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Objective of this work
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This paper is one of a number of studies that aim to evaluate the effectiveness 
of business incentives for Industry 4.0-related investment. This is a fairly new 
area of research for which there are currently few contributions

e.g. Bratta et al. (2023), Scientific Committee responsible for 
evaluating the economic impact of the "Transition Plan 4.0" 
interventions (2024)

We aim to contribute to this literature by using a large and rich dataset and trying 
to compare the effects of different incentive typologies



Recent investment incentives in Italy 

In the last decade significant policy measures were introduced in Italy to stimulate 
business investment. In terms of the resources committed the most significant are those 
introduced since 2017 to stimulate technological and digital transformation processes

• Special depreciation allowance – introduced in 2017 and 
renewed in both 2018 and 2019

• Tax credits – from 2020 onwards tax credits on the same assets 
commensurate with the cost of the investment

Hyperdepreciation
(iperammortamento)

Software
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Recent investment incentives in Italy and the data exploited

Switching from one type of incentive to another makes it possible to assess the effects 
of each policy while comparing the results of the two policy measures as far as 
possible

To this end, we exploit a substantial dataset:

1) Administrative database of tax returns (2015-2022)
2) Bureau van Dijk balance sheet data on non-financial corporations (2011-2023)

condensed in the UPB MEDITA microsimulation model (85% of companies that 
submit tax returns-95% of companies benefiting from the two policy measures)
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The use of the UPB MEDITA microsimulation model 
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1) The analysis does not require a specific simulation with regard to fiscal incentive 
variables: it is based on administrative data (available up to 2022)

2) The model allows us to calculate specific firm-level variables, as the cost of 
capital used to evaluate the transmission channel of the incentives

3) A specific simulation was carried out in order to compute the tax capacity of the 
incentive



The transmission channels of investment incentives (1)

Incentives influence investment through two main channels

1) Reducing the 
cost of capital

2) Increasing the firm's 
self-financing capacity by 
reducing the tax burden
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The transmission channels of incentives (2) – cost of capital

The effect on the first channel is estimated by using the UPB MEDITA 
microsimulation model which calculates the cost of capital at the company level

The overall effect of the policies, measured by the bars (difference in cost of capital 
with and without), is always incentivising
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The transmission channels of incentives (3) – cash flow effect

Regarding the second channel the policies absorbed significant amounts of 
resources which impacted firms' liquidity

The table shows the total amount of resources used for the incentives on an 
accrual basis up to 2022

approximately 16 billion of tax 
savings between 2017 and 2022
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• From the depreciation 
allowance to tax credits the 
percentages of the beneficiaries 
in manufacturing and services 
sectors appear to decrease to 
the benefit of the construction 
sector

• With the tax credit beneficiaries 
from the South increase while 
the percentage of beneficiaries 
from northern regions 
decreases

• Small companies increase their 
share of beneficiaries from 
depreciation allowance to the 
tax credit

Depreciation allowance Tax credit

Descriptive analysis (1) - beneficiaries



Descriptive analysis (2) - benefit
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• The benefit for the tax credit 
is more evenly distributed 

• There is a rebalancing of the 
disproportion between 
North and South also in the 
amount of benefit

• The percentage benefit for 
micro and small companies 
increases from depreciation 
allowance to tax credit

Depreciation allowance Tax credit



Descriptive analysis (3) – firms’ performace
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1) Firms benefiting from these incentives are mainly mature companies

2) The indicators confirm the relatively better health of the beneficiary 
companies, particularly those that benefit from special depreciation 
allowance

3) The group using the depreciation allowance shows higher profitability



Ex post evaluation (1)

We take advantage of the fact that both incentives have been changed yearly

Therefore, each year has been considered separately as a cohort. Each cohort
includes firms deciding to invest in accordance with the incentive regulations in 
force in that year
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Three cohorts for depreciation allowance: 
the first, second and third cohorts, 
respectively 2017, 2018 and 2019

Three cohorts for tax credit: the fourth, 
fifth and sixth cohorts respectively 2020, 
2021 and 2022

I cohort 63.685 26.467 44.022
II cohort 36.343 21.585 18.622
III cohort 24.157 19.069 7.389
Total 92.675 49.165 59.072
IV cohort 14.583 13.239 2.515
V cohort 51.439 49.721 6.001
VI cohort 61.665 58.315 9.648
Total 93.843 89.842 16.105

Source: elaborations on data from tax returns and UPB's MEDITA model.

Depreciation 
allowance

Tax credit

4.0 asset
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Ex post evaluation (2) – subset of beneficiary companies
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This set of beneficiaries is narrowed down for the estimates:
1) Only panel companies are considered (2012-2022 for depreciation allowance and 2016-2022 for tax credit)
2) Companies that also benefit from the other policy measure are excluded
3) Only companies benefiting from the incentive in that cohort, and not in others, are considered in each cohort

Depreciation allowance Tax credit



Ex post evaluation (3) – the estimation technique
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The regulatory framework does not define any characteristic excluding companies 
from the policy measure          the only reason companies are treated or not is their 
own decision to use the incentive

We use a matching strategy to find a suitable control group
(firm age, spatial location and business sector, investment rate, number of employees, value added, turnover, ROA 
for all available pre-treatment years, cash flow, tangible and intangible assets, wages and salaries, and growth rate 
of employees)

Once similar companies are identified, we estimate the average treatment effect on 
the treated by comparing the results of the two groups



Ex post evaluation (4) – the estimation results: investment rate
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Companies that benefit from incentives have a higher investment rate compared to 
non-beneficiaries

• The effect is weaker for the depreciation allowance cohorts

• It appears to strengthen when transitioning from the first to 
the third cohort

• The effect increases significantly when considering the tax 
credit cohorts

• The effect of depreciation allowances is slightly higher for 
micro-small companies but the greater impact of the policy 
measure on micro-small companies is more evident in the 
case of the tax credit

• The effect is higher in the South



Ex post evaluation (5) – the estimation results: employment 
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The incentives also appear to have an impact on employment

• The effect is weaker for the first cohort, stronger for the 
second and third cohort, particularly in t+1 and t+2

• The effects are more pronounced in the case of the tax 
credit

• The effect for smaller companies is slightly lower than the 
baseline estimates for the first cohort but it strengthens 
in the second and third cohorts. The effect tends to be 
higher for the fourth cohort

• In contrast, for medium-sized and large companies the 
effect is non-significant in the fourth cohort and lower 
than the baseline specification in subsequent cohorts



Ex post evaluation (6) – robustness checks
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1) The estimates are replicated considering all the companies benefiting from the 
specific incentive in any cohort as treated, without excluding those that also 
receive it in other cohorts

2) We consider that many companies that benefit from the 4.0 incentives also take 
advantage of the incentives for investing in non-4.0 assets (superdepreciation)

3) We assess whether the effects on the investment rate change for firms in 
financial distress by repeating the estimates separately for companies with 
negative cash flow



Conclusions and further developments 
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The analysis shows that:

1) Shifting from depreciation allowance to tax credits led to changes in the beneficiaries and benefits distribution

2) Companies that took advantage of at least one of the two incentives have higher investment rate and growth 
rate of employees’ number compared to non-subsidised companies

3) The effect was more pronounced in the case of tax credit

It is reasonable to assume that these incentives may have also affected the profitability and productivity of 
firms. Preliminary analysis does not yield clear, unambiguous results. Further investigation in this regard is 
therefore needed



Thank you for your attention
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