised ones.

25%

0,22

20%

15%

10%

5% 1

0% -
Potentially digital-oriented

Digital-oriented

Figure 2. Propensity to use the super-depreciation incentive.
October 2015-December 2016.

Partially digitalised

Fully digitalised

8 Detailed information on the regression can be provided by the authors upon request.

9 Ibidem as footnote 3.
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Potentially digital-oriented Digital-oriented

Figure 3. Propensity to use the hyper-depreciation incentive.
October 2015-December 2016.

These findings confirm the relevance of the classification by digital
intensity proposed in the paper and provide for a new standard in the
development of indicators on the digitalisation of the business sector:
that of combining data on the use of digital technologies with informa-
tion on the ability of the firms to effectively use such technologies, i.e.
having developed both an appropriate infrastructure and the needed
competences. Without these conditions to be fulfilled, even substantial
incentives given by the public sector could be ineffective to support the
firms' digital transformation.

Partially digitalised

Fully digitalised

BEYOND DIGITALISATION

A further analysis, based on a random forest regression'®, allows for
preliminarily exploring the role of non-digital factors to support the digi-
talisation of Italian firms through the use of fiscal incentives.

In Figure 4 and in Figure 5, a number of factors are ranked accor-
ding to their role on framing a context where fiscal incentives can be
effectively used by firms. The analysis considers the effect of each factor
separately, thus avoiding any combined effect which could have influ-
enced the data presented in previous paragraphs.

0.9
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Variable code

| Variable name

va_add Productivity (value added /p.e.)
k_add Working capital per employee
ind_patr Debt to capital ratio

integr Vertical integration

addetti Persons employed

tenure_pro Tenure of employees (years, average)

anni_studio_pro

Years of study of employees (av)

sottosezioni

Economic activity

etaimp Firm’s age (years)
digital_index Digital intensity (5 groups)
exp Exporter status

Figure 4. Factors moderating the use of fiscal incentives for investment in new machinery (super-depreciation). Year 2016.

10 Ibidem as footnote 3
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Moreover, those data and analyses have emphasized the role of digi-
tal technologies as enablers of the adoption of more digital procedures
and associated devices: a dimension not relevant in this new perspec-
tive. Finally, random forest is a machine learning algorithm that is not
based on a pre-defined model about the role of each factor (variable)
or the relationships among them but explores the moderating effect of
each factor by selecting it randomly. This approach is very effective in a
context where complex interactions among factors can be assumed and
any information about their respective role is lacking.

In terms of results, both Figure 4 and Figure 5 show that the key
factor influencing the propensity to invest in new technologies, thus to
use fiscal incentives to do it, is the labour productivity. The more a firm
is productive, the more it has an incentive to further increase efficiency
and competitiveness.

Three additional factors strongly influencing the use of fiscal incen-
tives are of structural nature: capital per employee, debt-to-capital ratio
and vertical integration ratio. They are, respectively, the second, third
and fourth most important factors to affect the use of super-depreciation
and the third, fourth and fifth as far as the hyper-depreciation is con-
cerned.

The most striking difference between the two incentives is about the
role of the firms' size. Size is the second most important factor for the
hyper-depreciation and the fifth for the super-depreciation. It seems that
size is a significant condition to undergo a process of digitalisation with
relevant investments in new technologies''.

The quality of the workforce — both in terms of level of education and
seniority at work — is also important for accessing both the incentives, as
well as the economic activity.

Least relevant are three factors (for both incentives): the age of the
firm, the level of digitalisation and the export propensity.

1. CONCLUSIONS

With reference to the question about the ability of statistical systems
to provide for a useful knowledge base for designing effective fiscal po-
licies in order to support innovation and digitalisation in the business
sector, the answer from this paper is substantially positive. A detailed
profiling of firms could allow for the ex-ante identification of groups of
potential beneficiaries although additional work has to be done in order to
develop suitable methods to improve estimations on the number of poten-
tial beneficiaries and on the amount of incentives potentially requested.

Another key issue is that of combining structural, financial and tech-
nological variables to identify the key factors enabling a firm to invest in
technological innovation or, more specifically, in the digital transforma-
tion. Of course, the availability of digital competences is an essential as-
set but an innovation strategy that includes the acquisition of advanced
technologies can be afforded only by an efficient firm with a high level
of productivity, high quality workforce and which would be financially
sound.

Three main findings of this study can be pointed out:

e The level of digitalisation does not affect the access to incen-
tives, as a consequence, it does not affect the level of invest-
ment in new technology.

e Monitoring the use of incentives with surveys is a good starting
point but survey results are clearly biased by an optimistic at-
titude of respondents.

e Technical, financial and human capabilities are the key factors
boosting investment in new technologies.

To the extent some preliminary policy lessons could be drawn from
the findings above, a few points have to be highlighted.
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Figure 5. Factors moderating the use of fiscal incentives for investment in digital technologies (hyper-depreciation). Year 2016.

" The relevance of firms’ size in increasing the propensity to adopt new technologies is often emphasized by the literature (see Arvanitis and Hollestein 2001).
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Digitalisation targets have to realistic and suitable for groups of firms
with a very heterogeneous digital and productive structure.

The risk of opening up the access to fiscal (automatic) incentives to
every firm is that such incentives could be used as a complementary
source of funding for large firms already substantially investing in their
digital transformation but, at the same time, as an occasional chance
to support the acquisition of selected equipment by small firms or firms
without a digitalisation strategy. This reduces substantially the potential
impact of the 14.0 measures and call for an urgent intervention.

This raises the issue whether public support had to be mainly given
to firms (mostly SMEs) only “potentially” digitalised by adopting the im-
plementation of a two-steps approach: first, supporting the development
of capabilities, then funding the digitalisation process.
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