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Abstract  
The European Commission re-launches the CCCTB in Europe in its efforts to fight tax 
evasion and tax fraud via a two-step procedure. First, only a common corporate tax base 
(CCTB) would be implemented with the possibility of cross-border loss offsetting. A 
common consolidated corporate tax base (CCCTB) should be introduced only in the second 
step. The objective of this paper is to research the impact of both implementation steps on 
the amount of the tax bases allocated in all the EU Member States. We develop a 
behavioural model capturing the changes in the behaviour of the entities that can enter the 
C(C)CTB system voluntarily. The research revealed that in the group of large entities above 
the set threshold of EUR 750 mil. of consolidated turnover, which would be needed to 
enter the C(C)CTB system obligatorily, the implementation of CCTB would result in a 
decrease in the total tax base in the EU of 2.2% in comparison with the current situation; 
for CCCTB, the decrease would be 4.7%. In the dataset of SMEs under the assumption that 
all entities with existent cross-border losses would enter the CCTB system, the research 
revealed that it would result in a decrease in the total tax bases in the EU of 6.7% in 
comparison with the current situation. The impact of the CCCTB implementation in this 
dataset was quantified as the decrease in the total tax base in the EU of 46.0-58.6%. In the 
dataset of large entities not meeting the set threshold of EUR 750 mil. of consolidated 
turnover, the research revealed that assuming all entities with existing cross-border losses 
in this group would enter the CCTB system would result in a decrease in the total tax bases 
in the EU of 9.6% relative to the current situation. The impact of the CCCTB 
implementation in this dataset was quantified as a decrease in the total tax base in the EU 
of 16.43-26.79%. 

 

Keywords: CCTB, CCCTB, behavioural model, European Union, corporate taxation 
 
JEL classification codes: H25, H32 
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1. Introduction 
The current situation in corporate taxation in the European Union, where companies are 

encountering 28 different corporate taxation systems, has two very important impacts. 

First, the loopholes between the national corporate taxation systems are often used by 

multinational groups (hereinafter MNEs) for aggressive tax planning, leading to base 

erosion and profit shifting in the European Union. Second, the loopholes are increasing the 

compliance costs of taxation for both the tax administration and the companies. The 

complexity of the current taxation systems hinders the expansion of small and medium-

sized enterprises (hereinafter SMEs) in the foreign markets, as noted by Chen, Lee and 

Mintz (2002), Solilová and Nerudová (2016) or David and Nerudová (2008). Considering 

that SMEs represent over 99% of all companies and are creating two-thirds of the total 

employment, according to Eurostat (2016), the European Commission has always strived 

to structurally harmonise corporate taxation; thus far, this has not been very successful. 

The first efforts in modern EU history to create common rules for the tax base construction 

can be found in 2001, when the debate regarding the Internal Market without obstacles 

was initiated. Consequently, the European Commission established a working group on a 

common consolidated corporate tax base (hereinafter CCCTB), which, after more than 7 

years of work, completed the draft of the directive; this was published by the European 

Commission (2011) on 16th March 2011. The CCCTB proposal was considered unique 

because it was composed of the basic framework of CCCTB functioning in the European 

Union. However, the CCTB led to major discussions, particularly regarding the 

consolidation regime and the rules for the allocation of the group tax bases due to its 

budgetary impacts on individual EU Member States. Consequently, nine Member States 

were against the proposal.  

However, base erosion and profit shifting, which the majority of Member States are 

currently confronting, led the European Commission to reconsider the proposal and to 

relaunch the project. The European Commission (2015) has published the Action plan for 

fair and efficient corporate tax systems in the European Union, in which the CCCTB is 

understood as a tool to fight tax evasion and tax fraud. The design of the re-launching 

process is influenced by the previous experiences with the draft proposal. Being aware that 

the most discussed and explosive issue represents the consolidation regime and the 

mechanism for tax base sharing, the Commission suggests implementing the system in two 

steps. The first step is to only implement the common rules for the corporate tax base 

(hereinafter CCTB) construction; the second step is to implement the full CCCTB. 

Remembering that the most attractive part of the project that is represented by the 
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consolidation scheme is missing in the first step, the Commission is suggesting a 

temporary solution in the introduction of the possibility of cross-border loss offsetting.  

Following the previously noted action plan, the European Commission (2016a) and 

European Commission (2016b) published two directive proposals, the Proposal on Council 

Directive on a Common Corporate Tax Base (hereinafter CCTB directive) and the Proposal 

on Council Directive on a Common Consolidated Corporate Tax Base (hereinafter CCCTB 

directive), in October 2016. Both of the above-mentioned directives are mandatory for all 

multinational groups with consolidated revenue of EUR 750 million. The CCTB directive 

proposal contains common rules to calculate and determine the tax base in each EU 

Member State, thus limiting planning opportunities for multinational groups. The main 

elements of the common set of rules represent a super deduction for R&D expenses, an 

allowance for growth and investment, temporary cross-border loss relief with recapture, 

interest limitation rules based on EBITDA and rules for hybrid mismatches. Under the 

CCCTB directive, the profits of multinational groups in the EU will be consolidated for 

corporate tax purposes. Consequently, the profits of multinational groups will be allocated 

to the EU Member States in which the group is active, by means of a formulary 

apportionment, replacing the current transfer pricing rules. 

The subsidiarity deadline for national parliaments to submit comments on the proposals 

was 3 January 2017; the parliaments of 19 countries scrutinised these comments. Seven 

reasoned opinions were issued by the Parliaments of Denmark, Ireland, Luxembourg, 

Malta, Sweden, and the Netherlands (submitting two opinions, one from each chamber). In 

the European Parliament, the proposal has been assigned to the Economic & Monetary 

Affairs Committee, with an opinion expected from the Legal Affairs Committee. The 

Internal Market and Consumer Protection Committee decided not to provide an opinion. A 

draft report is expected in May, with a vote in committee in November. The vote in plenary 

is planned for January 2018, followed by the vote of the Council. If approved, the CCTB 

would enter into force on January 1, 2019, and the CCCTB directive would enter into force 

on January 1, 2021. 

The objective of this paper is to research the impacts of the introduction of the cross-

border loss offsetting within the first implementation step and the impacts of the 

consolidation regime and the mechanism for the sharing of the tax base on the corporate 

tax bases allocated in the individual EU Member States. 
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2. Theoretical Background 
The existing literature on CCCTB can be categorised on four main streams. The first stream 

of the research on CCCTB is concentrated on the concept of CCCTB in general and studies 

the impact of its implementation in the national tax systems. The authors highlight the 

necessity of the different national corporate tax rates in the CCCTB system; these include 

Bettendorf et al (2009) or Riedel and Runkel (2006), who recommend the implementation 

of a uniform tax rate.  In contrast, Mintz (2008) suggests different national tax rates to 

avoid disruption of the fiscal sovereignty. 

The second stream of research on the CCCTB focuses mainly on the allocation formula 

factors with respect to the prediction of corporate income. Mintz (2008) views employees’ 

costs as the most easily measured allocation-formula factor. Eberhartinger and 

Petutschning (2014) add to this research. According to the researcher’s study, based on the 

number of employees, the payroll formula factor can be used to analyse the impacts of 

various levels of employees’ costs on the allocation of consolidated corporate tax profit. 

Another author within this stream of research concentrated on the explanatory power of 

the allocation formula factors with respect to corporate tax profit. Roggeman et al (2012) 

concluded that the allocation formula suggested by the European Commission explains the 

corporate tax profit by 28%. Similar results were achieved by Krchnivá and Nerudová 

(2015). According to the authors, the proposed CCCTB allocation formula factors can 

explain nearly 35% of the variability in profitability of the Czech Companies. In contrast to 

Hines (2008), who concluded that allocation formula factors in the U.S. (i.e., sales, assets 

and payroll) are able to explain nearly 50% of the variability in profitability. The study by 

Cobham and Loretz (2014) incorporates a slightly distinct perspective than previous 

studies on CCCTB allocation formula factors. According to these researchers, the allocation 

of corporate tax profits based on tangible assets and the number of employees is beneficial 

for low-income countries, while sales and payroll represent the more beneficial factors for 

high-income countries.   

The third stream of research on the CCCTB includes studies on the impacts of the 

introduction of the CCCTB on the tax revenues of the EU Member States. The first study in 

this field was performed by Fuest et al (2007). The authors researched the proportion that 

German parents and their subsidiaries contribute to the creation of the European (EU15) 

tax base in the 2006-2001 period. Although only German companies were researched, the 

researchers expect that the dataset has sufficient explanatory power because German 

foreign direct investments represent 14% of European direct investment. The results 

showed that the possibility of loss-offsetting within the group would lead to a 20% decrease 

in the overall European corporate tax base (in EU 15).  Devereux and Loretz (2008) 
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concentrated on the impact on tax revenues. The researchers indicated that the overall tax 

revenues in the European Union could decrease by 1% after CCCTB implementation. Some 

of the member states such as Hungary, Czech Republic or Slovak Republic may garner 

additional tax revenues as a result of the tax sharing mechanism in the allocation formula. 

However, the largest decrease in the tax bases would be encountered in Germany. In 

contrast to Fuest et al (2007), the research was based on European companies with more 

than a 50% ownership share in another company during the 2000-2004 period.  

Within this stream of the research, there are studies in which the authors employed 

simulation models to simulate the impact on the tax revenues. Van der Horst et al (2007) 

applied the CORTAX model, which represents the general equilibrium model capturing the 

behaviour of companies, households and governments in a fully functioning market. 

Covering EU17, the authors conclude that countries with broad corporate tax bases may 

benefit from the system, while countries with narrow corporate tax bases may lose. The 

authors also highlighted that only obligatory CCCTB implementation would enable full 

benefits to all the interested parties. Bettendorf et al (2009) simulated the impact with the 

application of Computable General Equilibrium Model. Based on the results, the 

researchers concluded that tax harmonisation in connection with the consolidation of the 

tax bases would not lead to significant economic growth. According to the authors, the 

higher tax revenues could be achieve by implementing CCCTB accompanied by 

harmonising the corporate tax rate. In contrast, Brochner et al (2007) focused on the 

impact of the harmonisation of the tax base without the harmonisation of the tax rate on 

the amount of GDP, welfare and the tax revenues. The researchers concluded that the 

harmonisation may increase the GDP and the welfare. However, the researchers indicated 

a slightly negative impact on the tax revenues. The model did not reflect the possibility of 

consolidation and allocation formula, which can be considered a limitation of the study. 

Furthermore, within the same stream of research, there are studies that nearly cover the 

whole EU economy. Oestreicher and Koch (2007) researcher the impact on EU 25. The 

researchers indicated a decrease in the overall corporate tax revenues by 4.45% with 

obligatory CCCTB implementation in the EU and a decrease of 4.57% for voluntary 

implementation. However, the most complex research is the study by Cline et al (2010). 

The authors concluded that, for the obligatory implementation of CCCTB, the overall 

corporate tax revenues may increase by 0.2%. However, for individual Member States, the 

implementation could result in a decrease of 8.4% for Denmark or an increase of 6% for 

France. Furthermore, according to the authors, voluntary implementation of CCCTB would 

lead to a decrease in overall corporate tax revenues of 0.6% and a concurrent decrease in 

the average corporate tax base of 2.2%. 
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The last (fourth) stream in the research on the impacts of CCCTB represents studies that 

do not target the impact on the EU but target the impact on the individual states. The 

implications of CCCTB implementation on tax revenues in Romania were researched by 

Pirvu et al (2011). The authors simulated the impacts on a sample of the nine largest 

companies in Romania. The researchers concluded that the CCCTB implementation in 

Romania would result in a decrease in the corporate tax base of 0.035%. A similar 

methodology was used by Domonkos et al (2013) to research the impact of CCCTB 

implementation on the Slovak Republic. Based on the sample of the 11 largest companies in 

the Slovak Republic, the authors concluded that the implementation of CCCTB would lead 

to a 31.9% decrease in tax revenues for the Slovak Republic in 2009 and to a decrease of 

14.6% in 2010. Detailed research of the possible implementation scenarios and their 

impact on the tax revenues of the Czech Republic was conducted by Nerudová and Solilová 

(2015a), Nerudová and Solilová (2015b) and Solilová and Nerudová (2016). The research 

was based on the large datasets obtained from the Amadeus and Bankscope databases. The 

results show that, for obligatory implementation, the Czech Republic would additionally 

gain 3.39% in corporate tax revenue in comparison with the situation. However, with 

cross-border loss offsetting, the Czech Republic would lose 0.78% of its current corporate 

tax revenues. 

As can be observed from the review of the existent research, the simulation based on the 

two new proposals, i.e., a CCTB system with the possibility of cross-border loss-offsetting 

as well as a C(C)CTB system with the threshold of EUR 750 mil. of consolidated turnover 

for the obligatory entrance into the system was not applied in the research of the impacts 

on budget revenues of EU Member States thus far. Moreover, the impact of Brexit also has 

not been researched thus far. Therefore, we are conducting research on the impacts of EU 

Member States further by using the dataset of all eligible entities meeting the set threshold 

of EUR 750 mil EUR of consolidated turnover accessible from Amadeus database and by 

researching the variant of the common rules for tax base construction (CCTB) with the 

element of possible cross-border loss offsetting. 
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3. Methodology 
To achieve the research objective, it was necessary to obtain suitable data first, which 

would allow the analysis of the impact of the application of the allocation formula under 

the CCCTB system and the impact of the possible application of cross-border loss-

offsetting under the CCTB system. Thus, to preserve the size of the data sample, we have 

analysed the data from the perspective of the missing data. Research on three possible 

methods for missing data imputation was conducted (regression, imputation and Monte 

Carlo Method) to identify the most suitable method for the imputation that minimises the 

distortion of the data by analysing the standard deviations from the real data for all three 

selected methods. In the following step, we have calculated the size of the tax base in each 

Member State when the CCTB system with cross-border loss-offsetting would be applied. 

Subsequently, we calculated the size of the tax base in each Member State when the CCCTB 

system with an allocation formula and a consolidation element would be implemented. 

Ultimately, we performed a comparative analysis of the group tax basis allocation in 

individual Member States. Based on the comparative analysis’ performance in the current 

situation, we were able to identify possible increases or decreases in the allocated 

corporate tax bases and in the liabilities in all the EU Member States. 

 

3.1 Data 
The empirical analysis is based on the company information available in the Amadeus 

database (update no. 2552 from December 2015), which is provided by Bureau van Dijk; 

this consists of comprehensive information on approximately 21 million private and public 

entities from 43 European countries. This database was also used by Devereux and Loretz 

(2008), Fuest, Hemmelgarn and Ramb (2007) and Clien, Neubig, Phillips, Sangera and 

Walsh (2010). However, we will expand the data set by employing the data from the 

Bankscope database (which is also provided by Bureau van Dijk, update 312.1 for NACE K 

(financial sector) as one from the special industries for whom the adjusted allocation 

formula should be applied. 

To research the impacts on the budget revenues of EU Member States, we applied the 

model, which was developed within the Deliverable 5.3. This model was used for the 

research of impacts in all EU Member States. Regarding the proposal of the C(C)CTB 

directive, which sets a two-layer cumulative condition for companies to be eligible for the 

group taxation scheme and consolidation, at least 50.01% of ownership rights and more 

than 75% of voting rights condition the subjection to the consolidation and group taxation 

scheme; all the companies in the above-mentioned databases were subjected to this test. 
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Moreover, regarding the directive proposal, all the entities having consolidated turnover 

higher than EUR 750 mil. must enter the system. Therefore, this filter was also used during 

the creation of the dataset of companies, as the proposal also leaves space for voluntary 

entrance into the system. We have developed a semi-dynamic model and considered 

entities that would not meet the threshold of EUR 750 mil. but that would have incentives 

(for details on incentives, see subchapter 3.3) to enter the system, i.e., SMEs (entities 

recording operating revenues higher than EUR 1 mil., total assets higher than EUR 2 mil. 

and having more than 15 employees) and large entities (entities not achieving the threshold 

of EUR 750 mil. of consolidated turnover, however recording operating revenue higher 

than EUR 10 mil., total assets higher than EUR 20 mil. and having more than 150 

employees).  

Following, the dataset of companies obtained in each Member State (fulfilling the two-

layer cumulative condition for entering the group taxation scheme and consolidation) were 

divided into two groups. The first group consisted of entities’ subsidiaries of the respective 

individual member state having EU parent companies, while the second group consisted of 

EU subsidiaries with parent companies in the respective individual member. For details, 

see Table 1 and 2 below.  As is evident, the largest portion of eligible entities is from 

industry NACE K, where the adjusted allocation formula was used in industry NACE C – 

Manufacturing. In sum, the dataset of eligible entities with the threshold of EUR 750 mil. 

includes 89 169 subsidiaries and 953 parent companies across the EU. Moreover, the 

dataset also covers eligible entities without the threshold of EUR 750 mil. EUR, namely, 

SMEs (384 316 entities) and large entities (26 095 entities).
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 Tab. 1 – Distribution of eligible subsidiaries across the NACE sectors – entities above the threshold of EUR 750 mil. 

Countr
y1/NA
CE2	

A	 B	 C	 D	 E	 F	 G	 H	 I	 J	 K	 L	 M	 N	 O	 P	 Q	 R	 S	 T	 U	 Total	

MT	 0	 3	 22	 1	 0	 2	 1	 9	 0	 9	 22	 0	 5	 3	 0	 0	 0	 0	 0	 0	 0	 77	
CY	 0	 10	 4	 2	 0	 9	 2	 2	 0	 5	 64	 0	 4	 7	 0	 0	 1	 0	 0	 0	 0	 110	
BG	 0	 7	 58	 18	 4	 12	 4	 6	 0	 11	 22	 0	 8	 5	 0	 0	 0	 0	 9	 0	 0	 164	
EE	 1	 0	 66	 10	 0	 3	 23	 6	 0	 14	 23	 2	 21	 10	 10	 0	 1	 0	 0	 0	 0	 190	
LT	 0	 2	 56	 4	 2	 4	 21	 8	 1	 20	 30	 1	 38	 4	 3	 0	 2	 0	 0	 0	 0	 196	
LV	 2	 1	 67	 2	 2	 5	 37	 7	 0	 18	 27	 1	 18	 6	 4	 0	 1	 0	 0	 0	 0	 198	
HR	 0	 5	 82	 4	 0	 38	 8	 3	 0	 10	 76	 4	 30	 10	 18	 0	 2	 0	 0	 0	 0	 290	
EL	 0	 12	 111	 7	 0	 35	 28	 5	 1	 28	 96	 3	 30	 24	 0	 0	 1	 0	 2	 0	 0	 383	
SI	 0	 12	 67	 1	 1	 11	 6	 6	 0	 5	 35	 1	 33	 1	 220	 0	 0	 0	 3	 0	 0	 402	
SK	 1	 17	 165	 21	 19	 51	 41	 13	 2	 25	 110	 5	 78	 15	 3	 0	 0	 0	 6	 0	 0	 572	
LU	 0	 9	 126	 14	 6	 27	 19	 2	 5	 42	 212	 9	 59	 32	 4	 0	 3	 1	 5	 0	 0	 575	
HU	 3	 34	 138	 42	 8	 37	 44	 12	 3	 30	 172	 15	 53	 9	 11	 0	 0	 0	 1	 0	 0	 612	
RO	 0	 23	 249	 56	 11	 75	 38	 8	 3	 45	 181	 1	 98	 14	 4	 0	 0	 0	 3	 0	 0	 809	
FI	 15	 11	 273	 19	 4	 30	 99	 31	 1	 31	 129	 1	 87	 30	 72	 0	 5	 0	 1	 0	 0	 839	
DK	 3	 8	 287	 20	 1	 9	 71	 30	 4	 31	 197	 11	 97	 23	 60	 1	 47	 2	 1	 0	 0	 903	
PT	 0	 54	 247	 62	 13	 119	 33	 20	 11	 18	 541	 14	 89	 33	 2	 0	 0	 1	 3	 0	 0	 1	260	
CZ	 3	 15	 323	 38	 27	 102	 69	 27	 7	 49	 377	 10	 192	 20	 27	 0	 2	 0	 16	 0	 0	 1	304	
IE	 0	 13	 203	 46	 2	 45	 100	 25	 10	 53	 436	 8	 121	 307	 3	 0	 0	 3	 1	 0	 0	 1	376	
PL	 9	 57	 523	 132	 60	 200	 383	 24	 9	 81	 538	 21	 253	 41	 42	 0	 5	 0	 14	 0	 0	 2	392	
BE	 5	 45	 531	 77	 42	 283	 149	 41	 12	 197	 456	 20	 251	 122	 148	 0	 93	 1	 9	 0	 0	 2	482	
AT	 0	 79	 467	 11	 0	 266	 144	 56	 9	 58	 1025	 17	 273	 41	 56	 0	 0	 2	 14	 0	 0	 2	518	
SE	 5	 13	 679	 65	 8	 254	 224	 76	 2	 104	 531	 59	 274	 71	 434	 132	 157	 0	 34	 0	 0	 3	122	
NL	 8	 360	 700	 122	 19	 265	 172	 44	 29	 162	 948	 11	 446	 153	 34	 0	 2	 4	 5	 0	 0	 3	484	
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Countr
y/NAC

E	
A	 B	 C	 D	 E	 F	 G	 H	 I	 J	 K	 L	 M	 N	 O	 P	 Q	 R	 S	 T	 U	 Total	

ES	 6	 87	 784	 321	 65	 679	 202	 85	 34	 155	 1363	 33	 420	 129	 22	 0	 8	 2	 16	 0	 0	 4	411	
IT	 6	 83	 731	 230	 32	 193	 97	 69	 5	 115	 4	123	 83	 765	 110	 2	 0	 41	 7	 7	 0	 0	 6	699	
DE	 11	 117	 2695	 695	 81	 640	 941	 322	 46	 346	 3	668	 232	 3063	 277	 328	 0	 136	 12	 74	 0	 0	 13	684	
FR	 18	 324	 2	094	 531	 580	 1	873	 878	 303	 92	 603	 3	797	 667	 933	 314	 37	 0	 585	 0	 134	 0	 0	 13	763	
UK	 42	 674	 4	400	 818	 476	 3	240	 2	648	 705	 520	 1	877	 5	644	 727	 2	713	 1	562	 45	 0	 25	 183	 55	 0	 0	 26	354	
Total	 138	 2	075	 16	148	 3	369	 1	463	 8	507	 6	482	 1	945	 806	 4	142	 24	843	 1	956	 10	452	 3	373	 1	589	 133	 1	117	 218	 413	 0	 0	 89	169	

 
1) CZ- Czech Republic, AT – Austria, BE – Belgium, CY – Cyprus, EE – Estonia, FI – Finland, FR – France, DE – Germany, EL – Greece, HR – Croatia, BG – Bulgari, DK – 
Denmark, IE – Ireland, IT – Italy, LV – Latvia, LT – Lithuania, LU – Luxembourg, MT – Malta, NL – Netherlands, PT – Portugal, PL – Poland, RO – Romania, SK – Slovak 
Republic, SI – Slovenia, HU – Hungary, ES – Spain, SE – Sweden, UK – Great Britain. 
2) A - Agriculture, forestry and fishing, B - Mining and quarrying, C – Manufacturing, D - Electricity, gas, steam and air conditioning supply, E - Water supply; sewerage; 
waste management and remediation activities, F – Construction, G - Wholesale and retail trade; repair of motor vehicles and motorcycles, H - Transporting and storage, I - 
Accommodation and food service activities, J - Information and communication, K - Financial and insurance activities, L - Real estate activities, M - Professional, scientific 
and technical activities, N - Administrative and support service activities, O - Public administration and defence; compulsory social security, P – Education, Q - Human 
health and social work activities, R - Arts, entertainment and recreation, S - Other services activities, T - Activities of households as employers; undifferentiated goods - and 
services - producing activities of households for own use, U - Activities of extraterritorial organisations and bodies. 
Source: Amadeus and Bankscope databases.        
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Tab. 2 – Distribution of eligible parent companies across the NACE sectors – entities above the threshold of EUR 750 mil. 

Country1/
NACE2	 A	 B	 C	 D	 E	 F	 G	 H	 I	 J	 K	 L	 M	 N	 O	 P	 Q	 R	 S	 T	 U	 Total	

HR	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	
LV	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	
EE	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	
LT	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 1	 0	 0	 0	 0	 0	 0	 0	 0	 1	
MT	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 1	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 1	
BG	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 1	 0	 0	 1	
SK	 0	 0	 0	 0	 0	 0	 1	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 1	
HU	 0	 1	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 1	 0	 0	 0	 0	 0	 0	 2	
RO	 0	 0	 1	 1	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 2	
SI	 0	 1	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 1	 0	 0	 0	 0	 0	 0	 2	
CY	 0	 0	 0	 0	 0	 0	 1	 0	 0	 0	 2	 0	 1	 0	 0	 0	 0	 0	 0	 0	 0	 4	
CZ	 0	 0	 0	 0	 0	 0	 1	 0	 0	 0	 1	 0	 1	 0	 2	 0	 0	 0	 0	 0	 0	 5	
PL	 0	 1	 1	 1	 0	 0	 3	 0	 0	 0	 0	 0	 0	 0	 1	 0	 0	 0	 0	 0	 0	 7	
EL	 0	 1	 1	 0	 0	 1	 1	 0	 0	 1	 1	 0	 0	 1	 0	 0	 0	 0	 0	 0	 0	 7	
PT	 0	 1	 0	 1	 0	 0	 0	 0	 0	 0	 6	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 8	
AT	 0	 1	 6	 0	 0	 2	 0	 0	 0	 0	 8	 0	 3	 0	 1	 0	 0	 0	 0	 0	 0	 21	
IE	 0	 0	 10	 0	 0	 1	 3	 0	 0	 1	 2	 0	 4	 1	 0	 0	 0	 1	 0	 0	 0	 23	
FI	 1	 0	 13	 1	 0	 1	 4	 1	 0	 0	 1	 0	 0	 0	 3	 0	 0	 0	 0	 0	 0	 25	
DK	 0	 0	 6	 1	 0	 0	 3	 2	 0	 0	 9	 0	 1	 0	 1	 0	 3	 0	 0	 0	 0	 26	
LU	 0	 1	 2	 0	 0	 0	 1	 0	 0	 2	 0	 0	 1	 22	 0	 0	 0	 0	 0	 0	 0	 29	
BE	 0	 1	 9	 1	 0	 1	 3	 0	 0	 2	 8	 0	 4	 0	 3	 0	 0	 0	 1	 0	 0	 33	
NL	 0	 1	 13	 0	 0	 4	 1	 2	 0	 3	 16	 0	 2	 2	 1	 0	 0	 0	 0	 0	 0	 45	
SE	 0	 1	 18	 1	 0	 1	 3	 2	 0	 5	 6	 1	 5	 1	 1	 5	 4	 0	 0	 0	 0	 54	
ES	 0	 2	 10	 5	 0	 6	 2	 1	 1	 2	 18	 1	 4	 3	 2	 0	 0	 0	 0	 0	 0	 57	
IT	 0	 1	 10	 6	 0	 3	 4	 2	 0	 3	 40	 3	 24	 0	 0	 0	 0	 0	 0	 0	 0	 96	

DE	
0	 1	 30	 3	 0	 1	 5	 5	 0	 2	 16	 4	 49	 4	 3	 0	 1	 0	 1	 0	 0	 125	
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Country/
NACE	 A	 B	 C	 D	 E	 F	 G	 H	 I	 J	 K	 L	 M	 N	 O	 P	 Q	 R	 S	 T	 U	 Total	

FR	 1	 4	 30	 1	 2	 4	 19	 3	 1	 14	 33	 3	 11	 3	 1	 0	 3	 0	 2	 0	 0	 135	
UK	 1	 11	 42	 6	 5	 19	 36	 10	 5	 13	 38	 5	 28	 19	 1	 0	 0	 3	 1	 0	 0	 243	
Total	 3	 29	 202	 28	 7	 44	 91	 28	 7	 48	 206	 17	 139	 56	 22	 5	 11	 4	 6	 0	 0	 953	
 
1) CZ- Czech Republic, AT – Austria, BE – Belgium, CY – Cyprus, EE – Estonia, FI – Finland, FR – France, DE – Germany, EL – Greece, HR – Croatia, BG – Bulgari, DK – 
Denmark, IE – Ireland, IT – Italy, LV – Latvia, LT – Lithuania, LU – Luxembourg, MT – Malta, NL – Netherlands, PT – Portugal, PL – Poland, RO – Romania, SK – Slovak 
Republic, SI – Slovenia, HU – Hungary, ES – Spain, SE – Sweden, UK – Great Britain. 
2) A - Agriculture, forestry and fishing, B - Mining and quarrying, C – Manufacturing, D - Electricity, gas, steam and air conditioning supply, E - Water supply; sewerage; 
waste management and remediation activities, F – Construction, G - Wholesale and retail trade; repair of motor vehicles and motorcycles, H - Transporting and storage, I - 
Accommodation and food service activities, J - Information and communication, K - Financial and insurance activities, L - Real estate activities, M - Professional, scientific 
and technical activities, N - Administrative and support service activities, O - Public administration and defence; compulsory social security, P – Education, Q - Human 
health and social work activities, R - Arts, entertainment and recreation, S - Other services activities, T - Activities of households as employers; undifferentiated goods - and 
services - producing activities of households for own use, U - Activities of extraterritorial organisations and bodies. 
Source: Amadeus and Bankscope databases.
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To map the current situation in the corporate tax base allocation in the European Union, 

we have applied four possible models of group taxation regimes (see Table 3), which are 

currently applied within the European Union (i.e., full consolidation, pooling, intra-group 

loss transfer and no group taxation scheme applied in the country), according to the 

country of the parent company’s residency. Moreover, the creation of the group corporate 

tax bases structure in the current situation also allowed research on the impacts of the first 

implementation step. This research includes the impact of the possibility of a cross border 

loss offsetting the corporate tax bases allocated in the respective individual Member States, 

as well as the impacts of the second implementation step; this is the impact of the CCCTB 

on the corporate tax bases and liabilities allocated in respective individual Member States. 

 

 Tab. 3 – Categorization of EU Member States according to the consolidation and group 

taxation regime, at 31st December 2014 

Regime	 Country	
Full	consolidation	 NL	
Pooling	 DK,	DE,	ES,	FR,	IT,	LU,	AT,	PL,	PT	
Intra-group	loss	transfer	 IE,	CY,	MT,	SE*,	FI*,	UK	

Group	taxation	scheme	not	available	
BE,	 BG,	 HR,	 CZ,	 EL,	 HU,	 SK,	 SI,	 EE,	
RO,	LT,	LV	

 
*group contribution. 
Source: IBFD research platform 

 

Furthermore, to apply the allocation formula below (for the second implementation step, 

CCCTB), the information on different financial indicators from the financial statements of 

the companies needed to be obtained, that is, information on sales, payroll, number of 

employees and tangible fixed assets of companies.    

As was already mentioned above, the suggested allocation formula under CCCTB system is 

following: 

CCCTB
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                                          (1) 

where:  

S …………….. represents sales, which are based on the sales of goods and services 
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P……………… represents payroll, which includes the costs of salaries, wages, bonuses and all 

other employee compensation, including related pension and social security 

costs borne by the employer.  

E …………….. represents the number of employees, which are considered part of the group 

that pays the remuneration, unless they are under the control of a different 

group member, in which case they are considered part of that group. 

Employees are included if they are employed for at least three uninterrupted 

months.  

A …………….. represents assets, which include all fixed tangible assets, including buildings, 

airplanes and machinery, owned, rented, or leased by a group member. 

We applied the special allocation formula, which is also offered by the CCCTB proposal, to 

financial institutions and insurance undertakings, that is, in industry sector K, Financial 

and insurance activities, because it covers the largest portion of eligible subsidiaries and 

parent companies in the EU.  

Regarding financial institutions and insurance undertakings, factors from the allocation 

formula were adjusted in accordance with the C(C)CTB directive proposal by the following 

means: (i) the asset factor shall include 10% of the value of financial assets, except for 

participating interests and own shares; (ii) the sales factor of a financial institution shall 

include 10% of its revenues in the form of interest, fees, commissions and revenues from 

securities, excluding value added tax, other taxes and duties; (iii) the sales factor of 

insurance undertakings shall include 10% of all earned premiums, net of reinsurance, 

allocated investment returns transferred from the non-technical account, other technical 

revenues, net of reinsurance, and investment revenues, fees and commissions, excluding 

value added tax, other taxes and duties.  

The second specific sectors, for which CCCTB proposal suggests a special allocation 

formula with adjusted factors, namely, the exploitation and production of oil and gas, we 

applied under the CCCTB proposal sales by state of origin as well as in the whole dataset of 

eligible entities. 

The other specific sectors, for which the CCCTB proposal also suggests a special allocation 

formula with adjusted factors, represent shipping and air transport. However, in this case, 

the special allocation formula was not considered (i.e., normal allocation formula was 

applied) because the nature of data included in the Amadeus database did not allow 

application to this specific allocation approach. 
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3.2 Missing data methodology 
The research revealed that information on certain financial indicators was often missing in 

the Amadeus and Bankscope databases. To eliminate the negative impacts of missing data 

(i.e., not to shrink the dataset of companies fulfilling two-layer cumulative condition for 

entering the taxation scheme and consolidation regime), in accordance with the 

methodology of Nerudová and Solilová (2014), Nerudová and Solilová (2015) or Solilová 

and Nerudová (2016), we applied three methods for missing data imputation, the 

regression model, the imputation model and the Monte Carlo method, to impute the 

missing data with the objective of researching the most suitable method for missing data 

imputation in every Member State (i.e., the method that least distorts the allocation of the 

group tax bases across the EU Member States). It was necessary to perform this test 

separately for each individual Member State because the character of missing data and the 

proportion of missing data in the overall data influence the suitability of each of the 

methods. 

 

3.2.1 Regression 

The regression method can be considered the fundamental method for the estimation of 

missing data.  In this case, we have created a linear regression model, which has been used 

for the estimation of the missing number of employees, sales and payroll. The model can be 
expressed as follows: 

                                        (2) 
 
                                                   (3) 
 
                                         (4) 
 
 

As the independent variables in the model, tangible fixed assets (TFA) were used for the 

estimation of the number of employees (No. Employees_imputed) and sales 

(Operating_revenue), and the number of employees was used for the estimation of payroll 

(Payroll). 

Regarding the company data observed from the Bankscope database for the application of 

special allocation formula, two from the above described formulas were adjusted according 

to the rules suggested in the CCCTB proposal for financial and insurance institutions. 

Tangible fixed assets were replaced by financial assets (hereinafter FA), as follows: 

10_. bb koeficinetTFAkoeficientimputedEmployeesNo *+=

10_ bb koeficinetTFAkoeficientrevenueOperating *+=

10 _. bb koeficinetimputedEmployeesNokoeficientPayroll *+=
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                                        (5) 
 
                                                   (6) 
 

To research the most suitable method for missing data imputation, sensitivity analysis was 

performed via the analysis of standard deviations from the real data. The table below shows 

the results of the sensitivity analysis, when the missing data were imputed through the 

regression model.   

 

Tab. 4 – The standard deviations from real data in case of regression model 
Regression	

	
State	

Sales	 No.	of	employees	 Payroll	

AT	 1,0010E+10	 1,3446E-02	 1,1340E+09	

BE	 3,6060E+10	 1,1334E-01	 2,3510E+08	

BG	 5,3000E+06	 1,7403E-03	 1,4520E+05	

CY	 5,5310E+10	 3,0603E-03	 -	

CZ	 1,6430E+09	 1,1256E-02	 1,9390E+06	

DE	 6,8660E+11	 1,1983E+00	 3,4850E+10	

DK	 1,1340E+11	 6,5349E+01	 4,0190E+09	

EE	 1,1590E+08	 3,8522E-03	 1,0080E+06	

EL	 2,7060E+09	 3,6289E-02	 -	

ES	 2,2850E+11	 1,4364E+00	 1,0090E+09	

FI	 2,6910E+10	 1,6146E-01	 1,0080E+08	

FR	 6,8950E+10	 1,3622E+00	 2,3190E+09	

HR	 2,6710E+08	 1,1563E-02	 1,5210E+06	

HU	 1,1870E+10	 3,3133E-01	 7,8550E+07	

IE	 4,6390E+10	 3,5132E-02	 9,3210E+07	

IT	 1,7960E+10	 5,9990E-02	 7,0130E+07	

LT	 5,4310E+08	 3,5595E-02	 -	

LU	 1,3680E+11	 1,9415E-02	 1,4390E+08	

LV	 3,7330E+07	 4,4926E-04	 1,1950E+05	

MT	 4,6150E+08	 -	 -	

NL	 5,8220E+12	 1,2056E+00	 6,4190E+08	

PL	 5,7530E+09	 1,5473E-01	 1,1690E+07	

PT	 3,3240E+10	 5,7414E-01	 2,1680E+08	

RO	 5,8340E+07	 2,7984E-03	 4,1640E+05	

SE	 2,6030E+10	 1,8578E-01	 5,5800E+08	

SI	 1,1680E+08	 2,3878E-03	 1,2340E+06	

SK	 6,5940E+07	 6,0255E-03	 1,3470E+06	

UK	 6,4700E+11	 3,8099E+00	 7,1050E+09	
 

Source: own calculations 

10_. bb koeficinetFAkoeficientimputedEmployeesNo *+=

10_ bb koeficinetFAkoeficientrevenueOperating *+=
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3.2.2 Imputation 

The second selected method, which was applied for missing data, represents the single 

imputation method. This method enables imputation of the missing data by probable values, 

and therefore does not allow shrinking of the dataset. The missing information on operating 

revenue (Operating_revenue) was added via the information on recorded assets 

(TFA_reported); for companies from the same industry sector, the ratio of average 

operational revenues (AOperR) to average fixed tangible assets (ATFA) was used. The 

relation is expressed by the following equation: 

 
                                      (7) 
 
 
The missing data on the number of employees (No.Employees_imputed) was added through 

the application of the information on recorded fixed tangible assets (TFA_reported) and the 

ratio of average number of employees (ANoE) to average tangible fixed assets (ATFA) for 

companies from the same industry sector. The relation is expressed by the following 

equation: 
                                     (8) 
 
 
The missing data on payroll (Payroll) were added through the application of the recorded 

number of employees (No.Employees_imputed) and the ratio of the average payroll (APayr) 

to the average number of employees (ANoE) for companies from the same industry sector. 

The relation is expressed by the following equation: 

                                                (9) 
 
 
For the company data observed from the Bankscope database for the application of the 

special adjusted formula, two from the formulas described above were adjusted according to 

rules suggested in the CCCTB proposal for financial and insurance institutions. Tangible 

fixed assets were replaced by financial assets (FA), and average fixed tangible assets were 

replaced by average financial assets (hereinafter AFA), as follows: 

            
(10) 

 
           (11) 

 

To research the most suitable method for missing data imputation, sensitivity analysis was 

performed via analysis of standard deviations from the real data. The table below shows 

( ) reportedTFAATFAAOperRrevenueOperating __ ´÷=

( ) reportedTFAATFAANoEimputedEmployeesNo __. ´÷=

( ) reportedFAAFAANoEimputedEmployeesNo __. *÷=

( ) reportedFAAFAAOperRrevenueOperating __ *÷=

( ) imputedEmployeesNoANoEAPayrPayroll _.´÷=
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the results of the sensitivity analysis when the missing data were imputed through 

imputation model.   

 

Tab. 5 – The standard deviations from real data in case of imputation 

State	
Imputation	

Sales	 No.	of	employees	 Payroll	

AT	 1,8890E+12	 2,0834E-01	 6,7900E+12	

BE	 1,2970E+11	 3,5728E-01	 1,2930E+09	

BG	 5,6500E+07	 2,5639E-02	 1,4420E+06	

CY	 5,7340E+10	 7,3758E-03	 -	

CZ	 2,8400E+09	 5,0592E-02	 8,6000E+06	

DE	 2,7800E+12	 1,9286E+01	 2,0300E+12	

DK	 7,1870E+12	 2,9160E+02	 3,3240E+10	

EE	 2,0590E+08	 1,0544E-02	 5,5660E+06	

EL	 3,2430E+09	 6,4453E-02	 -	

ES	 4,4470E+11	 7,4058E+00	 6,3060E+09	

FI	 5,5240E+10	 7,1284E-01	 3,4760E+08	

FR	 1,0590E+11	 6,1810E+02	 5,7530E+11	

HR	 3,9740E+08	 3,0470E-02	 5,0970E+06	

HU	 2,3680E+10	 7,3256E-01	 2,3210E+08	

IE	 2,8090E+13	 2,8590E+00	 1,3420E+10	

IT	 5,7100E+10	 1,5760E+00	 2,4030E+09	

LT	 1,7220E+09	 1,6078E-01	 -	

LU	 2,5810E+11	 4,7854E-01	 2,9320E+08	

LV	 5,2540E+07	 2,7223E-03	 7,1010E+09	

MT	 2,3490E+09	 -	 -	

NL	 1,5360E+14	 7,7345E+00	 1,1790E+12	

PL	 1,1030E+10	 4,2478E+01	 5,7260E+07	

PT	 8,2260E+10	 7,5095E-01	 8,2820E+08	

RO	 1,1630E+08	 1,8315E-02	 4,5440E+06	

SE	 4,6420E+10	 5,1365E-01	 2,3530E+09	

SI	 1,5840E+08	 4,2810E-03	 2,2180E+06	

SK	 1,3440E+08	 3,5396E-02	 7,3350E+06	

UK	 8,1570E+12	 2,9570E+02	 5,8420E+11	
 

Source: own calculations 
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3.2.3 Monte Carlo method 

The model in section 3.2.1 (regression model) was also used to estimate the missing data 

through the Bayesian model using an adaptive Metropolis-Hastings algorithm, that is, the 

Monte Carlo method, which uses likelihood models including univariate normal linear 

regression with a distribution argument in the form of var (i.e., variances based on 

variables). The Monte Carlo method is primarily designed for fitting regression models; 

therefore, the regression specification is the same as in the previous method (regression). 

Once the regression specification was performed, the adaptive random-walk through 

Metropolis-Hastings algorithm was applied to obtain the Markov Chain Monte Carlo 

correlation (hereinafter MCMC), which assumes that the missing data are random. To 

obtain reproducible results, the random-numbers used were set based on the default 

setting (i.e., default burn-in period of 2,500 iterations and the default MCMC sample size 

of 10,000 iterations). In the following, we have performed multivariate regression. In 

addition, by default, 95% equal-tailed credible intervals are reported.  

To research the most suitable method for missing data imputation, sensitivity analysis was 

performed via the analysis of standard deviations from the real data. The table below 

shows the results of the sensitivity analysis using the Monte Carlo method.   

 

Tab. 6 – The standard deviations from real data in case of MCMC 

	
MCMC	

State	
Sales	 No.	of	employees	 Payroll	

AT	 1,0020E+10	 1,3448E-02	 1,1310E+09	

BE	 3,6070E+10	 1,1336E-01	 2,3510E+08	

BG	 2,5300E+07	 1,7403E-03	 1,4520E+05	

CY	 5,5320E+10	 3,0610E-03	 -	

CZ	 1,6440E+09	 1,1257E-02	 1,9390E+06	

DE	 6,8660E+11	 1,1986E+00	 3,4850E+10	

DK	 1,1340E+11	 6,5349E+01	 4,0220E+09	

EE	 1,1810E+08	 3,8540E-03	 1,0080E+06	

EL	 2,7060E+09	 3,6303E-02	 -	

ES	 2,2860E+11	 1,4366E+00	 1,0090E+09	

FI	 2,6920E+10	 1,6152E-01	 1,0080E+08	

FR	 6,9010E+10	 1,3622E+00	 2,3190E+09	

HR	 2,6720E+08	 1,1570E-02	 1,5210E+06	

HU	 1,1880E+10	 3,3148E-01	 7,8550E+07	

IE	 4,6720E+10	 3,5175E-02	 9,3210E+07	
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IT	 1,7960E+10	 5,9991E-02	 7,0130E+07	

LT	 5,4310E+08	 3,5601E-02	 -	

LU	 1,3680E+11	 1,9238E-02	 1,4060E+08	

LV	 3,7330E+07	 4,4928E-04	 1,1210E+05	

MT	 4,6160E+08	 -	 -	

NL	 5,8250E+12	 1,2059E+00	 6,0670E+08	

PL	 5,7540E+09	 1,5030E-01	 1,3210E+07	

PT	 3,3270E+10	 5,7447E-01	 2,1680E+08	

RO	 5,8340E+07	 2,7984E-03	 4,1640E+05	

SE	 2,6030E+10	 1,8579E-01	 5,5800E+08	

SI	 1,1680E+08	 2,3905E-03	 1,2340E+06	

SK	 6,5940E+07	 6,0260E-03	 1,3470E+06	

UK	 6,4700E+11	 3,8099E+00	 7,1040E+09	
 

Source: own calculations 

 

3.2.4 Sensitivity analysis 

As was noted above, the selection of the most suitable method for missing data estimation 

was done based on the comparative analysis of the estimated data and the real data 

including the comparison of the standard deviations. Therefore, we have selected as the 

most suitable model for missing data imputation the regression model for all EU Member 

States except for the United Kingdom. As table 7 below shows, for the United Kingdom, the 

Monte Carlo method was selected as it showed the lowest standard deviation from the real 

data. 

 

Tab. 7 – Identified suitable methods for individual Member States 

Evaluation	
results	

Regression	method	or	MCMC	
method	

Regression	method	
MCMC	
method	

States	
AT,	BE,	BG,	CZ,	DE,	EL,	IT,	LT,	LU,	

LV,	RO,	SE,	SI,	SK	

CY,	DK,	EE,	ES,	FI,	FR,	

HR,	IE,	MT,	NL,	PL,	PT	
UK	

 

Source: own calculations 
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3.3 Determination of C(C)CTB 
Consequently, after the imputation of missing data into the dataset, the volume of tax base 

under C(C)CTB was determined. To research the impacts of the first implementation step 

via cross-border loss offsetting, the cross-border losses that are disallowed from offsetting 

under current national systems were determined and subsequently deducted from the 

current corporate tax base determined for each EU Member States.  

It can be said that the majority of EU Member States except for the Netherlands do not 

treat the group for taxation purposes as a single taxable entity. This statement means that 

losses within the group of companies are not treated in the same manner as they would be 

within the one company. As shown in Table 3 (above), sixteen member states are applying 

the domestic system for group taxation; however, the number of member states applying 

loss relief systems in a cross-border context is limited. Cross-border loss offsetting within 

the group is allowed only in the Netherlands, France, Denmark, Italy, the United Kingdom 

and Austria. 

In our research, losses were offset at the parent company level whose subsidiary is 

generating a loss in accordance with the proportion to the parent company holding in its 

qualifying subsidiaries, as stated in Art. 42 of CCTB proposal. To determine the tax base, 

we assume that a reduction in the tax base due to the losses from previous tax years may 

not result in a negative amount, and we expect that no cascade effect is allowed. 

After the determination of cross-border loss offsetting, the negative impact of cross-border 

losses on the corporate tax revenues in each Member State was analysed (i.e., how much 

would corporate tax revenues decrease if cross-border loss offsetting is introduced).  

To determine the volume of the tax base under the CCCTB system, we applied the 

allocation formula (1) for industry NACE A-U on the tax bases of the qualified group of 

entities except for industry NACE K for which the adjusted allocation formula was used. 

Then, the amount of the tax base allocated to each Member State was determined. Finally, 

a corporate tax liability was calculated using the nominal corporate tax rate (see Table 8) 

on the tax basis that was determined in the previous steps.  

Finally, the impacts of C(C)CTB implementation on the budgets of individual EU Member 

States were determined. First, the current situation regarding the corporate tax base 

allocation and the subsequent current corporate tax liability in each Member State was 

performed using effective tax rates (see Table 8).  This analysis was followed by 

comparative analysis, with the objective of identifying the possible increases or decreases 

in the allocated corporate tax bases and the liabilities in each Member State. Ultimately, 
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the effects of the implementation of the CCCTB system on the corporate tax revenues in 

each Member State were researched (i.e., how much tax revenues would decrease or 

increase if the CCCTB were introduced). 

 

Tab. 8 - Nominal corporate tax rate and effective average tax rate in EU Member States, 

2014 

Country*	

Nominal	
corporate	
tax	rates	in	

%	

Effective	
average	
tax	rate	in	

%	

Country*	

Nominal	
corporate	
tax	rates	in	

%	

Effective	
average	
tax	rate	in	

%	
CZ	 19.0	 16.7	 LV	 15.0	 14.3	
AT	 25.0	 23.0	 LT	 15.0	 13.6	
BE	 34.0	 26.7	 LU	 29.2	 25.5	
CY	 12.5	 15.2	 MT	 35.0	 32.2	
EE	 21.0	 16.5	 NL	 25.0	 22.6	
FI	 20.0	 18.4	 PT	 30.0	 27.1	
FR	 38.9	 39.4	 PL	 19.0	 17.5	
DE	 31.0	 28.2	 RO	 16.0	 14.8	
EL	 26.0	 24.1	 SK	 22.0	 19.4	
HR	 20.0	 16.5	 SI	 17.0	 15.5	
BG	 10.0	 9.0	 HU	 20.9	 19.3	
DK	 24.5	 22.2	 ES	 35.3	 32.6	
IE	 12.5	 14.4	 SE	 22.0	 19.4	
IT	 30.9	 24.0	 UK	 21.0	 22.4	

 
* see explanation in Table 1 above. 
Source: Spengel, Endres, Finke and Heckemeyer (2014). 
 

3.4 Behavioural model 
The simulation of the impacts CCTB and CCCTB is based on the behavioural model that 

expects changes in the behaviour of the economic subjects (as a reaction to the CCTB or to 

the CCCTB implementation). We assume changes in behaviour for entities that can enter 

both systems voluntarily; that is, they are not meeting the threshold of EUR 750 mil. of 

consolidated turnover for obligatory entrance into the system. From that perspective, we 

divide the companies into SMEs and large entities (i.e., entities not achieving the threshold 

of EUR 750 mil. of consolidated turnover but recording operating revenue higher than 

EUR 10 mil., total assets higher than EUR 20 mil. and having more than 150 employees). 

Coverage of the behavioural effect in the model was performed in two steps.  

Regarding the CCTB implementation, we expect that the main incentive for both groups of 

entities would be the existence of cross-border losses and the effort to access the cross-
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border loss offsetting element. Therefore, we formulate the assumption that SMES and 

large entities with existing cross-border losses will enter the CCCTB system voluntarily in 

response to its implementation. 

With respect to CCCTB implementation, we define two possible scenarios in both datasets 

(SMEs and large entities). First, we assume that the main incentive for entities to enter the 

CCCTB system represents the lower tax burden of the whole group. Therefore, both 

datasets were divided into two groups. First, the entities with a lower tax burden in the 

group were identified, and the effect of their entrance into the CCCTB system was 

researched (for the SME dataset and the dataset of large entities). The second group of 

entities represents the entities that would encounter a higher tax burden in the group after 

entrance into the CCCTB system. However, in this group of entities, incentives to enter the 

system may exist; this could ultimately outweigh the higher tax burden factor in the group. 

These incentives were defined as follows: 

• lower compliance costs of taxation through the unified system of tax base 

construction. Based on the common rules for corporate tax base construction, 

SMEs and large entities would not encounter the 28 different tax systems, 

resulting in high compliance costs of taxation, 

• cross-border loss offsetting, 

• a super-deduction for R&D, notably for SMEs and start-up companies, 

• fair tax competition (i.e., the situation in which all market subjects have the 

same information about the effective tax rate), 

• elimination of tax obstacles to mergers and acquisitions mainly in the areas of 

capital profit taxation, and 

• elimination of transfer pricing issues. 

The structure of the behavioural model enabled research on the range of the impact the 

CCCTB implementation, that is, to quantify the minimum effect (the situation when the 

entities would be motivated to enter by the lower overall tax burden of the group) and the 

maximum effect as well (the situation when entities would enter the system although the 

tax burden of the group would not be lower because other features connected with the 

system would be more attractive for them. These features include accessibility of 

consolidation regime, lower compliance costs of taxation or allowance for growth and 

investment). 
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3.5 Limitations of the study 
It is also necessary to note the limitations and assumptions of the study. First, because the 

results of the simulations of the CCTB’s impact on the whole EU economy were not 

available at the time of the research, we assume that the overall corporate tax base volume 

in the EU has not changed.  

Second, as the model used for the simulation is based on one-year data, the recapture 

element for cross-border loss off-setting is not covered. Moreover, the offsetting of 

previous losses, tax incentives and other preferential tax regimes that result in zero-tax 

liability is not considered. 

Third, we assume profit before tax as the tax base of the entity to determine C(C)CTB. 

Moreover, to determine the corporate tax liability, the nominal and effective tax rates are 

applied as follows:  

• in the current situation, the effective tax rates of the country where the 

subsidiaries are situated were considered to determine the tax liability;  

• when researching the situation of the C(C)CTB implementation, nominal tax rates 

were applied because under the C(C)CTB, nominal tax rates should be equal to 

effective tax rates as the rules for the tax base construction are harmonised 

throughout the EU. 

Fourth, the sale factor used for allocation formula is based on the state of the source, in 

contrast to the CCCTB proposal, sales by destination, that is, sales of goods are included in 

the sales factor of the group member located in the Member State where the dispatch or 

transport of the goods to the person acquiring them ends. Sales by destination cannot be 

used due to the lack of databases incurring this kind of data. 

Finally, the simulation of the impacts CCTB and CCCTB is based on the mandatory 

implementation for all economic subjects fulfilling the two-layer cumulative condition for 

entering a group taxation scheme and consolidation, meeting the threshold of EUR 750 

mil. of consolidated turnover. As was noted above, we also expect other entities to 

voluntarily enter the system based on the above-mentioned identified possible incentives. 

However, micro entities are omitted from the research. 
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4. Results 
The C(C)CTB system is suggested as mandatory for companies that are subject to corporate 

taxes, that belong to a consolidated group with a total consolidated group revenue that 

exceeds EUR 750 million and that are qualified (based on Article 3) as a parent company or 

subsidiary and/or that have permanent establishments in other Member States. Thus, 

other companies, such as micro-enterprises, SMEs and large entities not meeting the 

threshold of EUR 750 mil. are exempt from the obligatory application of the C(C)CTB 

system. However, these entities can opt for the C(C)CTB system. The key requirement for 

the optional selection of the C(C)CTB system is the fulfilment of the two-tiered test related 

to voting rights and rights to capital or profits based on Article 3 of the CCTB proposal. 

Therefore, we have created a semi-dynamic model (for details, see chapter 3.2) under 

which we researched not only the situation in which only entities meeting the threshold of 

EUR 750 mil would enter the system, but we also researched the situation in which the 

SMEs and large entities not meeting the threshold would enter the system. 

 

4.1 Eligible entities with threshold of EUR 750 mil 
The research identified 90,122 entities within the EU that would need to obligatorily enter 

the C(C)CTB system for they exceed the threshold of EUR 750 mil. of consolidated turnover, 

as shown in the table below. The highest number of this type of entities was identified in UK 

(26,597); the lowest, in Malta (78). Those entities are currently generating the tax basis of 

EUR 832,981 mil. in the whole European Union. The greatest portion from it is generated in 

UK (EUR 365,862 mil.); the lowest, in Cyprus (EUR 42 mil.). To quantify the volume of the 

tax base under CCTB, it was necessary to identify the cross-border losses of those entities, as 

the CCTB proposal offers a possibility to offset cross-border losses within the group. The 

distribution of cross-border losses across the EU member states is stated in Table. 9. The 

highest cross-border losses have been identified in the UK (EUR 2,254 mil.); the lowest, in 

Slovakia (EUR 0.12 mil.). However, the CCTB proposal indicates that the possible cross-

border off-set of losses will be accompanied by the later recapture on the level of the parent 

company once the subsidiary begins to operate at a profit or will be automatically 

reincorporated at the end of the fifth tax year after the losses becomes deductible. Therefore, 

we expect cross-border loss offsetting to have short-term negative impacts on corporate 

income tax revenues. The identification of cross-border losses enabled the calculation of the 

tax basis under CCTB system. The group of companies, which would need to obligatorily 

enter the CCTB system, would generate the total tax base of EUR 822,807 mil. in the whole 
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EU. The highest CCTB generation was identified in the UK (EUR 363,609 mil.); the lowest, 

in Cyprus (EUR 42 mil.). This finding means that implementation of CCTB in the group of 

entities obligatorily entering the system would result in a 2.22% decrease in the tax bases 

from the current situation (see column 2). The last column of Table 9 shows the expected tax 

yield in the dataset of entities entering the CCTB system obligatorily across the individual 

member states. 

 

Tab. 9 – The generation of the tax yield from CCTB in the dataset of entities obligatorily 

entering the CCTB system 

Country	 No.	of	
eligible	
entities	

Current	
situation	-	Tax	
base	in	mil.	
EUR	

Cross-border	
loss	

offsetting	in	
mil.	EUR	

CCTB	(incl.	Cross-
border	loss	
offsetting)	mil.	
EUR	

Nominal	tax	
rate	2014	

CCTB	tax	yield	in	
mil.	EUR	

AT	 2	539	 10	760.51	 -117.55	 10	642.96	 25.00	 2	660.74	

BE	 2	515	 26	385.69	 -243.09	 26	142.61	 34.00	 8	888.49	

BG	 165	 676.01	 0.00	 676.01	 10.00	 67.60	

CY	 114	 42.00	 0.00	 42.00	 12.50	 5.25	

CZ	 1	309	 8	508.02	 -173.87	 8	334.15	 19.00	 1	583.49	

DE	 13	809	 70	602.00	 -1	730.20	 68	871.79	 31.00	 21	350.26	

DK	 929	 14	988.89	 -140.81	 14	848.08	 23.50	 3	489.30	

EE	 190	 683.72	 -2.82	 680.90	 20.00	 136.18	

ES	 4	468	 40	182.58	 -397.56	 39	785.02	 33.40	 13	288.20	

EL	 390	 1	052.69	 -14.04	 1	038.65	 29.00	 301.21	

FI	 864	 9	796.62	 -99.24	 9	697.38	 20.00	 1	939.48	

FR	 13	898	 93	239.44	 -1	862.75	 91	376.69	 38.90	 35	545.53	

HR	 290	 1	490.46	 -0.61	 1	489.85	 20.00	 297.97	

HU	 614	 2	779.92	 -3.10	 2	776.82	 20.90	 580.36	

IE	 1	399	 10	020.82	 -46.36	 9	974.46	 12.50	 1	246.81	

IT	 6	795	 34	596.93	 -318.31	 34	278.62	 31.30	 10	729.21	

LT	 197	 483.28	 -0.54	 482.74	 15.00	 72.41	

LU	 604	 9	734.30	 -184.00	 9	550.30	 29.20	 2	788.69	

LV	 198	 267.55	 -3.24	 264.31	 15.00	 39.65	

MT	 78	 56.15	 -7.00	 49.15	 35.00	 17.20	

NL	 3	529	 81	841.64	 -2	113.53	 79	728.11	 25.00	 19	932.03	

PL	 2	399	 8	354.70	 -5.45	 8	349.25	 19.00	 1	586.36	

PT	 1	268	 5	537.20	 -210.31	 5	326.89	 29.50	 1	571.43	

RO	 811	 3	145.72	 0.00	 3	145.72	 16.00	 503.32	

SE	 3	176	 28	614.71	 -245.11	 28	369.60	 22.00	 6	241.31	

SI	 404	 165.59	 -1.33	 164.26	 17.00	 27.92	

SK	 573	 3	111.98	 -0.12	 3	111.86	 22.00	 684.61	

UK	 26	597	 365	862.32	 -2	253.74	 363	608.58	 20.00	 72	721.72	

Total	 90	122	 832	981.46	 -10	174.70	 822	806.76	 		 208	296.70	
Source: Amadeus and Bankscope databases, own calculations 
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The research of the impact of the second implementation step (i.e., CCCTB) revealed that the 

implementation of the consolidation element together with the tax sharing mechanism in the 

form of the allocation formula (1) would generate a tax base of EUR 797,993 mil. in the 

whole EU. As shown in Table 10 below, the highest tax base would be generated in the UK 

(EUR 319,691 mil.); the lowest, in Cyprus (EUR 15.59 mil.). This result means that the 

implementation of CCCTB in the group of entities obligatorily entering the system would 

result in a 4.66% decrease in the tax bases from the current situation (see column 2). 
 

Tab. 10 – The generation of the tax yield from CCCTB in the dataset of entities 

obligatorily entering the CCCTB system 

Country	 No.	of	eligible	
entities	

Current	situation	-	Tax	
base	in	mil.	EUR	

CCCTB	in	mil.	
EUR	

Nominal	
tax	rate	
2014	

CCCTB	tax	
yield	in	mil.	
EUR	

AT	 2	539	 10	760.51	 10	196.54	 25.00	 2	549.14	

BE	 2	515	 26	385.69	 20	475.05	 34.00	 6	961.52	

BG	 165	 676.01	 693.72	 10.00	 69.37	

CY	 114	 42.00	 15.59	 12.50	 1.95	

CZ	 1	309	 8	508.02	 9	896.77	 19.00	 1	880.39	

DE	 13	809	 70	602.00	 79	885.40	 31.00	 24	764.47	

DK	 929	 14	988.89	 16	723.69	 23.50	 3	930.07	

EE	 190	 683.72	 994.78	 20.00	 198.96	

ES	 4	468	 40	182.58	 40	612.87	 33.40	 13	564.70	

FI	 864	 9	796.62	 7	128.88	 20.00	 1	425.78	

FR	 13	898	 93	239.44	 106	301.80	 38.90	 41	351.40	

UK	 26	597	 365	862.32	 319	691.26	 20.00	 63	938.25	

GR	 390	 1	052.69	 1	270.79	 29.00	 368.53	

HR	 290	 1	490.46	 2	566.73	 20.00	 513.35	

HU	 614	 2	779.92	 6	003.36	 20.90	 1	254.70	

IE	 1	399	 10	020.82	 6	122.22	 12.50	 765.28	

IT	 6	795	 34	596.93	 47	062.05	 31.30	 14	730.42	

LT	 197	 483.28	 595.12	 15.00	 89.27	

LU	 604	 9	734.30	 2	914.98	 29.20	 851.17	

LV	 198	 267.55	 869.53	 15.00	 130.43	

MT	 78	 56.15	 44.86	 35.00	 15.70	

NL	 3	529	 81	841.64	 60	494.71	 25.00	 15	123.68	

PL	 2	399	 8	354.70	 11	168.14	 19.00	 2	121.95	

PT	 1	268	 5	537.20	 5	634.49	 29.50	 1	662.17	

RO	 811	 3	145.72	 7	481.15	 16.00	 1	196.98	

SE	 3	176	 28	614.71	 29	615.52	 22.00	 6	515.41	

SI	 404	 165.59	 264.95	 17.00	 45.04	

SK	 573	 3	111.98	 3	268.44	 22.00	 719.06	
Total	 90	122	 832	981.46	 797	993.39	 		 206	739.13	

Source: Amadeus and Bankscope databases, own calculations 
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4.2 Behavioural effects 
 

4.2.1 Eligible entities without threshold of EUR 750 mil – SMEs 

The research is based on a semi-dynamic model, which expects the changes in the 

behaviour of the economic subjects that will have no obligation to enter the C(C)CTB 

system. Therefore, we have identified the incentives that may encourage entities to enter 

the system (see subchapter 3.3). Based on the common rules for corporate tax base 

construction, SMEs would not encounter the 28 different tax systems, resulting in high 

taxation compliance costs. Other motivations for entering the CCTB system can represent a 

super-deduction for R&D, notably for SMEs and start-up companies. As is obvious from 

the table below, micro and small entities incur similar expenditure amounts for research 

and development per employee as large companies. 

 

Tab. 11 - Employees and Expenditures in R&D in business sector in the EU by size class in 
2013 

Entities	by	size	class	
Expenditures	per	
Employees	in	R&D	

No.	of	Employees	in	
R&D	

R&D	
expenditure	

Full-time	equivalent	 mil.	EUR	
Micro	(from	1	to	9	employees)	
1	 0.05	 58	607	 2	713		
Small	(from	10	to	49	
employees	)2	 0.05	 165	391	 9	087		
Medium		
(from	50	to	249	employees	)3	 0.07	 265	582	 17	560	
Large	(from	250	to	499	
employees)	 0.08	 141	1492	 11	9093	

Above	500	employees		 0.13	 787	1454	 101	0202	

 
1) Except of Ireland, Luxembourg and Sweden – no data available. 
2) Except of Ireland – no data available. 
3) Except of Ireland and Bulgaria – no data available.  
4) Except of Ireland and Finland – no data available.  
Source: own processing, Eurostat.  

 

From the perspective of CCTB as the main incentive for SMEs to enter the system is 

considered the possibility of cross-border loss offsetting and super-deduction for R&D. We 

have identified 26,465 entities, which may have incentive to enter CCTB system as they have 

foreign losses to offset within the system. However, it is necessary to note that the CCTB 

proposal indicates that the possible cross-border off-set of losses will be accompanied by the 

later recapture on the level of the parent company once the subsidiary starts to run a profit 
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or will be automatically reincorporated at the end of the fifth tax year after the losses 

becomes deductible. Therefore, we expect cross-border loss offsetting to have short-term 

negative impacts on corporate income tax revenues. 

Currently, SMEs having incentives to enter the CCTB system generate a total tax base of 

EUR 195.01 bn. in the EU, as shown in the table below. The highest portion are generating 

SMEs in Poland (EUR 48.10 bn.); the lowest are in Greece (EUR 0.04 bn.). The amounts of 

the cross-border losses identified in this dataset are presented in the third column of the 

table below. The overall volume of losses in the EU, which will be possible to offset under 

the CCTB system, is EUR 16.58 bn. After the implementation of CCTB, the total tax base in 

the dataset of SMEs with the incentive to enter the system would be EUR 182.09 bn., that 

is, 6.7% lower than the current situation. The distribution across the member states can be 

observed in the fourth column of the table below. The table also presents the expected tax 

yield in the dataset of SMEs with incentives to enter the CCTB system across the individual 

member states. 

 

Tab. 12 - The generation of the tax yield from CCTB in the dataset of SMEs entering the 

CCTB system 

	Country	
Current	
situation	–	Tax	
base	in	bn.	EUR	

Sum	of	losses	
in	bn.	EUR	

CCTB	
tax	

base	in	
bn.	EUR	

Nominal	
tax	rate	
2014	

CCTB	tax	
yield	in	bn.	

EUR		

AT	 11.05	 -1.999	 9.051	 25.00	 2.263	
BE	 4.06	 -0.993	 3.067	 34.00	 1.043	
BG	 1.55	 -0.012	 1.538	 10.00	 0.154	

CY	 13.49	 -1.889	 11.601	 12.50	 1.450	
CZ	 4.91	 -0.073	 4.837	 19.00	 0.919	
DE	 6.14	 -1.494	 4.646	 31.00	 1.440	
DK	 1.74	 -0.103	 1.637	 24.50	 0.401	
EE	 0.29	 -0.018	 0.272	 21.00	 0.057	
ES	 7.77	 -0.463	 7.307	 35.30	 2.579	
EL*	 0.04	 -0.146	 0	 26.00	 0	
FI	 1.82	 -0.059	 1.761	 20.00	 0.352	
FR	 11.32	 -1.120	 10.200	 38.90	 3.968	
HR	 0.77	 -0.008	 0.762	 20.00	 0.152	
HU	 0.40	 -0.093	 0.307	 20.90	 0.064	
IE	 15.71	 -0.265	 15.445	 12.50	 1.931	

IT	 17.30	 -1.090	 16.210	 30.90	 5.009	

LT	 2.40	 -0.009	 2.391	 15.00	 0.359	

LU	 17.86	 -0.540	 17.320	 29.20	 5.058	
LV	 0.92	 -0.001	 0.919	 15.00	 0.138	
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MT	 1.00	 -0.035	 0.965	 35.00	 0.338	
NL*	 0.85	 -4.405	 0	 25.00	 0	

PL	 48.10	 -0.034	 48.066	 19.00	 9.133	
PT	 0.27	 -0.172	 0.098	 30.00	 0.030	
RO	 10.26	 -0.011	 10.249	 16.00	 1.640	
SE	 1.83	 -0.199	 1.631	 22.00	 0.359	
SI	 1.59	 -0.013	 1.577	 17.00	 0.268	
SK	 2.83	 -0.009	 2.821	 22.00	 0.621	
UK	 8.74	 -1.332	 7.408	 21.00	 1.556	
Total	 195.010	 -16.584	 182.087	 		 41.279	

 
*for the purpose of tax yield calculation if the loss is bigger than current tax base, zero tax base is considered  
Source: Amadeus and Bankscope databases, own calculations 
 
 
From the perspective of CCCTB as the main incentive for SMEs to enter the system, the 

overall decrease in the tax burden of the whole group was considered. Our dataset covers 

25,258 SMEs that would probably opt for the CCCTB system, and 359,058 SMEs that 

would probably not opt for the CCCTB system (if the only incentive would be the lower tax 

burden of the group). A large portion of subsidiaries that would probably not opt for the 

CCCTB are situated in Italy, Romania, Bulgaria, the Czech Republic, Latvia and the Slovak 

Republic, whereas the opposite group of subsidiaries (which would probably opt for the 

CCCTB) are situated in the United Kingdom, Denmark, France, Italy, Bulgaria and 

Romania. For more details about the distribution of entities based on the classification 

described above, see Table 13 below. 

 

Tab. 13 - Division of SMEs and their motivation to opt for the CCCTB 

Country	

Imputed	dataset	

No.	of	
entities	
which	
would	
opt	for	
CCCTB*	

share	in	
%	

No,	of	
entities	
which	
would	
not	opt	
for	

CCCTB**	

	share	in	
%	

AT	 245	 0.97	 349	 0.10	
BE	 404	 1.60	 1	016	 0.28	
BG	 2	897	 11.47	 34	357	 9.57	
CY	 19	 0.08	 6	 0.00	
CZ	 498	 1.97	 19	148	 5.33	
DE	 597	 2.36	 1	317	 0.37	
DK	 1	447	 5.73	 4	215	 1.17	
EE	 126	 0.50	 953	 0.27	
ES	 163	 0.65	 78	 0.02	
EL	 14	 0.06	 4	 0.00	
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FI	 123	 0.49	 1	220	 0.34	
FR	 3	240	 12.83	 116	 0.03	
HR	 114	 0.45	 5	028	 1.40	
HU	 40	 0.16	 83	 0.02	
IE	 180	 0.71	 13	 0.00	
IT	 9	887	 39.14	 157	673	 43.91	
LT	 37	 0.15	 29	 0.01	
LU	 53	 0.21	 142	 0.04	
LV	 380	 1.50	 15	266	 4.25	
MT	 2	 0.01	 3	 0.00	
NL	 175	 0.69	 131	 0.04	
PL	 280	 1.11	 4	311	 1.20	
PT	 57	 0.23	 18	 0.01	
RO	 1	616	 6.40	 89	646	 24.97	
SE	 364	 1.44	 359	 0.10	
SI	 78	 0.31	 7	466	 2.08	
SK	 262	 1.04	 15	921	 4.43	
UK	 1	960	 7.76	 190	 0.05	
Total	 25	258	 100	 359	058	 100	
Total	in	
dataset	

384	316	

 
Source: Amadeus and Bankscope databases, own calculations 
*since opting in would result in lower tax liability 
**since opting in would result in the higher tax liability 
 

As shown in Table 8, there are differences in tax rates applied in the EU. This difference 

has an impact on the determination of corporate tax liabilities under both tax systems (i.e., 

national as well as CCCTB). This finding leads to the result that only 6.5% of SMEs would 

opt for the CCCTB and that 93.4% would continue to apply the current corporate tax 

system (as entering the CCCTB would result in a higher tax liability for them) if only the 

incentive in the form of a lower tax burden would be considered.  

However, there are also other benefits connected with the adoption of the CCCTB system. 

In particular, the benefit from the unified rules for corporate tax base construction and the 

elimination of transfer pricing issues, as all intra-group transactions within the group will 

be excluded from the tax base, or one-shop-stop approach. All these attributes will 

probably result in a decrease in compliance costs of taxation. Therefore, to capture the 

dynamic effect and the changes in the behaviour of the entities, we further identify the 

range of possible impact bounded by maximum and minimum effect.  

Under the maximum effect, we assume that SMEs confronting higher corporate tax liability 

will have the motivation to opt for the CCCTB system to be able to gain other benefits from 

this system. As presented in the table below, implementation of consolidation element 
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together with the tax sharing mechanism in the form of allocation formula (1) would 

generate the tax base of EUR 102.06 bn. in the whole EU (see the fourth column in the 

table below). The highest tax base would be generated in Poland (EUR 23.17 bn.), and the 

lowest would be in Greece (EUR 0.03 bn.), as shown in Table 14 below. This finding means 

that implementation of CCCTB in the group of SMEs voluntarily entering the system under 

maximum effect (i.e., in situation when also entities encountering higher corporate tax 

liability will have the motivation to opt for) would result in a 46.0% decrease of the tax 

bases in comparison with the current situation (see column 2). 

However, the table below also shows the impact of the minimum effect, that is, the 

situation where only entities encountering lower corporate tax liability would enter the 

CCCTB system. The current tax base of those entities is EUR 171.65 bn. (see the sixth 

column). Under this assumption, the implementation of CCCTB would generate a tax base 

of EUR 71.14 bn. in the whole EU (see seventh column). The highest tax base would be 

generated in Poland (EUR 20.24 bn.); the lowest, in Greece (EUR 0.01 bn.). Assuming 

minimum effect, the implementation of the CCCTB in the group of SMEs would result in a 

58.6% decrease in the tax bases from the current situation. 

The formulation of incentives for SMEs to enter the system allows the effect of the CCCTB 

implementation on the group of SMEs to be determined; it is a decrease of 46.0%-58.6%, 

in the tax bases from the current situation, depending on the reaction of the SMEs to the 

system’s implementation. 

 

Tab. 14 - The generation of the tax yield from CCCTB in the dataset of SMEs entering the 

CCCTB system 

Country	
Nominal	tax	
rate	2014	

Max1	 Min2	

Current	
situation	-	Tax	
base	in	bn.	

EUR	

CCCTB	tax	
base	

CCCTB	tax	
yield	in	
bn.	EUR	

Current	
situation	
-	Tax	
base	in	
bn.	EUR	

CCCTB	
tax	base	

CCCTB	
tax	yield	
in	bn.	
EUR	

AT	 25.00	 11.05	 3.62	 0.90	 10.75	 3.28	 0.82	

BE	 34.00	 4.06	 2.56	 0.87	 3.37	 1.77	 0.60	

BG	 10.00	 1.55	 1.58	 0.16	 0.37	 0.27	 0.03	

CY	 12.50	 13.49	 3.78	 0.47	 13.49	 3.78	 0.47	

CZ	 19.00	 4.91	 4.23	 0.80	 3.96	 3.08	 0.59	

DE	 31.00	 6.14	 2.71	 0.84	 5.29	 1.70	 0.53	

DK	 24.50	 1.74	 1.57	 0.39	 1.02	 0.75	 0.18	
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EE	 21.00	 0.29	 0.23	 0.05	 0.19	 0.08	 0.02	

ES	 35.30	 7.77	 1.04	 0.37	 7.68	 0.83	 0.29	

EL	 26.00	 0.04	 0.03	 0.01	 0.02	 0.01	 0.002	

FI	 20.00	 1.82	 1.40	 0.28	 1.56	 1.11	 0.22	

FR	 38.90	 11.32	 7.14	 2.78	 11.20	 6.94	 2.70	

HR	 20.00	 0.77	 0.62	 0.12	 0.46	 0.26	 0.05	

HU	 20.90	 0.40	 0.40	 0.08	 0.34	 0.24	 0.05	

IE	 12.50	 15.71	 5.42	 0.68	 15.70	 5.41	 0.68	

IT	 30.90	 17.30	 15.58	 4.82	 7.19	 2.73	 0.84	

LT	 15.00	 2.40	 1.73	 0.26	 2.22	 1.49	 0.22	

LU	 29.20	 17.86	 5.01	 1.46	 17.53	 4.59	 1.34	

LV	 15.00	 0.92	 0.79	 0.12	 0.41	 0.21	 0.03	

MT	 35.00	 1.00	 0.69	 0.24	 0.95	 0.63	 0.22	

NL	 25.00	 0.85	 0.80	 0.20	 0.56	 0.34	 0.08	

PL	 19.00	 48.10	 23.17	 4.40	 47.20	 20.24	 3.85	

PT	 30.00	 0.27	 0.21	 0.06	 0.21	 0.11	 0.03	

RO	 16.00	 10.26	 7.00	 1.12	 7.32	 3.80	 0.61	

SE	 22.00	 1.83	 1.57	 0.34	 1.50	 0.73	 0.16	

SI	 17.00	 1.59	 1.07	 0.18	 0.95	 0.31	 0.05	

SK	 22.00	 2.83	 1.73	 0.38	 1.82	 0.62	 0.14	

UK	 21.00	 8.74	 6.37	 1.34	 8.39	 5.81	 1.22	

Total	 		 192.26	 102.06	 23.73	 171.65	 71.14	 16.04	
 
1) Situation when all eligible SMEs will enter into the system. 
2) Situation when eligible SMEs will enter into the system provided that the new system will generate the lower 
tax obligation.  
Source: Amadeus and Bankscope databases, own calculations 
 

4.2.2 Eligible entities without threshold of EUR 750 mil – Large entities 

As was noted in the previous chapter, the research is based on a semi-dynamic 
model, which expects changes in the behaviour of the economic subjects that will not 
have the obligation to enter the C(C)CTB system. Therefore, we have identified the 
incentives that may encourage entities to enter the system (see subchapter 3.3). 
Based on the common rules for corporate tax base construction, large entities that do 
not meet the threshold for obligatory entrance into the C(C)CTB system would not 
encounter the 28 different tax systems, resulting in high taxation compliance costs. 
As the main incentive to enter the system is considered the possibility of cross-
border loss offsetting, super-deduction for R&D or Allowance for growth and 
investment (hereinafter AGI). We have identified 3,707 large entities that may have 
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an incentive to enter the CCTB system as they have foreign losses to offset within the 
system. 
Currently, large entities below the threshold of EUR 750 mil. of consolidated 
turnover and having the incentives to enter CCTB system generate the total tax base 
of EUR 114.03 bn. in the EU. The highest portion are generating large entities in 
United Kingdom (EUR 47.96 bn.), and the lowest portion are in Cyprus (EUR 0.27 
mil.). The amounts of cross-border losses identified in this dataset are presented in 
the third column of the table below. The overall volume of losses in the EU, which 
will be possible to offset under the CCTB system is EUR 13.22 bn. After the 
implementation of CCTB, the total tax base in the dataset of large entities with the 
incentive to enter the system would be EUR 103.09 bn., that is, 9.6% lower than in 
the current situation. The distribution across the member states can be observed in 
the fourth column of the table below. The table also presents the expected tax yield in 
the dataset of large entities with incentives to enter CCTB system across the 
individual member states. 
 
Tab. 15 - The generation of the tax yield from CCTB in the dataset of Large entities 
entering the CCTB system 

	Country	

Current	
situation	-	
Tax	base	in	
bn.	EUR	

Sum	of	
losses	in	bn.	

EUR	

CCTB	tax	
base	in	bn.	

EUR	

Nominal	
tax	rate	
2014	

CCTB	tax	
yield	in	bn.	

EUR		

AT	 2.18	 -0.21000	 1.972	 25.00	 0.493	

BE	 2.49	 -0.25000	 2.239	 34.00	 0.761	

BG	 0.70	 -0.00160	 0.702	 10.00	 0.070	

CY*	 0.00027	 -0.41000	 0.000	 12.50	 0.000	

CZ	 1.67	 -0.02000	 1.645	 19.00	 0.313	

DE	 4.42	 -0.67000	 3.745	 31.00	 1.161	

DK	 3.54	 -0.10000	 3.441	 24.50	 0.843	

EE	 0.32	 -0.05000	 0.273	 21.00	 0.057	

ES	 6.57	 -0.30000	 6.274	 35.30	 2.215	

EL	 0.09	 -0.08000	 0.009	 26.00	 0.002	

FI	 1.47	 -0.19000	 1.280	 20.00	 0.256	

FR	 7.29	 -0.29000	 7.003	 38.90	 2.724	

HR	 0.41	 -0.00475	 0.404	 20.00	 0.081	

HU	 0.16	 -0.05000	 0.110	 20.90	 0.023	

IE	 1.32	 -0.26000	 1.059	 12.50	 0.132	
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IT	 15.41	 -0.37000	 15.037	 30.90	 4.646	

LT	 0.11	 -0.02000	 0.088	 15.00	 0.013	

LU*	 1.35	 -3.22000	 0.000	 29.20	 0.000	

LV	 0.49	 -0.00042	 0.494	 15.00	 0.074	

MT	 0.05	 -0.01000	 0.041	 35.00	 0.014	

NL	 3.84	 -3.73000	 0.113	 25.00	 0.028	

PL	 2.12	 -0.02000	 2.097	 19.00	 0.398	

PT	 2.27	 -0.07000	 2.198	 30.00	 0.659	

RO	 1.67	 0.00000	 1.669	 16.00	 0.267	

SE	 5.75	 -0.25000	 5.496	 22.00	 1.209	

SI	 0.13	 -0.02000	 0.106	 17.00	 0.018	

SK	 0.36	 -0.00332	 0.360	 22.00	 0.079	

UK	 47.86	 -2.62000	 45.237	 21.00	 9.500	

Total	 114.03	 -13.220	 103.092	 		 26.039	
 
*for the purpose of tax yield calculation if the loss is bigger than current tax base, zero tax base is considered  
Source: Amadeus and Bankscope databases, own calculations 

 

From the perspective of CCCTB as the main incentive for large entities (not meeting the 

threshold) to enter the system was considered the fact of overall decrease of tax burden of 

the whole group. Our dataset covers 9116 large entities (not meeting the threshold) that 

would probably opt for the CCCTB system and 16979 large entities (not meeting the 

threshold) that would probably not opt for the CCCTB system (if the only existent incentive 

would be lower tax burden of the group). A large portion of entities that would probably not 

opt for the CCCTB are situated in Italy, Germany, Italy, Spain or Romania whereas the 

opposite group of entities (which would probably opt for the CCCTB) are situated in the 

United Kingdom, Italy or France. For more details about the distribution of entities based on 

the classification described above, see Table 16 below. 
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Tab. 16 - Division of Large entities and their motivation to opt for the CCCTB 

Country	
	

No.	of	
entities	
which	
would	
opt	for	
CCCTB*	

share	in	
%	

No,	of	
entities	
which	
would	
not	opt	
for	

CCCTB**	

	share	in	
%	

AT	 167	 1.83	 364	 2.14	
BE	 269	 2.95	 564	 3.32	
BG	 62	 0.68	 498	 2.93	
CY	 1	 0.01	 0	 0.00	
CZ	 162	 1.78	 860	 5.07	
DE	 218	 2.39	 1	018	 6.00	
DK	 200	 2.19	 295	 1.74	
EE	 36	 0.39	 85	 0.50	
ES	 447	 4.90	 1	644	 9.68	
EL	 20	 0.22	 4	 0.02	
FI	 123	 1.35	 113	 0.67	
FR	 1	660	 18.21	 153	 0.90	
HR	 45	 0.49	 238	 1.40	
HU	 51	 0.56	 36	 0.21	
IE	 141	 1.55	 13	 0.08	
IT	 852	 9.35	 7	411	 43.65	
LT	 22	 0.24	 14	 0.08	
LU	 26	 0.29	 23	 0.14	
LV	 44	 0.48	 188	 1.11	
MT	 1	 0.01	 1	 0.01	
NL	 163	 1.79	 100	 0.59	
PL	 192	 2.11	 950	 5.60	
PT	 140	 1.54	 245	 1.44	
RO	 189	 2.07	 1	352	 7.96	
SE	 332	 3.64	 313	 1.84	
SI	 9	 0.10	 89	 0.52	
SK	 67	 0.73	 231	 1.36	
UK	 3	477	 38.14	 177	 1.04	
Total	 9	116	 100.00	 16	979	 100.00	
Total	in	
dataset	

26	095	

 
Source: Amadeus and Bankscope databases, own calculations 
*since opting in would result in lower tax liability 
**since opting in would result in the higher tax liability 

 

As is visible in Table 8, there are differences in tax rates applied in the EU. It has an impact 

on the determination of corporate tax liabilities under both tax systems (i.e., national as 

well as CCCTB) and results in the fact that only 34.93% of large entities not meeting the 
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threshold would opt for the CCCTB and that 65.07% would continue apply the current 

corporate tax system (as entering the CCCTB would result in higher tax liability for them) if 

only the incentive of lower tax burden would be considered.  

However, there are also other benefits connected with the adoption of the CCCTB system 

as unified rules for corporate tax base construction and the elimination of transfer pricing 

issues, as all intra-group transactions within the group will be excluded from the tax base 

or one-shop-stop approach. All these attributes will probably result in a decrease in 

compliance costs of taxation. Therefore, to capture the dynamic effect and the changes in 

the behaviour of the entities, we further identify the range of possible impact bounded by 

maximum and minimum effect.  

Under maximum effect we assume that large entities (not meeting the threshold) 

encountering higher corporate tax liability will have the motivation to opt for the CCCTB 

system to be able to gain other benefits from this system. As is presented in the table 

below, implementation of consolidation element together with the tax sharing mechanism 

in the form of allocation formula (1) would generate the tax base of EUR 95.30 bn. in the 

whole EU (see the fourth column in the table below). As shown in Table 17 below, the 

highest tax base would be generated in the United Kingdom (EUR 28.73 bn.); the lowest, in 

Cyprus (EUR 0.2 mil.). This means that implementation of CCCTB in the group of large 

entities (not meeting the threshold) voluntarily entering the system under maximum effect 

(i.e., in a situation where entities encountering a higher corporate tax liability will have the 

motivation to opt in) would result in a 16.43% decrease in the tax bases in comparison with 

current situation (see column 2). 

However, the table below also shows the impact of the minimum effect, that is, the 

situation where only entities encountering lower corporate tax liability would enter the 

CCCTB system. The current tax base of those entities is EUR 82.12 bn. (see the sixth 

column). Under this assumption, the implementation of CCCTB would generate a tax base 

of EUR 60.12 bn. in the whole EU (see the seventh column). The highest tax base would be 

generated in the United Kingdom (EUR 26.91 bn.); the lowest, in Cyprus (EUR 0.02 mil.). 

Assuming a minimum effect, the implementation of the CCCTB in the group of SMEs 

would result in a 26.79% decrease in the tax bases in comparison with the current 

situation. 

The formulation of incentives for large entities (not meeting the threshold) to enter the 

system allows the determination of the effect of the CCCTB implementation in the group of 

large entities below the threshold. This effect is a decrease of 16.43%-26.79% in the tax 



FairTax WP-Series NO.12 
Report on behavioural model for measurement of the impacts of tax sharing mechanism under 
C(C)CTB 

 42 

bases in comparison with the current situation, depending on the reaction of the entities to 

the system’s implementation. 

 

Tab. 17 - The generation of the tax yield from CCCTB in the dataset of Large entities 

entering the CCCTB system 

	Country	
Nominal	tax	
rate	2014	

Max1	 Min2	

Current	
situation	-	
Tax	base	in	
bn.	EUR	

CCCTB	tax	
base	in	bn.	
EUR	

CCCTB	tax	
yield	in	bn.	

EUR		

Current	
situation	-	
Tax	base	
in	bn.	EUR	

CCCTB	tax	
base	in	
bn.	EUR	

CCCTB	tax	
yield	in	
bn.	EUR		

		 	

AT	 25.00				 2.18	 1.80	 0.45	 1.41	 0.96	 0.24	

BE	 34.00				 2.49	 2.50	 0.85	 1.41	 1.23	 0.42	

BG	 10.00				 0.70	 0.74	 0.07	 0.19	 0.18	 0.02	

CY	 12.50				 0.00027	 0.0002	 0.00003	 0.00027	 0.0002	 0.00003	

CZ	 19.00				 1.67	 1.70	 0.32	 0.76	 0.66	 0.13	

DE	 31.00				 4.42	 4.27	 1.32	 1.73	 1.19	 0.37	

DK	 24.50				 3.54	 3.18	 0.78	 2.64	 2.19	 0.54	

EE	 21.00				 0.32	 0.30	 0.06	 0.19	 0.14	 0.03	

ES	 35.30				 6.57	 5.90	 2.08	 3.93	 2.99	 1.06	

EL	 26.00				 0.09	 0.07	 0.02	 0.09	 0.07	 0.02	

FI	 20.00				 1.47	 1.34	 0.27	 0.99	 0.84	 0.17	

FR	 38.90				 7.29	 8.26	 3.21	 7.05	 6.53	 2.54	

HR	 20.00				 0.41	 0.47	 0.09	 0.15	 0.15	 0.03	

HU	 20.90				 0.16	 0.25	 0.05	 0.11	 0.17	 0.04	

IE	 12.50				 1.32	 0.92	 0.11	 0.96	 0.82	 0.10	

IT	 30.90				 15.41	 17.71	 5.47	 5.08	 4.81	 1.49	

LT	 15.00				 0.11	 0.07	 0.01	 0.08	 0.04	 0.01	

LU*	 29.20				 1.35	 0.48	 0.14	 1.12	 0.26	 0.08	

LV	 15.00				 0.49	 0.45	 0.07	 0.33	 0.28	 0.04	

MT	 35.00				 0.05	 0.0036	 0.0013	 0.0504	 0.00283	 0.00099	

NL	 25.00				 3.84	 4.48	 1.12	 2.32	 3.21	 0.80	

PL*	 19.00				 2.12	 2.06	 0.39	 0.86	 0.78	 0.15	

PT	 30.00				 2.27	 2.44	 0.73	 1.49	 1.13	 0.34	

RO	 16.00				 1.67	 1.83	 0.29	 0.49	 0.57	 0.09	

SE	 22.00				 5.75	 4.84	 1.07	 4.74	 3.84	 0.84	

SI	 17.00				 0.13	 0.12	 0.02	 0.03	 0.02	 0.00263	

SK	 22.00				 0.36	 0.40	 0.09	 0.15	 0.14	 0.03	

UK	 21.00				 47.86	 28.73	 6.03	 43.78	 26.91	 5.65	

Total	 		 114.03	 95.30				 25.14				 82.12				 60.12				 15.21				
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1) Situation when all eligible SMEs will enter into the system. 
2) Situation when eligible SMEs will enter into the system provided that the new system will generate the 
lower tax obligation.  
Source: Amadeus and Bankscope databases, own calculations 
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5. Conclusion 
Based on the static model, which was developed in a previous deliverable, this 5.1 

deliverable develops the model further and constructs a semi-dynamic model that also 

enables capture of the changes in the behaviour of the entities due to the implementation 

of C(C)CTB.  Therefore, three datasets of entities were employed in the research. The first 

dataset was the dataset of entities meeting the threshold of EUR 750 mil. of consolidated 

turnover, which will need to enter the C(C)CTB system obligatorily. The second dataset was 

the dataset of SMEs, which probably will enter the system voluntarily based on the 

existence of incentives (existence of cross-border losses and accessibility of R&D deduction 

for CCTB system and overall lower tax burden for the group for the CCCTB system). In 

addition, the third dataset was the dataset of large entities that do not meet the threshold 

of EUR 750 mil. but that have incentives to enter the C(C)CTB system (existence of cross-

border losses for the CCTB system and a lower tax burden for the group with a CCCTB 

system). 

The construction of a semi-dynamic model enabled more precise research on the impact of 

C(C)CTB implementation, particularly in the group of entities that will be able to enter the 

system voluntarily. For CCTB, we have identified the entities that have a motivation to 

enter the system (i.e., SMEs and large entities under the threshold with existent cross-

border losses). This identification enabled the quantification of the impact of these entities 

entering the CCTB system on the budget revenues of the individual member states across 

the EU. However, the classification of entities capturing the changes in the behaviour of 

the companies also enabled research on the range of the impact of the CCCTB 

implementation on the budget revenues in individual member states across the EU. It was 

possible to quantify the minimum effect, that is, the situation where the entities would be 

motivated to enter by the group’s lower overall tax burden, and by its maximum effect as 

well (that is, the situation where entities would enter the system although the tax burden of 

the group would not be lower, because other features connected with the system would be 

more attractive for them. These features include the accessibility of consolidation regime, 

the lower compliance costs of taxation and the allowance for growth and investment). 

In the group of large entities above the set threshold of EUR 750 mil. of consolidated 

turnover, which would need to enter the C(C)CTB system obligatorily, the research 

revealed that the implementation of CCTB would result in a 2.2% decrease in the total tax 

base in the EU from the current situation; for CCCTB, the decrease would be 4.7%. 
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In the dataset of SMEs under the assumption that all entities with existent cross-border 

losses would enter the CCTB system, the research revealed that this would result in a 6.7% 

decrease in the total tax bases in the EU from the current situation. The impact of the 

CCCTB implementation in this dataset was quantified as a 46.0-58.6% decrease in the total 

tax base in the EU, depending on the number of entities voluntarily entering the system. 

The lower limit represents the situation in which only entities encountering a lower tax 

burden would enter the system; the upper limit represents the situation in which other 

features of CCCTB would also be attractive, and all the entities within the group would 

enter the system. 

A similar perspective was applied to the dataset of large entities that do not meet the EUR 

750 mil. in consolidated turnover threshold. Assuming that all entities in this group with 

existing cross-border losses would enter the CCTB system, the research revealed that it 

would result in a 9.6% decrease in the total tax bases in the EU from the current situation. 

The impact of the CCCTB implementation in this dataset was quantified as a 16.43-26.79% 

decrease in the total tax base in the EU, depending on the number of entities voluntarily 

entering the system. The lower limit represents the situation where only entities 

encountering a lower tax burden would enter the system; the upper limit represents the 

situation where other features of CCCTB would also be attractive, and all the entities 

within the group would enter the system. 

However, it must be highlighted that, given Brexit, the construction of a semi-dynamic 

model revealed that, in the group of entities meeting the threshold, the highest cross-

border losses are situated in the United Kingdom; the highest number of eligible entities is 

situated there as well. In the dataset of SMEs, those with the highest cross-border losses 

are again located in the United Kingdom. A similar situation was also found in the dataset 

of large entities below the threshold. This fact will probably have a significant impact on 

the distribution of group tax bases across the EU under the CCCTB system as well as on the 

volume of the tax base under the CCTB system. 

Therefore, in the next deliverable, the reflection of the latest development, Brexit, will be 

projected, and the impact on the results will be quantified to provide the most precise 

picture of the impacts of C(C)CTB implementation in the EU. 
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