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Abstract Firm models are relatively rare in spite of the large number of models for
households presented in the literature. The aim of this chapter is twofold. First, we
illustrate the newmicroeconometricmodel on corporations currently used by Istat for
revenue forecasting and policy analysis. Second, we discuss the advantages of com-
bining microsimulation and computable general equilibrium models in simulating
of corporate tax reforms.
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1 Introduction

The purpose of this chapter is to discuss how microsimulation and computable gen-
eral equilibrium model (CGE) models can be effectively integrated in evaluating the
impact of fundamental corporate tax reform proposals. While the use of microsimu-
lation models is essential in modelling the distributive effects of corporate taxation
and revenue forecast, it is limited, in the case of reforms involving changes in prices,
wages andmacro variables, by the inability of this kind of tools to model adjustments
in several markets. Governments influence market outcomes by altering prices by
means of taxes and subsidies and might exert significant impact on investment and
the economic growth rate of various sectors of the economy. By contrast, CGE mod-
els—through their theoretical foundation in microeconomics—are powerful tools in
the assessment of the impact of exogenous variables and policy measures (i.e., tax
rates) on economic equilibria (i.e., prices and quantities) by the interaction of the
demand and supply in goods and factor markets. However, since CGE models are
based only on a few types of firms, they are unable to capture the full range of het-
erogeneity across firms. Henceforth, CGE models may fail to account for large part
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of both the distributional effects and the revenue impact associated to the economic
adjustments.

In spite of the fact that firms are central units in economic decision-making, and
information on the distributional and economic impact of business taxation is highly
relevant for economic policy, to the best of my knowledge, no attempt has been
made to combine microsimulation with CGE and macro modelling for the analy-
sis of fundamental corporate tax reforms. For instance, the adoption of corporate
tax reforms proposed in the literature to address the corporate debt bias was stud-
ied using several applied general equilibrium models (Keuschnigg and Diez 2007;
Radulescu and Stimmerlmayr 2007; de Mooij and Devereux 2011) as well as in
microsimulation analysis (see Finke et al. 2014; Caiumi and Di Biagio 2015), but
the two methodologies were never combined.

Analogously, the proposal to adopt a single set of rules for companies oper-
ating within the EU was separately assessed through general equilibrium models
(Betterndorf et al. 2009) and microsimulation studies (Fuest et al. 2007; Devereux
and Loretz 2008). More recently, the re-launch of the Common Consolidated Cor-
porate Tax Base (CCCTB) reform proposal was examined in the impact assessment
using CORTAX, a CGE model describing 28 countries of the European Union,
other relevant economies in the world, such as the US and Japan, and a tax haven.
Macroeconomic results show that a fairer and more efficient corporate tax system
will positively affect investment, employment, GDP and welfare in Europe. How-
ever, results vary across countries and the CORTAX model fail to provide forecast
value for the tax revenue impact of the CCCTB for each Member State. For this
purpose, the simulation exercise based on CORTAX should be complemented with
a microsimulation approach. Alternative modelling approaches easier to implement,
such as drawing a whole distribution of ‘effective tax rates’ based on the approach
proposed by Eeger et al. (2009) and building models for ‘average firms’ in the sub-
groups of the whole population,1 are not adequate to account for relevant impact of
policy measures for heterogeneous populations.

More recently, Bhatterai et al. (2017) simulated the effects of corporate tax reform
proposals in the United States, using a two-tier modelling design, with a large
dynamic computable general equilibriummodel to address themacroeconomicmag-
nitudes. ThedynamicCGEwas also linked to amicro-simulation tax calculatormodel
to measure the distributional effects on household income, while disregarding the
impact on corporations.

Given this evolving background of converging macro and micro approaches, this
chapter analyzes the advantages of combining microsimulation and computable gen-
eral equilibrium models in simulating corporate tax reforms. To this aim, it also
illustrates the analytical potential of the new micro-econometric model on corpora-
tions currently used by Istat for revenue forecasting and policy analysis. The chapter
is organized as follows. Section 2 is devoted to the main tenets of microsimulation
analysis of corporate tax reforms. Section 3 presents ISTAT-MATIS a newmicrosim-
ulationmodel on corporations developed by the Italian National Institute of Statistics

1See for an example, Roggeman et al. (2014) based on the ‘European TaxAnalyzer’ (Spengel 1995).
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(ISTAT). Section 4 illustrates the ex-ante full distributional impact of the adoption of
an allowance for corporate equity regime in Italy usingMATIS. Section 5 concludes.

2 Microsimulation Modelling for Policy Analysis
at the Firm Level

Corporate tax microsimulation models compute the net tax liabilities for individual
firms and are used to forecast the revenue impact as well as the distributional conse-
quences of tax reforms. These models are ultimately used to assess ex-ante whether
policy initiatives had the intended or unintended effects on relevant targeted groups
of the firm’s population.

Compared to the expanding literature on households, microsimulation models
for firms are relatively rare (for a survey see Ahmed 2006; Buslei et al. 2014).
Firm models are more complex than household models both because firm behaviour
involves inter-temporal aspects and tax rules are usually also more complex. In
addition, access to firm data, especially tax, is more restricted compared to household
data.

The starting point for tax microsimulation models is a (large) microdata set which
provides comprehensive information on the determinants of individual tax liabili-
ties. In principle, corporate tax models require the use of two complementary com-
pany level data sources—confidential corporate tax return data and accounting data
—because usually corporate taxable income differs from economic income. Corpo-
rate tax returns allow researchers to precisely determine the tax position of corpo-
rations in each fiscal year as well as to recover information on the use of non-debt
tax shields, like capital allowances, losses carry forwards and preferential tax treat-
ments. Knowledge of loss offsetting and firms’ ability to shift taxable profits over
time are especially important for revenue forecasting. However, to completely iden-
tify heterogeneity in business activities other information are required. In particular,
company accounts provide information of interest on the economic determinants of
corporate profits.

Information from financial statements integrated with other sources of economic
content at the corporate level is also valuable when the scope of the analysis requires
to go beyond ‘the dry run’ (also called first-round effects) and estimates of empirical
behavioural models may be welcome. Corporate tax reforms are sometimes targeted
at affecting firm behaviour, such as investment, employment and financing deci-
sions, as well as profit-shifting incentives. It follows that a key shortcoming of static
modelling is neglect of behavioural responses to policy changes.

One viable solution to overcome such limitation is enriching a static microsimu-
lation model with elements of behavioural responses as proposed by Chetty (2009),
thus avoiding the need to develop a fully specified structural behavioural model.
This has been done in a study of the impact of German 2008 corporate tax reform by
Finke et al. (2013) by complementing non-behavioural computation with elasticities
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for several firm choice variables. Of course, there is a price to pay when the empirical
measures of elasticities are taken from the related economic literature.

Another common shortcoming of firm’s models is that they are usually static
models—by definition—do not account for time, that is to say for the gradual
entry into force of corporate tax reform. A notable exception is the ISTAT-MATIS
microsimulation model which is based on a multi-period framework.

3 The ISTAT-MATIS Corporate Tax Model

ISTAT-MATIS is a corporate microsimulation model for Italy (for more details see
Caiumi and Di Biagio 2015). MATIS simulates corporate tax liabilities according to
fiscal rules and it is used on a regular basis by the Italian Central Institute of Statistics
for revenue forecasting and policy analysis. It has two distinguishing features. First,
it relies on the use of the largest complementary database in existence. To improve
accuracy in revenue forecasting, themodel relies on confidential corporate tax returns
for all Italian corporations. Further, to assess ex-ante the full distributional impact of
tax changes, the tax database is integrated with supplementary data.2 The richness
of the database allows to identify a broad range of category of firms in accordance
with technological intensity, financing structure, profitability, size, age, location,
export orientation, and ownership structure. Secondly, the model reproduces all the
complexities of the corporate tax base through a multi-period framework.3 This
requires observations at the firm level for consecutive time periods (panel data).
Currently, the integrated database covers the years 2005–2015.

Being based on the entire population of corporations, our results allows for con-
clusions on the distribution of the tax burden among taxpayers as well as on the
revenue impact of tax changes. The model reproduces in detail the key features of
the corporate tax in Italy, in particular the treatment of corporate losses, the consol-
idated taxation mechanism, the interest deductibility regulation, the local business
tax and the allowance for corporate equity. At the current stage, the model does
not account for behavioural responses by taxpayers to tax changes. Therefore, its
analytical capacity is limited to first round effects.

The adopted model framework is particularly advantageous in the evaluation of
tax reforms that are gradually introduced into force. Tax changes often provides
advantages partially offset by restriction in other provisions and the sign of the net
effect on tax liabilities may vary over time. More precisely, the model is aimed at
monitoring the dynamic effects of an ACE-type regime that was integrated in the

2The sources involved in the integration process are the company accounts database, the ISTAT
archive on national business groups, the statistical register of Italian active enterprises (acronym
ASIA), information on spin-offs and mergers, and business structural surveys, in particular the sur-
vey on foreign trade (COE), the survey on Italian enterprises controlled by foreignfirms (Fatsinward)
and the survey on resident firms with foreign subsidiaries (Fats-outward).
3For example, interest deduction add-backs (carry forwards), losses carry forwards and tax
allowances carry forwards.
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Italian tax law (‘Aiuto alla Crescita Economica’) in 2011 with the aim to remove the
favourable tax treatment of debt and stimulate companies’ own capitalizations.4 In
the next section, we show the potential of MATIS in highlighting the effects of the
Italian ACE regime on the corporate tax burden.5

4 The Distributional Effects of Introducing an ACE-Type
Regime

Under the new ACE regime, a notional return on equity is deductible against corpo-
rate profits. The Italian ACE is applied on an incremental basis in order to minimize
revenue losses. Starting from tax period 2011, taxable income is split into two com-
ponents, ordinary and above-normal return. Ordinary income is exempt under ACE.
The ordinary return is computed by applying a notional interest rate to new equity
generated after 2010. Therefore, the increments of equity capital cut down the average
tax rate of benefiting firms gradually over time. In practice, an incremental ACE-
type reform induces a selective abatement of the average tax rate depending on the
financial policy of firms with increasing effects in the long run.

In Caiumi and Di Biagio (2014) themodel was used to analyze the revenue impact
and the distributional effects of the newly introduced ACE regime both in the short
and in the long run. One crucial aspects of an incremental ACE is that benefits are
granted on the net increments of equity accumulated from a certain point in time.
In the long run, however, new equity would have replaced old equity then the tax
benefit will be granted to the entire capital stock.

Figure 1 shows how the implementation of the ACE affects the distribution of
average effective tax rates (ETR) computed as the ratio of the company’s tax-debt
over before tax-profits for the whole population of Italian corporations. After only
four years from its introduction, in 2014, the new ACE has provided significant
advantages to beneficiary firms. After computing the ACE deduction, the ETRs
for this type of firms drop below or at same level of the ETRs estimated for non-
beneficiary firms (26.2% points at the median value) that likely adopt different tax
shields, such as debt. The estimated cut in the average effective tax rates equals 2.3%
points at the median value.

Focusing on companies benefiting from the reform, the full implementation of the
ACE regime is simulated by considering companies’ total equity as the ACE base.

4The ACE regime is a potential reform option that was originally proposed for the U.K by the
Institute of Fiscal Studies (IFS 1991).
5A first scenario is obtained reproducing the legislation implemented in 2011 onwards over some
consecutive periods (first year of simulation 2008). An alternative scenario (‘Long-run ACE’) is
based on the assumption that ever since 2011 the ACE allowance were applied to the entire stock
of equity. This simulation exercise (counterfactual scenario) allows investigating the impact of
the incremental ACE in the long run, when companies would have accomplished a process of
capitalization such that they will be granted a deduction against the taxable base for the entire stock
of equity.
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Fig. 1 The incremental ACE after 4 years from its implementation. Effective tax rates for ACE
beneficiaries and non beneficiaries

Fig. 2 The incremental ACE at work: short run and long run effects for beneficiary firms. Effective
tax rates

Although ETRs are significantly further reduced for all companies, firms in the lower
percentiles of the distribution of after-tax profits mostly benefit by the progressive
convergence towards the full ACE regime (Fig. 2).

InTable 1 (ISTATAnnualReport (2014), Chap. 5) tax savings for beneficiary firms
are measured in terms of the reduction of the statutory tax rate (27.5%), the average
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tax rate (ATR) being computed as the ratio of the tax debt over the taxable base
before the ACE deduction. In 2012, around 20% of the industrial and commercial
companies benefited of the allowance mechanism with an average tax saving lower
than 1% point (0.8%). After five years (in 2015) the share of beneficiaries will raise
to 31.4% and the tax cut will increase to 2.9% points. In the long-run the entire stock
of equity will be qualifying for ACE and almost half of the taxpayers will be granted
a tax cut equal to 8.5% points of the statutory tax rate.6

Looking inside the distribution of the ACE benefits, we see that the ACE mecha-
nism is more frequently used by manufacturing firms, especially those characterized
by high and medium-high technological intensity. The share of beneficiaries also
increases with firm size. However, the intensity of the tax benefits decreases with
firm size, as the abatement of the statutory tax rate granted by the incremental ACE
is higher for small firms in comparison to larger ones. This holds true both in the
second year of implementation (real data) and after five years (simulation results).
Indeed, the distributional effects increases over time, likely because the cumulative
framework of the allowance mechanism. In 2012 the tax bonus ranges from 1.7%
points for smaller firms (turnover less than 500,000 euro) to 0.6% points for larger
ones (with turnover higher than 50 million of euro). After five years, in 2015, the
tax discount ranges from almost 6% points for firms in the first turnover class to less
than 2% points for larger firms. In the long run the latter effect vanishes, all firms
are granted a full ACE deduction and the tax cut turns out to be less affected by firm
size.

Figure 3 shows the differentials in the speed of convergence towards the full ACE.
After five years the base qualifying for the ACE is approximately equal to 50% of the
entire equity stock (long-runACEbase) for beneficiaryfirmswith turnover lower than
500.000 euro, whereas it remains below 20% for corporations with turnover above 50
million euro. Therefore, smaller firms reach the tax exemption of the ordinary return
of equity faster than larger companies. In contrast to the allegation that the ACE is
mainly a tax relief for profitable and large firms, our microsimulation analysis shows
that an ACE-type regime can be very beneficial for smaller companies and innovative
firms that usually suffer from restrictions of their outside financing capacity. This is
also confirmed by a recent econometric analysis on the effect to the Italian ACE on
debt choices of companies (Branzoli and Caiumi 2017), showing that the reaction of
SMEs to the changes in the tax incentives to equity financing has been even stronger
than large companies.

Since firm size is usually identified at the core of different aspects explaining the
poor performance of Italian firms, the ACE-type reform can proved to be a valuable
policy option. To our knowledge this important result has not been highlighted in
previous studies. In particular, this analysis can be compared in the literature with
the study by Finke et al. (2014), which focus on the consequences of introducing
an ACE regime in Germany using the behavioural microsimulation model ZEW

6In this exercise, the ATR for year 2012 is computed directly from the tax returns data filed by
corporations and fiscal groups (“UnicoSC” form and “CNM” form). The MATIS model was used
to estimate the two alternative scenarios as described in footnote 4.
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Fig. 3 Speed of convergence towards the full ACE by turnover class: ratio between net increments
of equity over company’s net worth (percentage value) Source ISTAT Annual Report, Chap. 5
(2014)

TaxCoMM. Their analysis relies however on clustering the sample of corporations
in Germany based on structural parameters from the financial statements, instead
of more direct firm characteristics, therefore restricting the possibility to precisely
identify the reform “winners”.

5 Concluding Remarks

The ISTAT-MATIS model provides many interesting insights on the dynamic role
of an ACE-type regime on the tax burden distribution across the population of firms
and over time. By relating the reform effects with the firm characteristics of policy
interest, our analysis shows that the ACE relief is particularly favorable for smaller
and innovative firms that are the backbone of our economy.

Nevertheless important developments of the toolbox remains to be accomplished
in two key areas. The first relates to incorporating behavioural responses to tax
reforms in our simulation framework.As theACE, currently integrated into the Italian
tax code in constancy of the statutory tax rate, entails a reduction of the incentive
for indebtedness, not accounting for the debt/equity substitution effects implies that
the revenue impact of the incentive mechanism is somewhat overestimated. Indeed,
recent results (Branzoli and Caiumi 2017) suggests that the Italian ACE, although
limited on capital increases, works effectively as a substitute for interest deductions
in lowering the effective marginal tax rate for corporations. Of course, there are also
other decision margins that may be affected by the reform. In principle, the ACE
is designed not only to address the debt bias but also to promote investments. By
decreasing the cost of capital, the allowance is expected to boost investment, leading
to increased employment and growth all other things being equal. Location decisions
and profit shifting, although relevant per se, are not of major concern in the current
policy context in Italy, characterized by decreasing statutory tax rates. The second

https://doi.org/10.1007/978-3-319-58533-8_5
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area for improvement and for development is therefore to consider feedback effects
between the micro and macro level.

A fully integrated micro-macro model is potentially a powerful tool to go beyond
the partial equilibrium framework in which microsimulation models operate, if the
objective is to disentangle the reform effects at the macro level and to explore the
implications on welfare. The investment function estimated at the micro level can
be aggregated and incorporated in the macro model which can be used to assess the
overall impact of the reform—i.e. the introduction of the ACE (or its repeal if it is
already implemented) for the context of interest here, on the economy as a whole
and on tax collection, considering, in addition to corporate tax revenues, variation in
personal income tax and consumption tax revenues triggered by the simulated policy
changes.

It should be stressed that it would be relevant both for policy decision makers and
the corporate community to have the opportunity to use the information stemming
from the micro-macro simulation of tax reforms, incorporating institutional and eco-
nomic changes in real time, through web accessible extension services targeted to
all potential beneficiaries. The information is available, but its economic and social
value has not been fully exploited yet.

This study may be interpreted as an initial endeavour towards a greater effort to
routinely incorporate firms behaviour and their response to tax reforms in microsim-
ulation models—not only at the national level but also at the EU level—and to
consistently link them to macro analysis.
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