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Common Consolidated Corporate Tax Base System
Re-launching: Simulation of the Impact on the Slovak
Budget Revenues®

Danuse NERUDOVA - Veronika SOLILGVA

Abstract

European Commission re-launches the common comasetidcorporate tax
base (CCCTB) in Europe within the efforts to fighth tax evasion and tax
fraud via two step procedure. Firstly, only a conmeorporate tax base (CCTB)
would be implemented with the possibility of croesder loss offsetting CCCTB.
Common consolidated corporate tax base should tvednced only in the se-
cond step. The aim of the paper is to researclinipact of both implementation
steps on the amount of the tax bases allocatdukiistovak Republic. The results
show, that the first implementation step would itssmto the decrease of allo-
cated tax bases by 0.27% in the Slovak Republie. sHtond implementation
step would result in to the increase of the taxelaallocated in the Slovak Re-
public by 3.02%.

Keywords: CCCTB, CCTB, group, tax base, tax revenue, Sl®egdublic, cor-
porate tax

JEL Classification: H25, K22

Introduction

Current situation in the area of corporate taxaiio the European Union,
where companies are facing 28 different corpomatation systems has two very
important impacts. Firstly, the loopholes betwed®an national corporate taxation
systems are often used by the multinational grdbeseinafter as MNEs) for
aggressive tax planning leading to the base erasidnprofit shifting in the Eu-
ropean Union. Secondly, they are increasing theptiance costs of taxation for
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both, tax administration and companies themselVas. complexity of current

taxation systems hinders the expansion of smallmedium sized enterprises
(hereinafter as SMEs) on the foreign markets astiored by Chen, Lee and
Mintz (2002), Solilova and Nerudova (2016) or Dawdd Nerudova (2008).

Taking into account the fact that SMEs represest 89% of all companies and
are creating two thirds of total employment (Euas?016), European Commis-
sion had always the effort to structurally harmenilze area of corporate taxa-
tion, which was not very successful so far.

The first efforts in modern history of EU to creaiommon rules for tax base
construction can be found in 2001, when the debtiaténe Internal Market with-
out obstacles was initiated. As a result, the EeaopCommission has estab-
lished a working group on common consolidated c@fgotax base (hereinafter
as CCCTB), which after more than 7 years of worknpleted the draft of the
directive published as (European Commission, 2@h1)6th March 2011. Pro-
posal of CCCTB was considered as unique for it aised the basic framework
of CCCTB functioning in the European Union. Howevieraised huge discus-
sion, especially the consolidation regime and thesrfor the allocation of the
group tax bases due to its budgetary impacts owmithhl EU Member States.
As a result of this, nine Member States were agjéiesproposal.

However, base erosion and profit shifting whichjority of Member States
are currently facing, led European Commission tmmsider the proposal and
to relaunch the project again. (European Commiss20i15) has published the
Action plan for fair and efficient corporate taxsggms in the European Union,
in which the CCCTB is understood as a tool for figigainst tax evasion and
tax fraud. The design of the re-launching procssafiuenced by the previous
experiences with the draft proposal. Being awaréheffact that the most dis-
cussed and explosive issue represents the contsmlidagime and mechanism
for sharing of the tax base, the Commission suggegtlementing the system
in two steps.

Firstly, to implement only the common rules formarate tax base (hereinaf-
ter CCTB) construction and only in second stepgfaieCCCTB. Having in mind
that the most attractive part of the project regnésd by the consolidation
scheme is missing in the first step, Commissiasupgesting as temporary solu-
tion the introduction of possibility of cross-bordess offsetting.

Following the above mentioned Action plan (Europ&ommission, 2016a;
2016b) has published in October 2016 two direcpveposals — Proposal on
Council Directive on a Common Corporate Tax Basrdimafter as CCTB di-
rective) and Proposal on Council Directive on a @um Consolidated Corpo-
rate Tax Base (hereinafter as CCCTB directive).hBuft the above mentioned
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directives are mandatory for all multinational gnpewith consolidated revenue
of EUR 750 million. The CCTB directive proposal tans common rules to
calculate and determine the tax base in each EU bderState, thus limiting
planning opportunities for multinational groups.eTimain elements of the com-
mon set of rules represent super deduction for R&ipenses, allowance for
growth and investment, temporary cross-border ladieve with recapture,
interest limitation rules based on EBITIDA and muli®r hybrid mismatches.
Under the CCCTB directive, the profits of multimaital groups in the EU will be
consolidated for corporate tax purposes. Conselygmbfits of multinational
groups will be allocated to the EU Member Statestliich the group is active by
means of a formulary apportionment, replacing tmeent transfer pricing rules.

The subsidiarity deadline for national parliamentsubmit comments on the
proposals was 3 January 2017, and the parliamérit® countries scrutinised
them. Seven reasoned opinions were issued, by dh@Mments of Denmark,
Ireland, Luxembourg, Malta, Sweden, and the Negéimeld (submitting two opin-
ions, one from each chamber). In the Europeandpaeint, the proposal has been
assigned to the Economic & Monetary Affairs Comeattwith an opinion ex-
pected from the Legal Affairs Committee. The IntdriMarket and Consumer
Protection Committee decided not to give an opinfdraft report is expected
in May, with a vote in committee in November. Thetevin plenary is planned
for January 2018 followed by the vote of the Colritiapproved, the CCTB
would enter into force on January 1, 2019 and t8€TB directive would enter
into force as per January 1, 2021.

Ministry of Finance (2017) of Slovak Republic Hasmulated its position
towards those two proposals on”3lanuary 2017. According to it, it is neces-
sary to pay the attention the factors in allocafanmula with the aim to ensure
the elimination of the potential negative impacttieé SK budget. The opinion
further states that the aim of the Slovak Repuliit be to ensure the gradual
transformation from the first step (i.e. CCTB) todsthe adoption of the com-
mon consolidated corporate tax base (i. e. CCCDBg to the fact that the sug-
gested directives would represent the fundameiht@hge in the system of cor-
porate taxation in the Slovak Republic, the Minigtf Finance indicated that it
is necessary to elaborate detailed impact assessneaasuring the impacts on
the Slovak Republic, based on which the opinion él updated in the future
and submitted to the National Council of the SloRedpublic.

The aim of the paper is to research the impacistiafduction of cross-border
loss offsetting within the first implementation gtend the impacts of consolida-
tion regime and the mechanism for the sharing eftéx base on the corporate
tax bases allocated in the Slovak Republic.
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1. Theoretical Background

Existing literature on CCCTB can be categorizedam main streams. Frist
stream of the research on CCCTB is concentratinghenon the concept of
CCCTB in general and researches the impact ofrifdementation into the na-
tional tax systems. The authors are highlighting tiecessity of the different
national corporate tax rates in CCCTB system, agfample Bettendorf et al.
(2009) or Riedel and Runkel (2007) who recommeral ithplementation of
uniform tax rate. Mintz (2008) in contrary suggdsterent national tax rates to
avoid disruption of the fiscal sovereignty.

Second stream of the research on CCCTB is focusaigly on the research
of allocation formula factors with respect to thediction of the corporate in-
come. Mintz (2008) sees as the most easily meaallechtion-formula factor
as employees’ costs. Eberhartinger and Petutscl{igl) add to this research
that based on the number of employees, the pdgpratiula factor can be used to
analyse the impacts of different levels of empleyemsts on the allocation of
consolidated corporate tax profit. Another autheithin this stream of the re-
search concentrate on the research explanatoryrpafwbe allocation formula
factors with respect to corporate tax profit. Ragge et al. (2012) concluded
that allocation formula suggested by the Europeami@ission explains the
corporate tax profit by 28%. Similar results weeaahed by Krchniva and Ne-
rudova (2015). According to the authors, the preddSCCTB allocation formu-
la factors are able to explain almost 35% of theabdity in profitability of the
Czech Companies. In contrast to Hines (2008), wtncladed that allocation
formula factors in the U.S. (i.e. sales, assetsaydoll) are able to explain al-
most 50% of the variability in profitability. Thausly by Cobham and Loretz
(2014) is bringing into the research on CCCTB altam formula factors slight-
ly different perspective than previous studies. gkding to them the allocation
of corporate tax profits based on tangible assets rmmber of employees is
beneficial for low-income countries, while saleslgayroll represent the more
beneficial factors for high-income countries.

Third stream of the research on CCCTB represéetstudies on the impacts
of the introduction of the CCCTB on the tax revesioéthe EU Member States.
First study in this field was performed by Fuesg¢ntinelgam and Ramb (2007).
The authors were researching the share by whicm&@eparents and its subsid-
iaries are contributing to the creation of the Paan (EU-15) tax base in the
period of 2006 — 2001. Even though the fact thdy @erman companies were
researched, they expect that the dataset hasisuoffiexplanatory power due to
the fact German foreign direct investments cred% bf European direct in-
vestment. The results showed that the possibilitjoss-offsetting within the
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group would lead to the decrease in the overalbpesn corporate tax base by
20% (in EU-15). Devereux and Loretz (2008) coneertt on the impact on the
tax revenues. They indicated that the overall éaenues in the European Union
could decrease by 1% after CCCTB implementatiomésof the member states
as Hungary, Czech Republic or Slovak Republic miggih additional tax reve-
nues as results of tax sharing mechanism in thea fok allocation formula.
However, the biggest decrease of the tax basesdwaoé according to the re-
sults Germany. On the contrary to Fuest, Hemmelgach Ramb (2007) the
research was based on European companies fulfttiegule of more than 50%
of share in other company in the period of 2000042

Within this stream of the research, there cantbdies, in which the authors
employed simulation models to simulate the impacthe tax revenues. Van der
Horst, Bettendorf and Rojas-Romagosa (2007) ap@i&RTAX model, which
represents the general equilibrium model captutfiregbehaviour of companies,
households and governments on fully functioningkagrCovering EU-17, the
authors conclude that countries with the broad @are tax bases might benefit
from the system, while countries with narrow coggertax base might lose. The
authors also highlighted that only obligatory CCCirBplementation would
allow benefiting fully all the interested parti@&ettendorf et al (2009) simulated
the impact with the application of Computable Gahdfquilibrium Model.
Based on the results they concluded that tax hamaton in connection with
consolidation of tax bases would not lead to tlgmiicant economic growth.
According to the authors, the higher tax revenumddcbe reached by the im-
plementation of CCCTB accompanied by the harmoigizabf corporate tax
rate. Contrary, Brochner et al. (2007) focusedhenitnpact of the harmonization
of tax base without the harmonization of tax ratgalee amount of GDP, welfare
and the tax revenues. They concluded that the hamation might increase
GDP and the welfare. However, they indicated slightgative impact on the
tax revenues. The model did not reflect the polsitif consolidation and allo-
cation formula, which can be considered as thedition of the study.

Further, within the same stream of the resealaretare studies, which are
covering nearly whole EU economy. Oestreicher andhK(2007) were research-
ing the impact on EU-25. They indicated the de@eafsoverall corporate tax
revenues by 4.45% in case of obligatory CCCTB imgletation in the EU, de-
crease by 4.57% in case of voluntary implementatidowever, as the most
complex research can be considered the study by €tial. (2010). The authors
concluded that in case of obligatory implementatél€CCTB, the overall cor-
porate tax revenues might increase by 0.2%. Howewecase of individual
Member States it could result in to decrease b¥68r case of Denmark, or to
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increase by 6% in case of France. Further, volyntaplementation of CCCTB
would lead according to the authors to the decrgaseerall corporate tax reve-
nues by 0.6% and concurrently to the decreasedmage corporate tax base by
2.2%.

The last (fourth) stream in the research on theaitts of CCCTB represents
the studies, which are aimed not on the impacthenBU but on the impact on
the individual states. The implications of CCCTBpiementation on tax reve-
nues in Romania were researched by Pirvu, BanidaHagiu (2011). The au-
thors were simulating the impacts on the sampleirtd biggest companies resi-
dent in Romania. They conclude that the CCCTB imglistation in Romania
would result into the decrease in corporate tee liys0.035%. Similar method-
ology was used by Domonkos et al. (2013) to re$etire impact of CCCTB
implementation on the Slovak Republic. Based on ghmple of 11 biggest
companies in the Slovak Republic the authors caoledithat the implementation
of CCCTB would lead to a 31.9% decrease in taxmegs for the Slovak Re-
public in 2009 and to drop by 14.6% in 2010. Dethitesearch of the possible
implementation scenarios and their impact on tkeeaenues of the Czech Re-
public was researched by Nerudova and Solilovagap02015b), and Solilova
and Nerudova (2016). The research was based dartieedatasets gained from
Amadeus and Bankscope databases. The results babw tcase of obligatory
implementation, the Czech Republic would additiynghin 3.39% of corporate
tax revenue in comparison with current situatioowdver, in situation of cross-
border loss offsetting, the Czech Republic woukkl6.78% of current corporate
tax revenues.

As can be seen from the review of the existerdganesh, the simulation based
on the dataset of all eligible entities from Amasielatabase was not applied in
research of the impacts on budget revenues in Elgepaublic so far. Moreover,
also the variant of cross-border loss offsetting hat been research so far.
Based on this, we are developing the researchemtpacts of Slovak Republic
further, by using the dataset of all illegible &a8 accessible from Amadeus
database, and also by researching the varianteo€tdmmon rules for tax base
construction (CCTB) with the element of possiblessrborder loss offsetting.

2. Data and Methodology

The research is based on the company data gaioedAmadeus database
provided by Bureau van Dijk update No. 2552 fromc®&aber 2015 and
Bankscope database. The empirical analysis is @ssdnilar assumptions and
methodology as used by Nerudova and Solilova (2064erudova and Solilova
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(2015b). With respect to the fact that the propasahe CCCTB directive sets
two-layer cumulative condition for companies to lbegible for group taxation
scheme and consolidation — at least 50.01% of ahierights and more than
75% of voting rights conditioning the subjection ¢onsolidation and group
taxation scheme — all the companies in the abovdiored databases were sub-
jected to this test. However, at the end we hawadoout, that only the sample
of companies from Amadeus database can be useflirtber research. Data
from Bankscope database were classified as unkiifab further research;
mainly due to the fact that dataset included afonissing data (more than 80%
would have to be imputed). Moreover, it was implagsio create complex struc-
ture of group corporate tax bases needed for tterrdmation of CCCTB and
cross-border loss offsetting, because legible comgawere not retrievable in
the database.

Following, the gained dataset of companies (fuifil two-layer cumulative
condition for entering into group taxation scheme aonsolidation) was divid-
ed into two groups. First group consisting of 58,&tities comprised Slovak
subsidiaries of EU parent companies(i.e. tax resglen the Slovak Republic),
while the second consisting of 728 entities congaliEU subsidiaries with par-
ent companies in the Slovak Republic (i.e. taxdesis of other countries).

In order to map the current situation in corporabe base allocation in the
Slovak Republic, we have applied four possible noaé group taxation re-
gimes, which are currently applied within the Ewgap Union (i.e. full consoli-
dation, pooling, intra-group loss transfer and noug taxation scheme applied
in the country) according to the country of theidescy of parent company.
Moreover, the creation of the structure of grouppoeate tax bases in current
situation also allowed to research the impactdeffirst implementation step —
i.e. the impact of the possibility of cross borttess offsetting on the corporate
tax bases allocated in the Slovak Republic.

Further, in order to apply below stated allocafiemula, the information on
different financial indicators from the financiaghtements of the companies had
to be gained — i.e. information on total sales,rpihynumber of employees and
total assets of companies.

A A
ShareX= 1S +l' 1 P + ! E + ! 5 *CCCTB (1)
3 Sgroup 3 2 PGroup 2 E roup 3 A roup
where
S- represents total sales,
P — payroll,

E — stands for number of employees,
A — represents total assets.
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The research revealed that information on somtheffinancial indicators
was often missing in Amadeus database. In ordefitanate the negative im-
pacts of missing data (i.e. not to shrink the dztas companies fulfilling two-
-layer cumulative condition for entering into ttexation scheme and consolida-
tion regime), we followed the methodology of Neru@lcand Solilova (2014),
and we applied three methods for missing data iatjmut — regression model,
imputation model and Monte Carlo method.

The regression methods are considered to be dsatie method for estima-
tion of missing data. The below stated equatiopsesent the linear regression
model, which was employed to estimate the missaitg ¢ number of employ-
ees, sales and payroll. The model can be exprésémaing:

No.Employees _imputed koeficigntr  TFA koe&y, 2
Operating _revenue koeficiefjf+ TEA Kkoeficifg 3)
Payroll = koeficienf3, + No.Employees_imputed fioeets 4

As the independent variables were used tangikbd fassetsTFA), for the
estimation of humber of employeeda.Emplyees_imputg@dnd sales@perat-
ing_revenugand number of employees for the estimation ofgayPayroll).

This model was also used for the estimation okimgsdata through Bayesian
model using an adaptive Metropolis-Hastings albamit— i.e. Monte Carlo
method, which uses likelihood models including aniate normal linear regres-
sion with a distribution argument in the formwar (i.e. variances based on vari-
ables). Monte Carlo method is primarily designedfiiting regression models;
therefore regression specification is the sama @sdvious method (regression).
Once regression specification was performed, tlagtadck random-walk through
Metropolis-Hastings algorithm was applied to obtisiarkov Chain Monte Carlo
correlation (MCMC), which assumes that the misslata are random. To obtain
reproducible results the random-number used wergased on the default setting
(i.e. default burn-in period of 2,500 iterationsdatme default MCMC sample
size of 10,000 iterations). Following, we have perfed multivariate regression.
In addition, by default, 95% equal-tailed crediiigervals are reported.

The third selected possible method, which wasieppgh case of missing
data, represents the single imputation method. fkihod enables to impute the
missing data by probable values and therefore alloat shrinking the dataset.
The missing information on operating reven@pérating_revenyewas added
by the information on recorded assef&A_reportedl and the ratio of average
operational revenue®\QperR to average fixed tangible assefsTEA) in case
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of companies from the same industry sector. Tlaioel is expressed by follow-
ing equation:

Operating _revenue( AOperR ATFA TFA_repol (5)

The missing data on number of employeB®.Employees_imputedvas
added through the application of the informatiorr@rorded fixed tangible assets
(TFA_reportedl and the ratio of average number of employédsof) to aver-
age tangible fixed assetATFA) in case of companies from the same industry
sector. The relation is expressed by following ¢gna

No.Employees_imputed{ ANeE ATEA TFA_repc (6)

The missing data on payrolPdyroll) was added through the application of
the recorded number of employedso(Employees_imputeand the ratio of
average payroll APayn to average number of employeesNOB in case of
companies from the same industry sector. The oglasi expressed by following
equation:

Payroll =( APayr / ANog [ No.Employees _impu (7)

In order to research the most suitable methodnfimsing data imputation
(i.e. the method which is distorting the allocatminthe group tax bases across
the EU Member States the least) the sensitivityyarsawas performed. Based
on the obtained results, the regression model elasted.

Consequently, after the imputation of the misdilaga into the dataset, we
applied the allocation formula on the tax basethefidentified group of compa-
nies, and determined the amount of the tax baseaa#id to the Slovak Repub-
lic. Based on the performance of the comparatiadyais with current situation,
we were able to identify possible increase or desae in the allocated corporate
tax bases in the Slovak Republic.

At the end, it is also necessary to mention tmtditions and assumptions of
the study. Firstly, our simulation of the impact€TB and CCCTB is based on
the static model, which means that the changekerbéhavior of the economic
subjects (as a reaction on CCTB or CCCTB) are akérn into account in the
model. Secondly, as in the time of the researctetivere not available any re-
sults of the micro simulation of the CCTB impacttbhe whole EU economy, we
assume, that the overall volume of corporate tee ba the Slovak Republic is
not changed. Thirdly, as the model used for theukition was static, the recap-
ture element in case of cross-border loss offregtis not covered. Finally, we
assume in our model that profit before tax is thme as tax base for the deter-
mination of CCCTB. Fourth, our simulation of thepatts CCTB and CCCTB
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is based on the mandatory implementation for atnemic subjects fulfilling
the two-layer cumulative condition for enteringaré group taxation scheme
and consolidation.

3. Results

Currently, majority of MNEs are taxed as sepasttties in the European
Union, in countries, in which they are tax residegtith the exception of Nether-
lands applying full consolidation scheme). The lfiegult of the project CCCTB
re-launching should be the situation, when growattan scheme and full con-
solidation is accessible for all the EU companiestimg the two-layer cumula-
tive conditions already described above. This rdult into the changes in allo-
cated corporate tax bases of EU Member Statescialipeghose, which do not
allow applying group taxation schemes at all.

The aim of the paper is to simulate the impact&tbduction of cross-border
loss offsetting (i.e. first implementation step)datme impacts of full CCCTB
implementation (i.e. second implementation step}tentax bases allocated in
Slovak Republic. In order to gain the dataset ahganies legible for group
taxation scheme and consolidation under CCCTB, waee Hiltered from the
Amadeus and Bankscope database all the comparidsnfuthe two-layer
cumulative criteria for entering into the group dti®gn scheme under CCCTB,
having either parent or subsidiary company residenthe Slovak Republic.
Secondly, only the entities with known information profit or loss before taxa-
tion and on fixed tangible assets were selectethas® indicators are crucial for
further application of methods for missing data utgpion. However, dataset
from Bankscope database included a lot of missia éind non-retrievable
companies therefore it was unsuitable to use ifufidher research.

Based on the procedure described above, two datafeompanies were
gained. First group of companies created 52,698penies representing SK
subsidiaries of EU parent companies and secondpgeoeated 728 companies
representing EU subsidiaries of SK parent companies

Consequently, the detailed analysis of the firergtiatements of the compa-
nies was performed, in order the gain the inforaratn the financial indicators
employed in the allocation formula suggested by TB@nd also to gain the
information on profit or loss before the taxatiGmurther, the current situation of
group tax bases allocation with respect to the @&{ddrepublic in the defined two
groups was mapped. The data are shown in followaltge 1 and Table 2.

As can be seen from the above stated table 188#dF SK subsidiaries are
having parent companies in SK, 26% of SK subsiggdre having parents in
Germany and 10.44% of SK subsidiaries are havimgnpan Cyprus. Table 2
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shows that in the second group of companies, Sknpgrare having biggest
group of subsidiaries in the Czech Republic (83.4fRomania (4.77%) and
Poland (3.18%). Currently, the first group credtes tax base of EUR 3,586.7
mil. in Slovak Republic, while the second groupates the tax base of EUR
49.9 mil. outside of Slovak Republic (i.e. all thbempanies legible for group
taxation scheme and consolidation under CCCTB ge¢mext present the corpo-
rate tax base in the amount of EUR 3,636.6 mil.).

Table 1
Current Situation — 1% Group

Current situation
Code Subsidiary country Profit before tax* in mil EUR Profit before tax in %
GROUP 1 — SK subsidiaries of EU parent company

AT Slovakia 170.06 4.74
BE Slovakia 16.11 0.45
BG Slovakia 1.38 0.04
CY Slovakia 374.54 10.44
Ccz Slovakia 134.65 3.75
DE Slovakia 955.03 26.63
DK Slovakia 20.74 0.58
EE Slovakia 0 0.00
ES Slovakia 35.63 0.99
Fl Slovakia 9.67 0.27
FR Slovakia 294.02 8.20
GB Slovakia 96.03 2.68
GR Slovakia 0.57 0.02
HR Slovakia 1.33 0.04
HU Slovakia 31.59 0.88
IE Slovakia 30.93 0.86
IT Slovakia 72.45 2.02
LT Slovakia 0.14 0.00
LU Slovakia 22.59 0.63
LV Slovakia 1.47 0.04
MT Slovakia 0 0.00
NL Slovakia 31.98 0.89
PL Slovakia 31.18 0.87
PT Slovakia 0.51 0.01
RO Slovakia 1.34 0.04
SE Slovakia 29.76 0.83
Sl Slovakia 0.69 0.02
SK Slovakia 1222.34 34.08
Total SK 3586.7 100

Source Amadeus database; own calculations.

After the mapping the current situation and idestion of the groups of
companies legible for the group taxation scheme aodsolidation under
CCCTB, the impact of the first implementation stegs researched. In this step
Commission suggests to replace the consolidatiemant by the possibility of
the cross-border loss offsetting. Hence, withinitteatified group of companies,
having subsidiaries outside of SK (i.e. group Bg possibility of cross-border
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loss offsetting within the group was applied. Thgacts on the corporate tax
bases allocated in the Slovak Republic are shoiiabie 3.

Table 2

Current Situation — 2™ Group

Current situation
Code Subsidiary country | Total_profit before tax inmil EUR | Total_profit before tax in %
GROUP 2 —Sub. outside of SK (parent company in SK)

SK Austria 0 0.00
SK Bulgaria 0.25 0.50
SK Croatia 0.04 0.08
SK Cyprus 0 0.00
SK Czech Republic 41.74 83.64
SK Estonia 0.54 1.08
SK Germany 0 0.00
SK Hungary 0.10 0.21
SK Italy 1.42 2.84
SK Latvia 0.62 1.24
SK Luxembourg 0 0.00
SK Netherlands 0.67 1.34
SK Poland 1.58 3.18
SK Portugal 0 0.00
SK Romania 2.38 4.77
SK Slovenia 0.0015 0.00
SK Spain 0.56 1.12
SK United Kingdom 0 0.00
Total 49.90 100

Source Amadeus database; own calculations.

Table 3
Impact of Cross-border Loss Offsetting
Country of parent Subsidiary country Total_losses_@14 in mil. EUR

GROUP 2 Absolute %
SK Austria 0 0
SK Bulgaria —0.0097 0.10
SK Croatia -0.10 1.04
SK Cyprus 0 0
SK Czech Republic -8.43 86.68
SK Estonia 0 0
SK Germany 0 0
SK Hungary -0.21 2.17
SK Italy 0 0
SK Latvia 0 0
SK Luxembourg 0 0
SK Netherlands 0 0
SK Poland 0 0
SK Portugal 0 0
SK Romania -0.97 10.02
SK Slovenia 0 0
SK Spain 0 0
SK United Kingdom 0 0
Total losses in mil. EUR -9.72 100
Total Profit before tax in SK in mil. EUR 3586.8

Change in % -0.27

Source Amadeus database; own calculations.
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The introduction of the first implementation stesults into the decrease of
total corporate tax base by EUR 9.72 mils. i.e0l&7%, as is obvious from the
above stated Table 3. The decrease would be cawsiety by the offsetting of
losses of subsidiaries from the Czech Republic §6y68%) followed by the
offsetting of losses of subsidiaries in Romania@2®) and Hungary (2.17%).

Consequently, in order to simulate second impleatem step — i.e. the im-
pact of introduction of consolidation element, iasvnecessary to impute the
missing data. The following table 4 shows the propn of missing data in case
of every employed financial indicator from the da& of companies. The most
frequent imputed data were number of employeespaydoll. Therefore, the
impact of imputation of missing data on the datas®d consequently on the
amount of tax base (i.e. profit before taxationswarther considered. Based on
it, in the case of 23,743 entities their mean vaiuprofit before tax without any
imputation was in the amount of EUR 93,297 contaith the amount of EUR
7,222 as a mean value of profit before tax in thgecof 29,420 entities with at
least one imputed value. The analysis proved thptitation of missing data was
performed for dataset generating lower value ofipbefore tax and therefore
its impact on the overall results is not seriousyéver, its covering was neces-
sary due to following aspects. Firstly, to rendeealistic form of whole groups
and all its members which meet the criteria forsailation and consequently
to provide better application of allocation formu&econdly, omitting a dataset
with imputed data could significantly affect thesuéis (approximately about
EUR 212 mil. as a profit before tax and its posgsthalxation in the country based
on the allocation formula).

Table 4
Missing Data Proportion

No. of entities
2014
Imputed Data set %

Group 1
Operating turnover 0 0
No. Employees 22 391 52 698 42.49
Payroll 22 356 42.42

Group 2
Operating turnover 30 4.12
No. Employees 354 728 48.63
Payroll 322 44.23

Source Amadeus database; own calculations.

The missing data were imputed by three methodisdisated in methodolog-
ical part (regression model, imputation and Mon&l&@method) and the sensi-
tivity analysis was performed in order to reseatehmethod which is the most
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suitable for imputation (for details see methodaabpart). The performance of
all three methods and sensitivity analysis is stateappendix of the paper. The

results of the sensitivity analysis show that puggression is the best method

for missing data imputation in case of Slovak Rejulihe following Table 5
presents the results in case of CCCTB implememtasowell as the comparison
of the results with current situation.

Table 5
CCCTB Implementation and Comparison with Current Situation
Current situation CCCTB - GROUP 1 Current situation CCCTB - GROUP 2
Profit before Regression Profit before Regression
Country tax 2014 Real data imputation | Country tax 2014 Real data imputation
in mil. EUR in mil. EUR
GROUP 1 - SK Profit before tax 2014 GROUP 2 —Sub. Profit before tax 2014
subsidiaries of EU in mil. EUR outside of SK (parent in mil. EUR
parent company company in SK)
AT 170.06 128.82 106.18| AT 0 0.0062 0.12
BE 16.11 17.92 17.28 BE 0 0 0
BG 1.38 0.10 1.8 BG 0.25 0 0.11
CcY 374.54 56.50 51.14| CY 0 0 0
Cz 134.65 110.34 104.19 Cz 41.74 33.33 34.62
DE 955.03 1464.03 1311.54 DE 0 0.019 0.16
DK 20.74 94.77 78.72| DK 0 0 0
EE 0 7.57 7.53 EE 0.54 0.63 0.62
ES 35.63 16.16 16.42 ES 0.56 0.72 0.65
FI 9.67 16.20 14.89| FI 0 0 0
FR 294.02 300.68 258.87 FR 0 0 0
GB 96.03 598.35 279.52 GB 0 0.13 1.41
GR 0.57 0.62 0.64| GR 0 0 0
HR 1.33 0.41 0.46 HR 0.04 0.047 0.048
HU 31.59 73.55 68.24 HU 0.10 0.17 0.19
IE 30.93 20.2 17.95| IE 0 0 0
IT 72.45 63.31 57.39 IT 1.42 0.73 0.72
LT 0.14 0.32 0.21 LT 0 0 0
LU 22.59 16.59 19.3| LU 0 0 0
LV 1.47 1.69 1.68 LV 0.62 0.25 0.54
MT 0 0.028 0.02 MT 0 0 0
NL 31.98 114.57 96.69| NL 0.67 0.0098 20.39
PL 31.18 17.46 14.61 PL 1.58 0.89 1.23
PT 0.51 2.15 2.30 PT 0 0 0
RO 1.34 0.64 0.75| RO 2.38 2.39 2.31
SE 29.76 71.09 78.04| SE 0 0 0
SI 0.69 0.48 0.49 SI 0.0015 0 0.0015
SK 1222.34 1017.85 107750 SK 0 0 0
Total 3586.7 4212.26 3683.4Q 49.90 39,34| 63.11
Change +625.56 +96.70 -10.56 +13.21

Source Amadeus database and own calculations.

As can be seen from above stated Table 5, bastibatataset with imputed
data the second implementation step would restdttive allocation of tax bases
in the first group (i.e. SK subsidiaries) in thecamt of EUR 3,683.40 mil. and
in the second group (i.e. EU subsidiaries outsid8lK) in the amount of EUR
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63.11 mil. In comparison with current situationmieans an increase of the allo-
cated tax bases in the first group by EUR 96.7 amtl in the second group the
increase of allocated tax bases by EUR 13.21 rhié dverall corporate tax ba-
ses allocated in the Slovak Republic would incresfger the full CCCTB im-
plementation by 3.02%. However, based on the datédtereal data, the second
implementation step would result into the allocatas tax bases in the amount
of EUR 4,212.26 mil. (first group) and EUR 39.34l.ngsecond group) which
means an increase of overall corporate tax bakessdd in the Slovak Republic
by EUR 615 mil. after the full CCCTB implementatiofs is obvious, the re-
sults of both dataset differ. It is caused by thet that dataset with imputed data
includes more complex data about groups resultiith tetter application of
allocation formula (i.e. it is possible to say thaproximately EUR 500 mil. was
allocated outside the Slovak Republic).

The results of our research differ from the ressalitained by (Devereux and
Loretz, 2008), who predicted the increase of atleddaax bases in Slovak Re-
public by 31.9%. The difference is caused mainlyh®y/fact, that the dataset for
Slovak Republic used by authors consisted of 18@idiaries and 3 parents on
the contrary to dataset consisting of 52,698 Sksiglidries and 728 EU subsidi-
aries outside of SK (of SK parent companies) uselthis paper. Moreover, the
authors did not apply any method for missing datputation; the research is
purely based only on the data available in the Aenaddatabase. Similar reason
can also be mentioned in case of the researchrpextbby Cline et al. (2010).
The authors indicated the decrease of allocatetidags after the full implemen-
tation of CCCTB by 4.2% in the Slovak Republic whem the dataset of 57
legible groups of companies.

However, as we already mentioned before, perfagrointhe imputation was
necessary due to two important aspects. Firstlyetaler a realistic form of
whole groups and all its members which meet theriai for consolidation and
consequently to provide better application of alaan formula. Secondly, as
our results show, omitting a dataset with imputathatan significantly affect the
results (approximately about EUR 212 mil as a ptwéfore tax and its possible
taxation in the country based on the allocatiomidea in our case). Domonkos
et al. (2013) predicted the decrease in the corpdex revenue in Slovak Re-
public by 14.6% in 2010. Similarly, it is mainly €lto the fact that the research
was done on the sample of 11 companies only, va@taset comprised in this
paper covers 53 426 legible companies. Moreover,rédsearch performed by
Domonkos et al. (2013) is based on significantffedént data — years 2009 and
2010 - i.e. the years of the financial crises, Whiesulted into the significant
changes in groups of MNEs.
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Conclusion

Currently, CCCTB represents the tool for the fightinst the aggressive tax
planning as a result of the existent loopholes betwthe national corporate tax
systems. Due to this fact, on 17th July 2015, paraof the Action plan for fair
and efficient taxation, the Commission has relaedcthe CCCTB project,
which should take place in two implementation st&@stly, only common rules
for corporate tax base construction should be implged, together with the
possibility of the cross-border loss offsetting.lyYOthen, in the second step the
full CCCTB system should be implemented.

The aim of the paper was to simulate the impddtgrduction of cross-border
loss offsetting (i.e. first implementation stepfiahe impacts of the full CCCTB
implementation on the tax bases allocated in Sldwegublic. The empirical
analysis is based on dataset of companies fudfittimo-layer cumulative condi-
tion for entering into group taxation scheme andseotidation divided into two
groups. First group consisting of 52,689 entitiemprised Slovak subsidiaries
of the EU parent companies (i.e. tax residentbénSlovak Republic), while the
second consisting of 728 entities comprised EU ididrges with parent compa-
nies in the Slovak Republic. Based on the resulth® research we conclude
that the introduction of the first implementatidesin Slovak Republic would
result into the decrease of total corporate tar tgs0.27%. And further, in case
of the full obligatory CCCTB implementation, SlovRlepublic would gain addi-
tional tax bases in the first group in the totabamt of EUR 96.7 mil. and in the
second group in the total amount of EUR 13.21 niie-that the overall corpo-
rate tax bases allocated in the Slovak Republicldvincrease after the second
implementation step by 3.02%.

The results show that the impact of CCTB or CCQGBthe budget of the
Slovak Republic would probably have only limitedancial effect. However, as
indicated in the preliminary position of the Slovekpublic and in the context
of the latest development in the form of Brexit, &ommend to expand the
research further and to simulate the impact of Bi@xthe results. Moreover, in
this light, we strongly recommend to the policy mekin the Slovak Republic
to simulate also effects of implementation of thistem on macro indicators
as GDP, employment, interests rates and othersder do gain the complete
picture of the CCCTB impacts on the whole econoffye Slovak Republic.
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Appendix
Table 1
Sensitivity Analysis — Standard Deviation from Reaty

Country .._.c30<.2 ._.cﬁ:o<mﬂ Turnover .mB_u_<o.mmm m3c_<o.mmm Emplyoees Oom.ﬁm of mBU_o<mmm Costs of mB_o_o<mmm Costs of Employees

imputation | regresion mcmc imputation regresion mcmc imputation regresion mcmc

AT 1,89E+18 1E+16 1E+16 2,08E+05 1,34E+04 1,34E+0Q4 6,79E+18 1,13E+15 1,13E+15
BE 1,3E+17 3,61E+16 3,61E+16 3,57E+05| 1,13E+0Q5 B+03 1,29E+15 2,35E+14 2,35E+14
BG 5,65E+13 2,53E+13 2,53E+13 2,56E+04 1,74E+03 4B403 1,44E+12 1,45E+11 1,45E+11
CY 5,73E+16 5,53E+16 5,53E+1§ 7,38E+03 3,06E+03 6B403 - - -

(o4 2,84E+15 1,64E+15 1,64E+15 5,06E+04 1,13E+04 3B+04 8,6E+12 1,94E+12 1,94E+12
DE 2,78E+18 6,87E+17 6,87E+17 1,93E+07] 1,20E+06 OB+R6 2,03E+18 3,49E+16 3,49E+16
DK 7,19E+18 1,13E+17 1,13E+17| 2,92E+08 6,53E+(Q7 3617 3,32E+16 4,02E+15 4,02E+15
EE 2,06E+14 1,16E+14 1,18E+14 1,05E+04 3,85E+(03 5E383 5,57E+12 1,01E+12 1,01E+12
GR 3,24E+15 2,71E+15| 2,71E+15 6,45E+04 3,63E+04 3BE364 - - -

ES 4,45E+17 2,29E+17| 2,29E+17 7,41E+06 1,44E+06 4EKk@6 6,31E+15 1,01E+15 1,01E+15
FI 5,52E+16 2,69E+16 2,69E+1§ 7,13E+05| 1,61E+05 2B+65 3,48E+14 1,01E+14 1,01E+14
FR 1,06E+17 6,9E+16 6,9E+16 6,18E+08| 1,36E+Q6 H086E 5,75E+17 2,32E+15 2,32E+15
HR 3,97E+14 2,67E+14 2,67E+14 3,05E+04 1,16E+04 6B+04 5,1E+12 1,52E+12 1,52E+12
HU 2,37E+16 1,19E+16 1,19E+14 7,33E+05] 3,31E+0Q5 1BtB5 2,32E+14 7,86E+13 7,86E+13
IE 2,81E+19 4,64E+16 4,67E+16 2,86E+06| 3,51E+04 2BtD4 1,34E+16 9,32E+13 9,32E+13
IT 5,71E+16 1,8E+16 1,8E+16 1,58E+06 6,00E+04 610QE 2,4E+15 7,01E+13 7,01E+13
LT 1,72E+15 5,43E+14 5,43E+14| 1,61E+05 3,56E+(04 6BiD4 - - -

LU 2,58E+17 1,37E+17 1,37E+17| 4,79E+05 1,94E+Q4 2H194 2,93E+14 1,44E+14 1,41E+14
LV 5,25E+13 3,73E+13 3,73E+13 2,72E+03 4,49E+02 9E#2 7,1E+15 1,2E+11 1,12E+11
MT 2,35E+15 4,62E+14 4,62E+14 - - - - - -

NL 1,54E+20 5,82E+18 5,83E+18 7,73E+06 1,21E+06 1H+D6 1,18E+18 6,42E+14 6,07E+14
PL 1,1E+16 5,75E+15 5,75E+15 4,25E+07 1,55E+05 B+56 5,73E+13 1,17E+13 1,32E+13
PT 8,23E+16 3,32E+16 3,33E+14 7,51E+05 5,74E+05 4E5:05 8,28E+14 2,17E+14 2,17E+14
RO 1,16E+14 5,83E+13 5,83E+13 1,83E+04 2,80E+03 OEx83 4,54E+12 4,16E+11 4,16E+11
SE 4,64E+16 2,6E+16 2,6E+16 5,14E+05 1,86E+05 166E 2,35E+15 5,58E+14 5,58E+14
S 1,58E+14 1,17E+14 1,17E+14 4,28E+03 2,39E+03 9EAB3 2,22E+12 1,23E+12 1,23E+12
SK 1,34E+14 6,59E+13 6,59E+13 3,54E+04 6,03E+03 3Et03 7,34E+12 1,35E+12 1,35E+12
UK 8,16E+18 6,47E+17 6,47E+17 2,96E+08 3,81E+(06 1B{®6 5,84E+17 7,11E+15 7,1E+15

Source: Amadeus database; own calculations.
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