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Abstract 

We analyze profit shifting carried out by multinationals worldwide and estimate associated tax 

revenue losses using firm-level data from Country-by-Country reporting. We show how the 

dataset outperforms existing datasets, we expand the analysis of the non-linear response of 

profits to tax rates and investigate non-linear responses by MNE nationality and size. Our results 

suggest that the elasticity of profits with respect to corporate tax rates is eight times larger than 

the literature in lowest tax jurisdictions, and sixty percent lower amongst jurisdiction-pairs with 

smaller tax rate differences. Results suggest fixed cost in profit shifting exist and differ by MNEs 

headquarter.  
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1 Introduction  

Multinational corporations (MNEs) remain at the centre of a heated and long-standing debate 

on the amount of corporate income tax they effectively pay. In the past decade, leaked  

documents leading to scandals such as LuxLeaks, together with increased media attention  for 

the tax affairs of MNEs, have fuelled the debate by providing anecdotal evidence on how  

multinational firms are capable of reducing or even abating completely their corporate tax 

liability.  

The increased attention paid to the base erosion and profit shifting (BEPS) behaviour of MNEs 

has been accompanied by the emergence of a crescent-like heterogeneity among firms. There is 

a large body of evidence showing that firms have become larger and their sales more 

concentrated among superstar firms (Van Reenen, 2018), possibly because of economies of 

scale driven by increased digitalisation and sustained globalisation. 

The contraposition between the increasing economic relevance of multinational enterprises, the 

corresponding fall in the importance of domestic firms, the evidence of increased mark-ups 

(Hall, 2018) and a decrease in the labour share of GDP (Autor et al., 2020), have contributed to 

the rising widespread social discontent toward the largest MNEs not paying “their fair share” of 

taxes. This is the context in which the OECD and the so-called Inclusive Framework have rolled 

out the BEPS programme of anti-avoidance measures in 2015 and reached an historical 

agreement in October 2021 on the reform of the international corporate income tax system. 

The increasing relevance of profit shifting within the international taxation debate has induced 

a recent surge in the number of papers attempting to evaluate this phenomenon. Comprehensive 

literature reviews and meta-analyses have been carried out by Dharmapala (2014), Hines (2014), 

the OECD (2015), Heckemeyer and Overesch (2017) and, more recently, by Beer, de Mooij and 

Liu (2020). While the methodologies and magnitude of results may vary, the papers provide 

general evidence for the existence of profit shifting. 
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The different approaches used to estimate profit shifting vary according to the type of data used. 

While part of the literature uses macroeconomic data (see Crivelli, de Mooij and Keen 2015; 

Acciari et al. 2015; Bolwijn et al. 2018; Tørsløv, Wier and Zucman 2018), another strand 

evaluates profit shifting using micro data (see Huizinga and Laeven 2008; Beer and Loeprick 

2014; Dowd et al. 2017; Johansson et al. 2017; Fuest et al. 2021).  

Profit shifting analysis may also vary according to the assumption on linearity of profit shifting 

patterns. Most existing papers carrying out the micro-based profit shifting estimation assume a 

linear relationship between profit allocation and taxation. One exception to this is the work of 

Dowd, Landefeld and Moore (2017) (henceforth DLM). 

Our paper consists of a micro-based econometric analysis exploiting a novel dataset: Country 

by Country Reporting (CbCR). This is the first paper using a firm-level CbCR data covering 

domestic and foreign MNEs across all jurisdictions where a corporate group has a taxable 

presence.2 This type of data has never been available to researchers before. Its key advantage is 

that, for each MNE and in every country, it allows us to disentangle information on real activities 

from tax-related determinants of profit allocation. 

Our paper, in addition to providing an estimation of profit shifting by applying the standard 

linearity assumption, is closely related to DLM in that it analyses non-linearity in MNE 

behaviour. Similarly to DLM, we investigate the existence and magnitude of non-linearity in 

the responses of firms to changes in taxation. We find strong evidence that this phenomenon 

exists, and it is of significant statistical and economic importance.  

We make a further step with respect to DLM by estimating elasticity not only with respect to 

CIT rates but also with respect to CIT rate differentials, therefore adopting an approach that is 

more consistent with the theoretical models of profit shifting. Finally, we further examine how 

                                                           
2 While Fuest et al. (2021) use micro-based CbCR, their data report information only on German MNEs. 
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MNEs react to changes in CIT rates when locating profits in countries with rates higher than 

average. While DLM’s approach leads to counter-intuitive positive elasticities in these 

countries, i.e. increases in CIT rates may induce a higher profit allocation in these jurisdictions, 

our specification delivers more consistent negative semi-elasticities. 

 This paper contributes to the literature in several ways: 

i) We first provide evidence of the advantages of our data with respect to the most 

commonly used dataset (Orbis Bureau van Dijk). We also combine CbCRs with tax 

return data to explore the magnitude of possible double counting in CbCR data because 

of how dividends are reported. This enables us to obtain a much more accurate picture 

of the activities of an MNE across different countries.  

ii) We then estimate the semi-elasticity of profit shifting and we find a lower linear 

elasticity than in the current literature. While the literature estimates that an increase of 

one percentage point in the CIT rate in a jurisdiction is correlated with a decrease of 

between 0.8% and 1.5% in profits allocated to that jurisdiction3, our estimates predict a 

decrease in profits by 0.68%. 

iii) Next, we provide evidence of statistically significant and economically sizable non-

linearities in profit shifting behaviour with respect to different levels of CIT statutory 

rates and CIT rate differentials. Our model suggests that low tax countries face an eight 

times larger semi-elasticity than is suggested by the literature. Furthermore, we find that 

the propensity to profit shift is sixty percent lower than the literature estimates for 

countries with CIT rates similar to the rate observed in other countries. Our findings 

                                                           
3 The meta-analysis carried out by Heckemeyer and Overesch (2017) found a semi-elasticity of -0.8, while Huizinga 

and Laeven (2008) observed a -1.4 semi-elasticity. In their meta-analysis, Beer, De Mooij and Liu (2020) find a 

mean semi-elasticity of -1.5 in the most recent years and observe that estimates using micro data are lower, in 

absolute terms, than the estimates obtained in macro analyses. The recent paper by Dharmapala (2019) examines 

the differences between micro and macro estimates; while his studies based on micro data reported a semi-elasticity 

of -0.8 (Dharmapala 2014), other papers based on macro data suggest that about 40 percent of the foreign profits 

of MNEs are shifted to tax havens (Tørsløv, Wier and Zucman 2018). 
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suggest that the location of profits in low tax jurisdictions is strongly driven by tax 

savings motives rather than economic motives, implying that even a small increase in 

the tax rate in a low tax country would substantially reduce the profits reported there. On 

the other hand, in countries with a CIT tax rate closer to the worldwide average, where 

profits are more aligned with genuine economic activity, a change in the CIT tax rate 

would have a smaller effect on the reported profits.  

iv) We provide evidence that larger MNEs are involved in higher levels of profit shifting. 

Moreover, our results provide novel evidence of the existence of a non-linear 

relationship between size and profit shifting as the rate of increase in profit shifting 

decreases for larger MNEs. Our findings may reflect the existence of fixed costs in 

shifting profits, in line with a recent strand of literature (Bilicka, 2019), which may 

become relatively less important once the MNE has reached a certain size.  

v) We provide evidence for differences in the propensity to shift profit of MNEs 

headquartered in different countries finding that European MNEs shift on average less 

profits than their American and Asian-Oceanian counterparts. However, MNEs in 

Europe and the Americas are more inclined to shift profits towards extremely low tax 

countries than their Asian and Oceanian counterparts. Our results may suggest the 

existence of different fixed costs in profit shifting by country of headquarter. 

vi) Finally, at country level we estimate revenue losses and gains associated with profit 

shifting. We also estimate how profit shifting estimates would decrease when accounting 

for the proposed minimum effective corporate income tax system.4 

The remainder of the paper is organised as follows. Section 2 describes the data and provides a 

comparison between CbCR and Orbis BvD in terms of geographic coverage before providing 

some descriptive statistics of the dataset. Section 3 details the methodology we follow in 

                                                           
4 The Appendix also contains the estimation of the 2017 US Tax Cut and Jobs Act. 
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identifying the effect of changes in taxation over profit allocation. Section 4 outlines the results 

of the estimated regressions and discusses the findings, while Section 5 provides an estimation 

of the amount of shifted profit and induced revenue loss. Section 6 concludes. 

2 Data  

2.1 About the Country-by-Country Reporting Data 
 

Under BEPS Action 13 “Transfer Pricing Documentation and Country-by-Country Reporting”, 

countries implemented the Country-by-Country Report (CbCR), a new reporting tool to be filed 

by MNE groups with global consolidated revenues of at least €750 million. MNE groups must 

report CbCRs in the jurisdiction of tax residence of the Ultimate Parent Entity (UPE) of the 

group or, in some circumstances, the report may be filed in another country via a surrogate 

parent entity or through local filing.5 Tax administrations exchange the information contained 

in the CbCR on an automatic basis with all of the foreign jurisdictions in which the MNE 

operates. As a result of this system of exchange, each tax administration has access to micro-

data on both domestic and foreign MNEs that operate in the country. 6 

Within the CbCR, MNEs report information on a set of variables, notably profits, total, related-

party and unrelated-party revenues, taxes paid, number of employees and tangible assets. All 

variables are reported on a country by country basis, by aggregating values referred to all the 

entities operating in the country – the so-called “subgroup”. Hence, the number of subgroups 

                                                           
5 The Surrogate Parent Entity (SPE) is an entity of the MNE Group that has been appointed as a substitute for the 

UPE to file the CbCR in that entity’s jurisdiction of tax residence, on behalf of the MNE Group. Entities act as 

surrogate parent entities in the case that the country of their UPE has not implemented CbCR filing. For a more 

detailed description of the structure of the CbCR, its comparison with existing data sources, and challenges related 

to the use of CbCR, see Santomartino, Bratta and Acciari (2020). A thorough analysis of the limitations of CbCR 

data is provided by the OECD in the disclaimer accompanying the release of CbCR statistics as well as in the 

relevant section of the Corporate Tax Statistics Publication. 
6 CbCRs are filed by MNEs with global revenues above €750 million. Seventy-six jurisdictions have multilateral 

or bilateral competent authority agreements in place for the exchange of information on CbCR. See Country-by-

Country Reporting – Compilation of Peer Review Reports for more information. 

https://www.oecd.org/tax/tax-policy/anonymised-and-aggregated-cbcr-statistics-disclaimer.pdf
https://www.oecd.org/tax/beps/country-by-country-reporting-compilation-of-peer-review-reports-phase-3-fa6d31d7-en.htm
https://www.oecd.org/tax/beps/country-by-country-reporting-compilation-of-peer-review-reports-phase-3-fa6d31d7-en.htm
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reported in each country indicates the number of MNEs having at least one entity located in the 

country. 

The uniqueness of the CbCR dataset is threefold: first, it has extensive geographic coverage; 

second, it combines in one single source financial and tax information; and third, it connects the 

activities of entities in different jurisdictions with the MNE group to which they belong. 

Furthermore, being data filed with tax authorities, it can be thought of as having a high level of 

accuracy as tax authorities can cross-reference CbCR information with other available 

information to them such as tax payments, the transfer pricing master, and local file. 

The CbCR data used in this study are CbCRs filed by MNEs that have their Ultimate Parent 

Entity in Italy and foreign MNEs with at least one subsidiary in Italy. Given that Italy is both a 

country with substantial manufacturing activity (the second largest in Europe in this regard) and 

is an important market, the presence of MNEs is extensive and the global coverage of the dataset 

substantial, as described below. Based on aggregated OECD data, we estimate that our dataset 

covers around 60% of total CbCRs filed globally. 

In spite of these substantial advantages, the data has some limitations that are both of structural 

and transitory nature.  

Transitory limitations include filing mistakes connected with the novelty of the data. In order to 

address this issue, we perform an in-depth cleaning procedure in line with that carried out by 

Santomartino, Bratta and Acciari (2020).7  

The main structural limitation of CbCRs lies in the possible inclusion of intra-company 

dividends within the reported profits, as the first version of the OECD guidelines on CbCR did 

                                                           
7 Common mistakes included multiple identical reports sent for the same MNE group from different reporting 

entities, the use of country-specific currencies instead of the Euro, and unit mistakes, e.g. values expressed in 

thousands, with the number of employees mistakenly multiplied by 1,000. Please also refer to OECD (2019), 

Common errors made by MNEs in preparing Country-by-Country reports. 
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not explicitly address whether these should be included in the profit variable. Despite “profits 

before taxes” in financial accounts normally including dividends, the inclusion of dividends into 

profits could cause two types of issue. One may consist of computing a lower backward-looking 

Effective Average Tax Rate (EATR) as dividends are usually partially exempt8, however this 

does not affect our analysis as we do not include backward-looking EATR in our estimations. 

The second problem may result in a possible double counting of profits (Horst and Curatolo 

2020).9 Double counting in the profit variable is an issue that is not exclusive to CbCRs since it 

also affects other data sources, such as Orbis-BvD and the US Bureau of Economic Analysis 

data (Blouin and Robinson 2020). We address this issue first by exploring its magnitude, which 

is achieved by matching CbCRs with tax return data, and secondly by accounting for it in the 

regressions.  

We use Tax Return data to determine the relevance of dividends in profits for Italian and foreign 

MNEs in Italy, finding that the dividend issue mainly concerns UPEs, thus suggesting that 

controlling for the UPE’s country effect on profit allocation in the regression may tackle this 

issue. 10 See Section 3.1 for additional information on methodology. 

A second structural limitation regards the absence in the dataset of MNEs with a total revenue 

below €750 million, we address this caveat by applying a correction in the revenue estimation 

to account for smaller MNEs by using Orbis BvD proportions. 

                                                           
8 As an example, a holding company receiving dividends without other operational activities would have high 

profits without tax liability, as dividends are (in principle) already taxed at the level of the subsidiary that has 

generated the profits.   
9 Horst and Curatolo identify two additional double counting issues, referred to as stateless entities and permanent 

establishments, which are however broadly referred to US-based MNEs. As to stateless entities, we do not consider 

profits reported as “stateless”, therefore no double counting should arise. In relation to the double counting of 

profits of permanent establishments, the OECD Action 13 Report clearly states that permanent establishment data 

should be reported by reference to the tax jurisdiction in which it is situated and excluded from the tax jurisdiction 

of residence of the business unit of which the permanent establishment is a part. Horst and Curatolo state that the 

IRS instruction did not accurately reflect the OECD indication in this respect, however the instructions issued by 

the Italian Revenue Agency are clear in this respect, thus indicating that this issue may concern mainly US-based 

MNEs. 
10 We find dividends to be concentrated in a modest share of MNEs, accounting for 14% of the sample, and mainly 

in MNEs with Italian UPE. Dividends account for 12% of profits reported in Italy by foreign MNEs and 38% of 

profits reported there by Italian MNEs. 
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2.2 Comparison with Orbis BvD dataset 
 

The majority of the literature following the micro-data approach uses the Orbis BvD dataset to 

estimate profit shifting. Despite being one of the most used and most complete cross-country 

firm-level dataset that has been accessible up to now, one of the most relevant limitations of 

using Orbis BvD is the lack of data for specific subsets of countries and firms, namely US firms, 

firms in the United States and firms in low tax countries. Evidence of this under-

representativeness has been provided by the literature (Tørsløv, Wier and Zucman, 2018). 

Due to these limitations, profit shifting analysis based on Orbis BvD may overlook a significant 

part of the story.11 

We carry out a comparative analysis of CbCR and Orbis BvD data in terms of extensive and 

intensive coverage. From the first perspective, we compare the geographical coverage of the 

two datasets at the aggregated level. From the second perspective - intensive coverage - we 

compare MNEs and explore whether the same MNEs are depicted in a different way in the two 

datasets. This second aspect is particularly relevant when carrying out a profit shifting analysis 

at micro-level, as observing partial profit distributions among countries within the MNEs may 

lead to different profit shifting estimations.  

As to the extensive coverage analysis, in order to better align the two datasets, we select from 

Orbis BvD the same universe of firms included in the CbCR dataset, meaning all MNEs with a 

total revenue of at least €750 million with at least one subsidiary in Italy.12 We then compare 

the geographical distribution of activities in order to explore the under-representation in Orbis 

BvD of US MNEs, of affiliates of non US-MNEs located in the United States, and of affiliates 

of MNEs operating in low tax and investment hub countries. Figure 1 reports pre-tax profits in 

                                                           
11 One additional source for worldwide activities of MNEs is the US Bureau of Economic Analysis dataset, which 

however only contains data for US MNEs, thus not permitting a cross-country comparison by MNE nationality. 
12 The Orbis BvD dataset has been constructed by using Italian tax returns to identify Italian subsidiaries that are 

part of an MNE, either domestic or foreign; hence, we reconstruct the MNE structure using Orbis ownership 

information. Data refers to 2016 due to data availability issues, however we do not expect that a different reference 

year would change relevantly the overall distribution and coverage of the dataset. 
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CbCR and Orbis BvD across country groups classified by income levels. Data are reasonably 

comparable as we consider the same variable, i.e. profit before tax in both datasets.  

  

Figure 1. Profit before tax by income groups in Orbis and CbCR (€ million) 

Source: Authors’ calculations based on CbCR data for fiscal year 2017 and Orbis BvD for 2016. Both the data refer to MNEs 

with total revenue above €750 million reporting at least one subsidiary in Italy.  

Note: Income group classification follows the World Bank classification. We define Investment Hubs as jurisdictions with 

inward FDI stock over GDP above 150%, in line with the OECD approach (OECD 2020). List of countries by income group is 

reported in the Appendix. The data refers to the location of subsidiaries. The separate representation of the United States from 

its income level group is intended to highlight the extent of the under-representation of MNEs in the US in the Orbis BvD 

dataset. 

 

Profits reported in the United States in Orbis BvD account for around €70 billion, a value that 

clearly shows the under-representation of MNEs in US in the Orbis BvD dataset, especially if 

compared with profits reported in the CbCR that are equal to €946 billion. Additionally, by 

reporting €1.3 trillion of profits in the investment hubs, CbCR provides better coverage of these 

countries. By contrast, Orbis BvD, which reports a total of €199 billion, does not seem to be a 

suitable dataset for analysing investment hubs. Profits reported in the CbCR dataset are also 

higher than in the Orbis BvD data for the other income groups, indicating an overall broader 

coverage of CbCR data with respect to Orbis BvD data, although the coverage issues seem to 

be less egregious for these categories. The results are consistent even when looking at other 

variables such as total revenue. It is worth noting that in this case CbCR also outperforms Orbis 

BvD in terms of data coverage. 
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Figure 2 presents the shares of the two datasets for different income groups in terms of the 

percentage of overall profits reported. Profits reported in the US account for 20 per cent of world 

profits in the CbCR dataset, whereas they only account for 4% of global profits in the Orbis 

BvD dataset. Investment hubs account for 27% of total profits in the CbCR dataset, while the 

share is lower – only 13% – in Orbis BvD. 

 

 

 

Figure 2. Profit distribution by income groups in Orbis and CbCR (% share over total; 

Outer circle CbCR, Inner circle Orbis) 

Source: Authors’ calculations based on CbCR data for the fiscal year 2017 and Orbis BvD for 2016. Both sets of data refer to 

MNEs with total revenue above €750 million reporting at least one subsidiary in Italy.  

Note: Income group classification follows the World Bank classification. We define Investment Hubs as the jurisdictions with 

inward FDI stock over GDP above 150%, in line with the OECD approach (OECD 2020).  

 

Similar conclusions can be drawn by analysing the comparison between both datasets when 

examining the distribution of profits by income groups of the Ultimate Parent Entity (UPE). In 

Orbis BvD, the profits of MNEs based in the US account for 18% of the world total, whereas 

they account for 30% of the world total in the CbCR. 

As to the intensive coverage analysis, we analyse the capability of Orbis BvD to describe the 

complete MNE structure in a way that is consistent with the actual structure observed in CbCR. 
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We merge the two datasets and explore MNE groups that are observable in both CbCR and 

Orbis BvD (1,459 MNEs) in order to be able to directly compare the representativeness of the 

two datasets with respect to the same MNEs (see the Appendix for extensive methodology).  

We find that the share of subgroups with missing information in Orbis BvD over the total 

number of subgroups observed in CbCR is equal to 63 per cent. This implies that 63% of the 

subgroups present in the CbCRs are missing in Orbis BvD. If we decline the analysis by 

geography, we observe that the share of missing information is higher for non-European 

countries (83%) with respect to European countries (40%) and is particularly relevant for Africa 

(93%) and the Americas (92%).13 

Within our dataset, 15 jurisdictions report a 0 per cent CIT rate and these jurisdictions have 

among the highest share of missing information in Orbis BvD ranging from 95 per cent to 100 

per cent.  

We observe that the nationality affected the most by the missing information in Orbis BvD is 

the United States. MNEs with their UPE in the United States number 420 (representing 29% of 

total MNEs in the sample used for comparison) and the average share of missing information is 

61 per cent (see Appendix). 

Hence, our analysis suggests that the lack of data is not random and is associated with the 

specific country’s characteristics (such as the low CIT rate or specific geographical area), thus 

estimating profit shifting using Orbis BvD will deliver biased results. CbCR, by covering some 

country groups that were previously under-represented, is among the best datasets to use in an 

analysis of multinational activity worldwide and to estimate profit shifting. This comparison 

also shows that the availability of this new source of data for economic analysis is a crucial 

                                                           
13 We also compare profits in CbCR and Orbis BvD for each country for which information is available in both 

datasets. We find that profits in CbCR are higher by 64% than those reported in Orbis. Hence, even for the same 

geographical coverage, CbCRs is more informative. 
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achievement with respect to the recommendations included in the Action 11 “Measuring and 

monitoring BEPS” final report of the OECD/G20 BEPS project (OECD 2015a). 14 

2.3 Data description and Statistics 
 

This section reports some of the main statistics on the variables used in our econometric analysis. 

For the purpose of our analysis, we focus on firms with positive profits. This is an immediate 

consequence of using the log-level methodology, because profits allocated in a jurisdiction are 

estimated using their logarithm value. The methodology will be examined in detail in Section 3.  

The descriptive statistics refer to the sample used in the econometric analysis and thus we drop 

observations for which we either do not know the affiliate’s number of employees, tangible 

assets, and unrelated party revenues of an MNE in a given country or if the respective value is 

zero. We therefore end up with a dataset composed of 46,563 observations, where each 

observation contains the financial information of an MNE in a jurisdiction.  

The observations refer to 2,262 MNEs located in 221 tax jurisdictions. Note that as CbCRs is 

filed for tax purposes, information is reported by tax jurisdiction. For simplicity of exposition, 

throughout the paper we use the term country and jurisdictions indifferently. If we group 

countries by their geographical area and count the number of MNEs being present with at least 

one subsidiary in the area, we observe that 2,209 MNEs have at least one subsidiary in Europe, 

1,933 have at least one subsidiary in Asia and Oceania, 1,866 in the Americas, and 962 MNEs 

in Africa.  

In terms of the geographical area of the Ultimate Parent Entity, 1,193 are European MNEs, 750 

are from the Americas (i.e. MNEs with their UPE in the American continent), 307 have a UPE 

in Asia and Oceania, and 12 are African. Table 1 reports some descriptive statistics of the data. 

                                                           
14 CbCR is also better with respect to Orbis BvD when analysing taxation variables, as Orbis BvD based on 

accounting data. See Blouin and Robinson (2020) for a detailed analysis on the double counting issue associated 

with using Orbis BvD and the benefits of using CbCR data. 
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Additional information on UPE characteristics (i.e. sector and income group of the UPE’s 

country) is reported in the Appendix.  

Table 1. Descriptive Statistics by geographic area of subsidiaries 

 

Geographic Area of subsidiaries 

Europe Americas 
Asia & 

Oceania 
Africa 

Positive Profits  
(€ millions) 

Average 101 172 79 21 

Total 2,289,160 1,320,656 1,072,624 51,255 

Unrelated Parties 

Revenue 
Average 389 1,006 460 102 

(€ millions) Total 8,857,949 7,746,768 6,270,045 254,661 

Total Revenues Average 666 1,430 692 145 
(€ millions) Total 15,152,153 11,009,032 9,425,283 359,788 

Tangible Assets Average 203 467 201 102 
(€ millions) Total 4,627,320 3,592,655 2,731,352 252,665 

Employees 
Average 977 2,352 1,440 585 

Total 22,224,947 18,100,251 19,609,449 1,455,546 

Profits/unrelated party revenues 
(median*) 

8% 10% 11% 14% 

Profits/Tangible Assets  
(median*) 

51% 42% 59% 57% 

Profits/Employees 
(€ median*) 

21,428 21,724 21,332 16,970 

Source: Authors’ calculations based on CbCR data for the fiscal year 2017, coincides with the sample used in the econometric 

analysis. 

Note: Profits, revenues and assets are in millions of Euro. Positive profits refer to strictly greater than 0 pre-tax profits in the 

jurisdictions. The values are assigned to an area according to the geographic area of the jurisdiction in which they are reported. 

* For reasons of confidentiality, Medians are computed as the average value of the variable among the observations between 

the 45th and 55th percentile. 

 

Europe reports the highest values of all variables, while the American continent reveals the 

highest averages. This means that while we observe more European MNEs in our dataset with 

the result that the total amount of variables is higher, on average, MNEs subsidiaries located in 

the Americas are larger in terms of average profits, revenues, tangible assets, and number of 

employees. 

The median share of profits over unrelated party revenues does not appear to vary significantly 

among geographical areas, however Africa presents the highest share (14%), whereas Europe 

accounts for the lowest share (8%). When analysing the share of profits over assets, Asia and 
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Oceania and Africa report the highest median shares (59% and 57% respectively), whereas the 

Americas report the lowest (42%). As to the amount of profits per employee, this also does not 

vary significantly among geographical areas, with the exception of the low value reported in 

Africa. Further descriptive statistics are reported in the Appendix. 

Figure 3 reports average profits by income group, comparing it with unrelated party revenues 

and tangible assets. We use the income group classification by the World Bank and define, in 

line with the OECD approach (OECD 2020), investment hubs as countries with inward FDI 

stock over GDP above 150%.15 

 

Figure 3. Distribution of profit, revenue, and tangible by income group 

Note: The graph reports the average value of positive profits and unrelated party revenues on the left axis. The value are 

reported in million euros. On the right axis, the ratio of the value of tangible assets over positive profits are expressed in 

percentage points. The income group classification used is provided by the World Bank. Investment hubs are defined as 

jurisdictions with inward FDI stock over GDP above 150%, in line with the OECD approach (OECD 2020). 

 

While average profits decline steadily from high to low income countries, investment hubs 

report extremely high values of average profits. As high profits allocated in a jurisdiction may 

be correlated with high values of tangible assets and therefore high remuneration, we compare 

profit allocation with the ratio of tangible assets over profit.16 Figure 3 shows that the elevated 

                                                           
15 As Guernsey, Jersey, and the Cook Islands are not present in the World Bank dataset, we follow for them the 

classification used by OECD (OECD 2020a). For a very small remaining set of countries it was not possible to 

associate an income group due to the lack of data in both the World Bank dataset and OECD publication. 
16 We use the share of tangible asset over profits instead of the commonly used ratio of profits over tangible as 

many subsidiaries do not report tangible assets in investment hubs. By putting profits as the denominator we can 

include observations that also referred to subgroups in investment hubs with zero tangible assets.   
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presence of profits in investment hubs does not seem to correlate with a high level of tangible 

assets since the ratio of tangibles over profits is the lowest in investment hubs. This comparison 

seems to suggest that tangible assets do not explain the high profits in this group of countries. 

Next, we investigate whether the high value may be correlated with extremely high revenues. 

The green diamonds in Figure 3 represent the average unrelated party revenues in each income 

group. Revenues appear higher in investment hubs than in low and middle-income countries; 

however, they are lower than revenues reported in high income countries. Despite the fact that 

higher revenues can be found in investment hubs, the difference in profits between investment 

hubs and high income countries does not seem to be explained by the difference in revenue. As 

a robustness check we also examine the number of employees and obtain similar conclusions as 

they are unable to explain the high profits in investment hubs. 

We further analyse the allocation of profits and real activities by income group and MNE 

nationality together (extensive results are reported in the Appendix). In a comparison of MNEs, 

European MNEs report the highest percentage of profit being allocated in investment hubs 

(34%), however those from the Americas report the highest residual profits according to all of 

the residual profit proxies used. Asian and Oceanian MNEs report lower residual profits than 

their counterparts in Europe and the Americas in almost all income groups; however they seem 

to be more present, in terms of profit allocation, in lower and upper middle income countries. 

Despite MNEs from Asia and Oceania reporting lower residual profits than the Americas and 

Europe, this difference is lowest for high income and upper middle income countries. Carrying 

out profit shifting analysis requires having information on CIT rates in the various countries. 

We therefore collect information on statutory CIT rates for all 221 jurisdictions in our sample 

using the OECD corporate tax statistics dataset, the KMPG CIT rates table, and gathering 

information on national sources for the few missing countries. Among the 46,563 subgroups, 

755 refer to countries reporting a zero-CIT rate, 2,200 report a CIT rate between 0 and 12.5%, 
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while 43,608 subgroups refer to countries with a CIT rate above 12.5%. All MNEs report higher 

residual profits in countries with a zero CIT rate (Table 2). It is interesting to note that while 

MNEs from Europe and the Americas report a very skewed residual profit distribution among 

CIT rates, presenting shares of residual profits in zero-rate countries that are double those 

reported in the other countries, Asian MNEs are characterised by a more homogeneous 

distribution of residual profits. We investigate this difference in residual profit distribution 

further in Section 4.3. 

Table 2. Residual profits by CIT rate and MNE’s nationality 

MNE  

Nationality 

 
Subgroups’  

CIT 

Rate 

Profits/Tangible Assets 

(median*) 

European Asian Americas 

𝐶𝐼𝑇 = 0 168% 46% 163% 

 0 < 𝐶𝐼𝑇 ≤ 12.5% 61% 44% 91% 

𝐶𝐼𝑇 > 12.5% 50% 34% 66% 
Note: We do not report data referring to the African MNEs as the number of observations does not allow for reporting the 

variables by CIT rate. Similar results can be obtained using different proxies for residual profits. 

*For confidentiality, the median values are computed as averages of values contained between the 45th and 55th percentile.  

 

Further, we collect information on the corporate forward looking Effective Average Tax Rate 

(EATR)17 by combining the rates computed by the OECD and reported in the Corporate Tax 

Statistics Dataset with the Oxford University Centre for Business Taxation dataset (whenever 

the OECD data does not report the EATR for a specific country). In the absence of data on 

EATR in both datasets, we approximate the EATR as follows. We impose EATR to be zero in 

countries with a zero CIT rate; for the remaining set of countries for which we do not possess 

information on EATR, we impose the effective rate to be equal to the difference between the 

statutory tax rate of the country and the median distance between statutory and effective tax 

rates observed in the dataset.18  

                                                           
17 Built on the theoretical model developed by Devereux and Griffith (1999, 2003). 
18 Among the 221 tax jurisdictions in our dataset, we have the EATR information for 78 countries. Among the 

remaining 143 jurisdictions for which the EATR is missing, 9 report zero statutory CIT rate and therefore we can 
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Finally, we combine our data with Orbis BvD to obtain the sector of the MNE, by doing so we 

merge the reporting entity information within the Orbis BvD dataset and assume the reporting 

entity’s sector to be a good representation of the MNE’s activity. 

3 Methodology 

We commence our analysis by examining different proxies for estimating tax treatment effects 

on profit allocation. In the baseline scenario, described in Section 3.1, we alternatively use 

statutory and forward-looking effective corporate income tax rates as independent variables. 

Next, we introduce rate differentials in lieu of the levels as estimators for profit shifting 

activities. Once we estimate the linear coefficients in Section 3.2, we relax the linearity 

assumption and estimate the non-linear effects of taxation on profit shifting. We further analyse 

the role of MNE nationality and size on profit shifting activities, investigating their non-linear 

effects. 

3.1 Baseline Scenario 
 

We start by estimating the effect of an increase in corporate income tax rate over profits 

allocated in the country. We provide estimates both by applying the statutory corporate income 

tax rate (CIT) and the forward looking effective average tax rate (EATR). Thus, the first 

specification is described in the following equation: 

𝑙𝑛(𝜋𝑐,𝑚) = 𝛽0 + 𝛿1 𝑙𝑛(𝐾𝑐,𝑚) + 𝛿2 𝑙𝑛(𝐿𝑐,𝑚) + 𝛿3 𝑙𝑛(𝑅𝑐,𝑚) + 𝛽1(𝜏𝑐)  + 𝑿𝑐 + 𝜙𝑚 + 𝑑𝑈𝑃𝐸𝑐,𝑚
+ 𝜖𝑐,𝑚    (1) 

 

where 𝜋𝑐,𝑚 is profit allocated by the MNE m in country c; Kc,m, 𝐿𝑐,𝑚and 𝑅𝑐,𝑚 are respectively 

the value of tangible assets, the number of employees, and the value of unrelated party revenues 

                                                           
reasonably assume their EATR to be equal to zero. Hence, we approximate the EATR for 134 countries. The Annex 

reports CIT and EATRs for every jusridiction. 
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in the country.19 These control for the economic activity carried out by the MNE in that 

jurisdiction. We control for country-specific characteristics through 𝑿𝑐 using the logarithm of 

GDP, population, and its square. We provide estimates controlling also for MNE-specific 

characteristics through the inclusion of MNE fixed effects (𝜙𝑚).20 As MNEs allocate higher 

profits to the country in which their UPE is located, we control for this by including a dummy 

(𝑑𝑈𝑃𝐸𝑐,𝑚
), being one for each MNE 𝑚 only for profits located in country 𝑐 if 𝑐 is the country of 

the UPE for 𝑚. As one of the limitations of using CbCRs consists of the possible inclusion of 

intra-company dividends within profits, the UPE dummy also serves the purpose of controlling 

for this as intra-company dividends are allocated mainly to the country of the UPE, as mentioned 

in Section 2.1.  

The relationship between profit allocation and the CIT rate in country c is modelled as 𝜏𝑐, thus 

our coefficient of interest is 𝛽1 as it represents the semi-elasticity of changes in tax rates on 

profit allocation. We estimate 𝛽1 both using statutory corporate income tax rate and the forward-

looking average effective tax rate. 

Next, we depart from the use of the statutory CIT rate and estimate the effect of the difference 

between the CIT rate and the average CIT rate of the MNE group. This difference represents the 

tax saving associated with the reallocation of profits from one jurisdiction to another within the 

same group. It includes both the rate applicable to the profits allocated in the country and the 

“outside option” tax rate, i.e. a proxy of the tax rate to which profits would have been taxed if 

they were not allocated in the country. Our approach therefore is more in line with the theoretical 

model introduced by Huizinga and Leaven (2008) and later used frequently in the literature on 

profit shifting. 

                                                           
19 Our results are robust even when dropping the unrelated party revenue variable from the specifications. 
20 As a robustness check, we also carry out the analysis without the MNE fixed effect and by using MNE controls; 

total unrelated party revenues, tangible assets (both in logarithm), total number of employees, dummy variables for 

the MNE nationality, a dummy variable for the MNE sector (4 digits). Results are robust to this specification. 
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Following Johansson et al. (2017), we compute the difference between the corporate income tax 

rate in a country and the unweighted average of CIT rates applied to all other subsidiaries in the 

MNE group. The baseline equation can be written as follows: 

𝑙𝑛(𝜋𝑐,𝑚) = 𝛽0 + 𝛿1 𝑙𝑛(𝐾𝑐,𝑚) + 𝛿2 𝑙𝑛(𝐿𝑐,𝑚) + 𝛿3 𝑙𝑛(𝑅𝑐,𝑚) +  𝛽1(𝜏𝑐 − 𝜏𝑚,−𝑐) + 𝑿𝑐 + 𝜙𝑚 + 𝑑𝑈𝑃𝐸𝑐,𝑚
+ 𝜖𝑐,𝑚 (2) 

Taxation affects profit allocation in country c by firm m (𝜋𝑐,𝑚) via the difference between the 

CIT rate in country c (𝜏𝑐)  and the unweighted average of the CIT rates applied to the 

subsidiaries of the same group in all countries apart from c (𝜏𝑚,−𝑐). As before, we control for 

country characteristics using the control variables described above and for MNE-specific 

characteristics using MNE fixed effects. We use both statutory and effective tax rates to estimate 

the effect of tax rate differential on profit allocation. 

3.2 Role of non-linearity  

3.2.1 Non-linear effect of tax rates on profit shifting 

 

The majority of the literature estimates the linear effect of taxation on profit shifting, thus 

assuming that a change in one percentage point in the tax rate (or in tax differential) gives rise 

to the same percentage change in reported profits independently from the taxation level.  

As discussed above, however, previous research by DLM found strong evidence of non-linearity 

in elasticity, finding that an increase in the tax rate has a much larger negative effect on reported 

profits in countries with substantially lower tax rates. 

We first verify the presence of non-linearities by introducing a tax-haven dummy within our 

linear specification, following DLM and more recently Fuest et al. (2021). 21  

                                                           
21 We use the classification of tax havens based on Fuest et al. (2021), the IMF (2016), and Menkhoff and Miethe 

(2019). Countries considered tax havens are Antigua and Barbuda, Bahamas, Bahrain, Barbados, Belize, Bermuda, 

British Virgin Islands, Cayman Islands, Cook Islands, Curacao, Cyprus, Gibraltar, Grenada, Guernsey, Hong Kong, 

Ireland, Isle of Man, Jersey, Liberia, Liechtenstein, Luxembourg, Malta, Montserrat, Netherlands, Panama, Saint 

Kitts and Nevis, Saint Vincent and the Grenadines, Singapore, Sint Maarten, Switzerland, Turks and Caicos Islands, 

and Vanuatu. 
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𝑙𝑛(𝜋𝑐,𝑚) = 𝛽0 + 𝛿𝑓(𝐾𝑐,𝑚, 𝐿𝑐,𝑚, 𝑅𝑐,𝑚) +  𝛽1(𝜏𝑐 − 𝜏𝑚,−𝑐) + 𝛽2𝑇𝑎𝑥𝐻𝑎𝑣𝑒𝑛𝑐 + 𝑿𝑐 + 𝜙𝑚 + 𝑑𝑈𝑃𝐸𝑐,𝑚
+

𝜖𝑐,𝑚  

(3) 

As the definition of tax haven is not unambiguous and since it entails a certain degree of 

subjectivity in the definition, we investigate if this non-linearity may be connected to the 

presence of zero CIT rates in these countries. 

We therefore regress profits allocated in a country using both the CIT rate variable and a dummy 

variable, being one if the country has a zero CIT rate and zero otherwise. We do so to investigate 

if observing a zero rate provides any additional explicative power on profit allocation than that 

provided by the linear effect of the CIT rate variable.  

𝑙𝑛(𝜋𝑐,𝑚) = 𝛽0 + 𝛿𝑓(𝐾𝑐,𝑚, 𝐿𝑐,𝑚, 𝑅𝑐,𝑚) +  𝛽1𝜏𝑐 + 𝛽2𝐷𝑧𝑒𝑟𝑜𝑐
+  𝑿𝑐 + 𝜙𝑚 + 𝑑𝑈𝑃𝐸𝑐,𝑚

+ 𝜖𝑐,𝑚

  

(4) 

As all estimations seem to point towards non-linearity in the effects of the tax rates on profit 

shifting, we further investigate this relationship. Profits located in low tax jurisdictions may be 

considered paper profits located there only for tax saving reasons, they may tend to be more 

elastic to changes in tax rate than profits located in higher tax countries where profits may be 

linked to real activities.  

In order to assess if the above intuition is correct, in line with DLM, we start by examining the 

elasticity of profits with respect to statutory corporate income tax by including the square of 

CIT rate in the equation. We further develop this analysis and move beyond DLM in different 

directions. Firstly, we provide estimates of the elasticity of profit allocation with respect to CIT 

rate differentials and not just CIT rates as discussed above. Secondly, we provide evidence that 

non-linear relationships are present when analysing MNEs of multiple nationalities, in contrast 

to DLM whose sample was restricted only to US MNEs. Thirdly, we estimate higher order non-

linearities than accounted for in their paper.  
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We therefore regress equation (5); Tc,m is the taxation independent variable either in the form 

of the statutory CIT rate or forward-looking EATR or in the form of the difference of each with 

respect to the MNE’s average (computed by excluding the country under analysis). 

𝑙𝑛(𝜋𝑐,𝑚) = 𝛽0 + 𝛿𝑓(𝐾𝑐,𝑚, 𝐿𝑐,𝑚, 𝑅𝑐,𝑚) + 𝛽1Tc,m + 𝛽2Tc,m
2  + 𝑿𝑚 + 𝜙𝑚 + 𝑑𝑈𝑃𝐸𝑐,𝑚

+ 𝜖𝑐,𝑚 (5) 

Next, we further examine how MNEs react to changes in CIT rates when locating profits in 

countries with higher than average rates. By recognising that the quadratic relation imposed by 

DLM produces puzzling results in countries with high enough CIT rates, suggesting these 

countries (such as France in 2017) would even attract more profits by increasing their tax rate, 

we propose and test a cubic specification. Using this specification we would expect countries 

with a very high CIT rate to have an incentive to decrease their rate, but at the same time we 

would expect the profit allocation to be less sensitive than that observed for low tax countries, 

as profits in countries with high tax rates are stickier. 

We therefore allow for a further general formulation of the role of tax rates over profit allocation 

by estimating the elasticity of profit allocation with respect to the tax rate differential using 

equation (6). 

𝑙𝑛(𝜋𝑐,𝑚) = 𝛽0 + 𝛿𝑓(𝐾𝑐,𝑚, 𝐿𝑐,𝑚, 𝑅𝑐,𝑚) +  𝛽1Tc,m + 𝛽2Tc,m
2 + 𝛽3Tc,m

3  + 𝑿𝑚 + 𝜙𝑚 + 𝑑𝑈𝑃𝐸𝑐,𝑚
+ 𝜖𝑐,𝑚 (6) 

3.2.2 Non-linear effects of UPEs nationality on profit shifting 

We further explore the role of non-linearity on an additional level: the characteristics of the 

Ultimate Parent Entity. We carry out this analysis in two ways.  The first way consists in splitting 

the sample into three according to the geographic area of the UPE (Europe, Americas, Asia and 

Oceania22) and regressing the standard linear model as reported in equation (2) for each 

subsample and estimate the semi-elasticity for each of the three nationalities.  

                                                           
22 It is not possible to investigate the effect on MNEs with an African UPE due to the scarcity of these in the sample. 

MNEs located in the Americas are those whose UPE is located in the geographical region of the Americas. 



23 

 

The second way consists in creating a dummy variable assuming the value of zero for European 

MNEs, one for the Americas, and two for Asia and Oceania, interacting this dummy with the 

CIT rate differential and estimating the semi-elasticity of profit shifting for different 

nationalities following equation (7). Not splitting the sample into three parts, we are able to 

analyse this issue on a greater sample, hence controlling for bias to the estimation related with 

the sub-sample composition. Furthermore, by using this specification we are able to provide 

evidence that the differences in behaviour among MNEs with different nationalities are 

statistically significant. 

𝑙𝑛(𝜋𝑐,𝑚) = 𝛽0 + 𝛿𝑓(𝐾𝑐,𝑚, 𝐿𝑐,𝑚, 𝑅𝑐,𝑚) + 𝛽1(𝜏𝑐 − 𝜏𝑚,−𝑐)

+ 𝛽2𝐷𝑈𝑃𝐸𝑚
+ 𝛽3𝐷𝑈𝑃𝐸𝑚

(𝜏𝑐 − 𝜏𝑚,−𝑐) +  𝑿𝑐 + 𝜙𝑚 + 𝑑𝑈𝑃𝐸𝑐,𝑚
+ 𝜖𝑐,𝑚 

(7) 

The coefficient of interest here is 𝛽3 as it indicates how profits shift much more for MNEs in 

the Americans and Asia and Oceania with respect to their European counterparts.  

We further regress profit allocation by using two dummy variables, assuming 0-1 values, for 

Americas and Asia and Oceania MNEs, thus focussing on the difference between their profit 

shifting propensity with respect to European MNEs. 

𝑙𝑛(𝜋𝑐,𝑚) = 𝛽0 + 𝛿𝑓(𝐾𝑐,𝑚, 𝐿𝑐,𝑚, 𝑅𝑐,𝑚) + 𝛽1(𝜏𝑐 − 𝜏𝑚,−𝑐) + 𝛽2𝐷𝐴𝑚𝑚

+ 𝛽3𝐷𝐴𝑚𝑚
(𝜏𝑐 − 𝜏𝑚,−𝑐) + 𝛽4𝐷𝐴𝑠&𝑂𝑐 + 𝛽5𝐷𝐴𝑠&𝑂𝑐(𝜏𝑐 − 𝜏𝑚,−𝑐) +  𝑿𝑐 + 𝜙𝑚

+ 𝑑𝑈𝑃𝐸𝑐,𝑚
+ 𝜖𝑐,𝑚 

(8) 

Where DAmm
is 1 only if the MNE 𝑚‘s UPE in from the Americas, and 𝐷𝐴𝑠&𝑂𝑐𝑚

 is 1 only if the MNE 

𝑚‘s UPE in from Asia or Oceania. Thus, our coefficients of interest are β3 and β4 reporting, 

respectively, the increase in profit shifting propensity of Americas and Asia and Oceania MNEs 

with respect to European ones. 
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Finally, we investigate whether the MNEs are characterised by differences in profit shifting 

behaviour. More specifically, as mentioned in Section 2.3, we noticed that MNEs in Europe and 

the Americas report much higher residual profits in zero CIT rate countries than in any other 

country. However, those located in Asia and Oceania reported quite a uniform distribution of 

residual profits among countries. Hence, we investigate the presence of non-linearity in CIT rate 

differentials according to MNE nationality. We therefore regress equation (5) separately for 

every nationality. 

3.2.3 Non-linear effects of MNE size on profit shifting 

We investigate the common claim suggesting that profit shifting activities are carried out in the 

majority by big MNEs. Thus, we contribute to the literature investigating this issue (see Fuest 

at al. 2021 for the latest contributions) in two ways; first, we support evidence on the correlation 

between size and profit shifting activities. Second, we expand this analysis by providing 

evidence of non-linearities in the relationship between MNE size and profit shifting. 

We use the total sum of unrelated party revenues of all subsidiaries of an MNE as proxy of its 

size. Next, we split the sample into four subgroups according to the quartile of the total revenue 

and regress equation (2) in each subsample.  

We notice a non-linear path in semi-elasticity with respect to MNE size.  

In order to assess if this pattern is also persistent in the full sample, we further investigate the 

relationship between size and profit shifting by estimating equation (9). 

𝑙𝑛(𝜋𝑐,𝑚) = 𝛽0 + 𝛿𝑓(𝐾𝑐,𝑚, 𝐿𝑐,𝑚, 𝑅𝑐,𝑚) + 𝛽1(𝜏𝑐 − 𝜏𝑚,−𝑐) + 𝛽2𝑆𝑖𝑧𝑒𝑚 + 𝛽3(𝜏𝑐 − 𝜏𝑚,−𝑐)

∗ 𝑆𝑖𝑧𝑒𝑚 + 𝛽4(𝜏𝑐 − 𝜏𝑚,−𝑐) ∗ 𝑆𝑖𝑧𝑒𝑚
2 +  𝑿𝑐 + 𝒀𝑚 + 𝑑𝑈𝑃𝐸𝑐,𝑚

+ 𝜖𝑐,𝑚 

(9) 
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We regress profit allocation by assessing the impact of MNE size (defined as the standardised 

total unrelated party revenue of the MNE23) on the semi-elasticity of the CIT rate differential 

over profit allocation. We regress equation (9) while controlling for countries and MNE 

characteristics. The coefficients of interest here are 𝛽3 and 𝛽4 as we expect them to be 

respectively negative and positive in the presence of fixed costs in profit shifting. 

4 Results 

4.1 Baseline Scenario  

Table 3 reports the results from estimating equation (1) and (2). We find a semi-elasticity of -

0.7 and -0.68 respectively for statutory CIT rate and (statutory) CIT rate differentials. This 

implies that an increase of one percentage point in statutory CIT rate is correlated with a 

reduction in profit in the country by 0.7% and that an increase in one percentage point in the 

CIT rate difference corresponds to a decrease in profits by 0.68%. Our semi-elasticity is lower 

than that suggested by the literature, for example Heckemeyer and Overesch (2013) find an 

average semi-elasticity of -0.8, Beer, De Mooij and Liu (2020) find a mean semi-elasticity of -

1.5, while DLM find a linear semi-elasticity of -1.4 for US multinationals. The difference may 

be due to the variation in the dataset. In principle we would expect that estimates obtained by 

using CbCR would deliver higher semi-elasticities as the dataset reports more information on 

investment-hubs and low income countries. However, as pointed out in Section 2.2, CbCRs also 

provide additional information for high income countries and thus enable us to observe many 

more subsidiaries located in those countries. Furthermore, our dataset allows us to reconstruct 

the complete structure of each MNE, thus we are able to take into consideration MNE-specific 

characteristics when estimating profit shifting of the subsidiaries.  

                                                           
23 The results are also robust when we do not standardise the total revenue. However, as the total revenue in the 

sample is large, we use the standardised revenue for simplicity in reporting the coefficients.  
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When estimating the semi-elasticity of profit allocation with respect forward-looking effective 

average tax rates (EATRs) and EATRs differential, this results to be higher than the one 

observed using statutory tax rates.  

Table 3. Baseline linear regressions using Statutory and effective CIT rates 

 (1) (2) (3) (4) 

 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 

     

𝜏𝑐
𝑠𝑡𝑎𝑡𝑢𝑡𝑜𝑟𝑦

 -0.700***    

 (0.0849)    

     

𝜏𝑐
𝐸𝐴𝑇𝑅  -0.924***   

  (0.0980)   

     

𝜏𝑐
𝑠𝑡𝑎𝑡𝑢𝑡𝑜𝑟𝑦

− 𝜏
𝑠𝑡𝑎𝑡𝑢𝑡𝑜𝑟𝑦

𝑚,−𝑐   -0.684***  

   (0.0825)  

𝜏𝑐
𝐸𝐴𝑇𝑅 − 𝜏

𝐸𝐴𝑇𝑅
𝑚,−𝑐    -0.905*** 

    (0.0955) 

Observations 46,563 46,563 46,561 46,561 

𝑅2 0.788 0.788 0.788 0.788 

Note: Controls for country characteristics are the logarithm of GDP, Population and its square. We control for MNE-specific 

characteristics by including MNE fixed effects. We control for real activity carried out in the country by including tangible 

asset, unrelated party revenues, and number of employees reported by the MNE in the country. We also control for the effect of 

profits allocated in the country in which the UPE is located by including a dummy variable for each pair country-nationality of 

the MNE. Standard errors robust to heteroscedasticity in parentheses. ***, ** and * indicate significance at the 1, 5, and 10% 

levels respectively. 

 

4.2 Non-linearity in the tax system assumption 

The first column of reports the results of estimating equation (3) concerning the tax haven effect 

on profit shifting. Similar to the results reported by Fuest et al. (2021), we find that once we 

introduce the tax haven dummy variable, the tax rate variable - in our case, the CIT rate 

difference - becomes not-significant. This suggests that some characteristics of a tax haven may 

be more relevant for profit shifting than just the linear CIT rate differential.  
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The second column of Table 4 reports the results of estimating equation (4), exploring whether 

observing a zero CIT rate would provide any additional information to profit shifting behaviour 

than just that provided by the assumption of linearity in the CIT rate. We find that the zero rate 

dummy variable is significant at 1%, suggesting that part of the effect of the tax system on profit 

allocation goes beyond the mere linear relation and is approximated by the dummy variable for 

zero CIT rate countries.  

Table 4. Tax haven effect on profit shifting 

 (1) 

𝑙𝑛(𝜋𝑐,𝑚) 

(2) 

𝑙𝑛(𝜋𝑐,𝑚) 

   

𝜏𝑐
𝑠𝑡𝑎𝑡𝑢𝑡𝑜𝑟𝑦

− 𝜏
𝑠𝑡𝑎𝑡𝑢𝑡𝑜𝑟𝑦

𝑚,−𝑐 -0.120  

 (0.0829)  

𝑇𝑎𝑥𝐻𝑎𝑣𝑒𝑛𝑐 0.873***  

 (0.0250)  

𝐷𝑧𝑒𝑟𝑜𝑐
  0.466*** 

  (0.0644) 

𝜏𝑐
𝑠𝑡𝑎𝑡𝑢𝑡𝑜𝑟𝑦

  -0.335*** 

  (0.0885) 

 46,561 46,563 

𝑅2 0.797 0.784 

Note: Controls for country characteristics are the logarithm of GDP, Population and its square. We control for MNE-specific 

characteristics by including MNE fixed effects. We control for real activity carried out in the country by including tangible 

asset, unrelated party revenues and number of employees reported by the MNE in the country. We also control for the effect of 

profits allocated in the country in which the UPE is located by including a dummy variable for each pair country-nationality of 

the MNE. Standard errors robust to heteroscedasticity in parentheses. ***, ** and * indicate significance at the 1, 5, and 10% 

levels respectively. 

 

Thus, we investigate the non-linearity assumption as discussed in Section 3.2. Table 5 reports 

the estimated coefficients from estimating equation (5). 

The results provide evidence for the existence of non-linearity in the allocation of profits. The 

quadratic terms are always statistically significant at the 1% level in all four specifications. 

Additionally, we compute the Wald test for combined significance of our tax-related 
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independent variables in all of the non-linear specifications. The test suggests a strong combined 

significance of the variables.  

Columns (1) and (5) in Table 5 provide semi-elasticities for changes in the level of CIT rates, 

either by using a statutory or effective tax rate. Columns (2) and (4), respectively, show the 

semi-elasticities computed for changes in differential CIT rates by using statutory and effective 

tax rates. 

Table 5. Non-linear quadratic estimation 

 (1) (2) (5) (4) 

 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 

     𝜏𝑐 -1.889***    

 (0.302)    

𝜏𝑐
2 2.323***    

 (0.530)    
𝜏𝑐 − 𝜏𝑚,−𝑐  -0.745***   

  (0.0862)   

(𝜏𝑐 − 𝜏𝑚,−𝑐)2  2.401***   

  (0.516)   
𝜏𝑐

𝐸𝐴𝑇𝑅   -2.443***  
   (0.340)  

(𝜏𝑐
𝐸𝐴𝑇𝑅)2   3.311***  

   (0.671)  

𝜏𝑐
𝐸𝐴𝑇𝑅 − 𝜏𝐸𝐴𝑇𝑅

𝑚,−𝑐    -0.928*** 

    (0.0964) 

 

 

 

(𝜏𝑐
𝐸𝐴𝑇𝑅 − 𝜏𝐸𝐴𝑇𝑅

𝑚,−𝑐)2    3.258*** 

    (0.654) 

Observations 46,563 46,561 46,563 46,561 

𝑅2 0.788 0.788 0.788 0.788 

Note: Controls for country characteristics are the logarithm of GDP, Population and its square. We control for MNE-specific 

characteristics by including MNE fixed effects. We control for real activity carried out in the country by including tangible 

asset, unrelated party revenues and number of employees reported by the MNE in the country. We also control for the effect of 

profits allocated in the country in which the UPE is located by including a dummy variable for each pair country-nationality of 

the MNE. Standard errors robust to heteroscedasticity in parentheses. ***, ** and * indicate significance at the 1, 5, and 10% 

levels respectively. 

 

In order to point out the difference in results between linear and non-linear quadratic 

identifications, it is useful to compare the semi-elasticities in different scenarios.  

Assuming a linear relation between taxation and profit allocation, an increase by one percentage 

point of corporate tax rate from 0% to 1% implies a decrease in reported profit by 0.7% or 
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1.03%, if we consider, respectively, a change in the statutory or effective tax rate. An increase 

in one percentage point from 29% to 30% would deliver the same percentage decrease in profits. 

If we allow taxation to affect profit allocation in a non-linear quadratic way, we instead observe 

a far greater effect of taxation when the tax rate is low and a lower effect when it is high. An 

increase in one percentage point from 0% to 1% decreases profit by 1.88% or 2.44%, 

respectively, if we consider statutory or effective tax rates. A one percentage point increase in 

the tax rate from 29% to 30% would instead imply a reduction in profit by 0.54% or 0.52%.  

The results obtained through the quadratic specification have relevant policy implications as 

they suggest that low tax countries have no incentive to increase their tax rate, because it would 

lead to a drain in tax base. Hence, it can be surmised that they are actually a prisoner of their 

own low tax rate. Conversely, countries with a higher CIT rate would not benefit from reducing 

their rate as their attractiveness would still be limited; any efforts made in tax competition among 

high tax countries would then be extremely inefficient. 

We find that when using the quadratic estimation, a change of one percentage point induces a 

much larger decrease in profit than the linear formulation when CIT rates are low. That said, the 

linear estimation delivers greater effects than the quadratic one when the rates are high. 

Our estimates point in the same direction as DLM but appear lower in magnitude. The difference 

may be due to three main reasons. First, there is a difference in the composition of the dataset: 

on the one hand they analyse only US MNEs, while we have a more diversified sample of firms 

of all nationalities. On the other, we cannot observe MNEs that do not have a subsidiary in Italy 

while these may be observed in their research24. Second, DLM estimate profit shifting in the 

years 2002 to 2012, therefore in the pre-BEPS period. As we estimate profit shifting in 2017, it 

                                                           
24 To the extent that firms not locating any subsidiaries in Italy are correlated with higher degree of profit shifting, 

the composition of our sample may deliver downward biased estimation. 
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is reasonable to assume anti-BEPS policies following the OECD’s BEPS actions, finalised in 

2015, had a partial effect in reducing profit shifting. Finally, part of the difference may be due 

to our data being a cross-section, thus different from the panel data used in their study. 

In order to address the first source of difference, we perform our estimation on a sub-sample of 

firms composed only by US MNEs. Our estimates on US MNEs appear to be still lower by half 

than that observed in DLM, however, when comparing these results with those obtained from 

the full sample of MNE nationalities, we find them to have greater semi-elasticities25, thus 

suggesting that MNEs with US nationality may participate in higher profit shifting. The 

difference in profit shifting by MNE nationality will be investigated in greater detail in Section 

4.3. 

We move beyond the DLM analysis of the quadratic effect of CIT rates and look at the effect of 

the difference in tax rate differential between the country rate and the average rates of the 

subsidiaries of the same group. Table 5, in column (2) and (4), reports the estimated coefficients 

using statutory tax rates and effective average tax rates, respectively. To compare the results 

obtained using the differential tax rates with those obtained using just the CIT rates, we keep 

the average tax rate fixed and study the effects of an increase of one percentage point of CIT. 

The effect obtained using a quadratic identification is greater for high negative differences in 

CIT than what we find using the linear regression. The effect is instead smaller for small 

differences in CIT rates.  

Comparing these results with those obtained using the statutory CIT rate, we find that two 

countries with the same CIT rate would be subject to different profit shifting according to the 

worldwide presence of the MNEs with affiliates in their countries. While an increase in the CIT 

rate from 0 to 1% would lead to a decrease in profits reported there by 1.8%, the same CIT rate 

                                                           
25 A six percent increase on the linear estimation basis and up to thirty percent more for the lowest differential in 

the CIT rate by applying the quadratic specification. 
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change would lead to a 2.8% decrease in profit if the MNE faces an average tax rate worldwide 

of 30%. Thus, profit shifting would depend not only on country characteristics but also on the 

MNE’s worldwide presence. 

This non-linear result may not be surprising for tax planning experts. Based on the hypothesis 

that the location of profits in low tax jurisdictions is strongly driven by tax savings motives 

rather than economic motives, even a small increase in the tax rate in a low tax country would 

substantially reduce the profits reported there. On the other hand, in countries with a CIT tax 

rate closer to the worldwide average, where profits are expected to be more aligned with genuine 

economic activity, a change in the CIT tax rate would have a smaller effect on the reported 

profits.  

Figure 4 displays the estimated semi-elasticity of changes in the statutory CIT rate and tax rate 

differential in panels a and b, respectively. In each graph, the blue dots show the semi-elasticities 

estimated within the linear model, while the red dots report the values obtained by assuming a 

quadratic relation. The log-level linear specification allows for a constant semi-elasticity. By 

contrast, a quadratic specification allows for a linear semi-elasticity. The graphs in Figure 4 

show that for very low CIT rates and highly negative differential rates, the decrease in profits 

due to the increase in CIT is higher than that predicted by the linear estimation models. 

While DLM link the non-linearity of profit shifting to the level of CIT, by comparing the CIT 

rate and the tax differential graphs, we observe that linear and quadratic estimation coincide 

when the CIT rate is equal to the median average CIT rate (24%). This corresponds on average 

to a 0 differential tax rate.  

This may suggest that the non-linear relation between CIT and profit allocation observed by 

DLM for US MNEs, and which we also observe in our broader sample of MNEs, may reflect a 

non-linear relation between tax rate differentials and profit allocation instead. This result would 
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be consistent with the theoretical model linking the optimal level of profit shifting to differences 

in CIT rates. 

Panel a

 

Panel b

 

Figure 4. Semi-elasticities and Elasticities of statutory CIT rate and differential statutory 

CIT rates. Linear quadratic form 

Note: Panels a and b represent the semi-elasticities of profit allocation in a country with respect to statutory CIT rates and the 

differential of the country CIT, respectively, with the average CIT of the subsidiaries of the same MNE in all other countries. 

Panels c and d represent the correspondent elasticities. Each point in the graph displays an observation. While for the CIT rate 

semi-elasticity each point corresponds to a country, for the tax rate differential each point corresponds to a sub-group of entities 

of the same MNE in each jurisdiction. Blue points are the results of the linear estimation; red points display the results of the 

quadratic estimation.  

 

Analysing Figure 4 we note that, similar to what was found by DLM, the semi-elasticity 

becomes positive for high enough CIT rates and high enough CIT differentials. This implies that 

a further increase in the CIT rate of a country with an already high CIT rate may induce a higher 

profit allocation in that country, which appears counterintuitive and not in line with the 

economic literature. In other words, the use of the quadratic form is useful in addressing the 

issue of under-estimating profit shifting in low tax countries, but at the same time does not allow 

for a proper estimation of the effects of changes in CIT in countries with higher CIT rates. 

From quadratic estimates, countries with a statutory CIT rate above 40% would experience 

positive semi-elasticities. According to the quadratic specification, these countries would have 

the incentive to further increase their tax rate in order to attract more profit. Thus, the quadratic 
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specification would be useless for policy makers in countries with very high tax. This issue is 

not minor, especially if we think that in 2017 France was above this threshold and the US was 

very near, thus experiencing 0 semi-elasticity despite clearly having among the highest CIT rates 

worldwide.26 We would instead expect to observe an incentive for these countries to decrease 

their tax rate if the CIT rate is much higher than the worldwide average. 

By using a further degree specification, we allow the elasticity to be estimated with fewer 

functional restrictions and this allows us to overcome the positive-elasticity problem. The cubic 

specification implies, first, a high semi-elasticity in absolute value in countries with a CIT rate 

far below the average; second, an almost zero semi-elasticity when countries’ CIT rates are near 

the average; and third, an increase in the semi-elasticity in absolute terms for countries with a 

rate well above the average. 

Therefore, we move toward a higher degree of analysis by regressing equation (6). The results 

on estimated coefficients are reported in Table 6; furthermore, we report the predicted change 

in profits (expressed in logarithm terms) related to the changes in CIT rate differentials in Figure 

5. 

Column (1) of Table 6 reports the cubic estimates for the statutory CIT rate, while column (2) 

presents the estimates of the tax rate differential. 

All of the coefficients are statistically significant at the one percent level. Additionally, Wald 

tests show the strong combined significance of the variables. The coefficients also remain 

significant when removing outliers according to their CIT rate differentials or profit value.27 

                                                           
26 In 2017 the combined CIT rate in United States was 39.9%, while in France it was 44.4% (OECD Corporate 

Income Tax database). 
27 As robustness checks, we keep the observations between the 1st and 99th percentile of CIT rate differentials, or 

of their profits (in logarithm form). We also perform the analysis by using EATR in place of statutory tax rates and 

the results are robust. As a further robustness check, we control for tangible assets in values instead of logarithm 

so as to include those observations where tangibles are zero, finding that our estimations are robust and present a 

more pronounced non-linearity. Results are further robust if we exclude the unrelated party revenue variable as 

controlling for sales to third-parties may partly control for other shifting strategies. 
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Further, we perform the likelihood-ratio test comparing the cubic model with the linear model. 

The test suggests that assuming a cubic relationship improves the fit of the model with a 

confidence interval higher than 99%. We also test if the cubic regression performs better than 

the quadratic one using the likelihood-ratio test and find it improves the fit of the model with a 

confidence interval higher than 99%. 

Table 6. Non-linear cubic estimation 

 (1) (2) 

 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 

   

𝜏𝑐 -4.545***  

 (0.703)  

𝜏𝑐
2 15.33***  

 (2.977)  

𝜏𝑐
3 -17.70***  

 (3.822)  

   

𝜏𝑐 − 𝜏𝑚,−𝑐  -0.325** 

  (0.134) 

(𝜏𝑐 − 𝜏𝑚,−𝑐)2  2.516*** 

  (0.524) 

(𝜏𝑐 − 𝜏𝑚,−𝑐)3  -13.91*** 

  (3.585) 

Observations 46,563 46,561 

𝑅2 0.788 0.788 

Note: Controls for country characteristics are the logarithm of GDP, Population and its square. We control for MNE-specific 

characteristics by including MNE fixed effects. We control for real activity carried out in the country by including tangible 

asset, unrelated party revenues and number of employees reported by the MNE in the country. We also control for the effect of 

profits allocated in the country in which the UPE is located by including a dummy variable for each pair country-nationality of 

the MNE. Standard errors robust to heteroscedasticity in parentheses. ***, ** and * indicate significance at the 1, 5, and 10% 

levels respectively. 

 

Figure 5 reports the predicted margins of changes in the differential in CIT rates on profits 

(expressed in logarithm), with the blue area displaying the 95% confidence interval of the 

predicted margins. The values of the margins refer to the cubic regression where statutory CIT 

rate differentials are used to predict the amount of profits being reported in a country by each 

MNE. The plot makes it evident that high profits are allocated in those countries with a very 

low CIT rate differential, i.e. with a low CIT rate with respect to the MNE average. Once the 

differential increases towards the zero value, the effect of changes in the CIT rate decrease to a 
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plateau where the change in rate differential appears to be almost irrelevant for profit allocation. 

As CIT rate differentials become positive and increasing, profits allocated in the country start 

to decrease in response to the (much) higher CIT rate in the country than that observed by the 

MNE in the rest of the world. The size of the 95% confidence interval brackets clearly shows 

that the cubic effect is relevant and significant as the brackets never coincide or overlap. 

From the graph we can observe an asymmetry between the response of MNEs to changes in the 

CIT rate in (very) low tax countries and in (very) high tax countries. For the same level of CIT 

rate differential, in absolute terms, changes in CIT rates produce a higher response in low tax 

countries (negative CIT differentials in the graph) than in high tax ones (positive CIT 

differentials). Again, this may be seen as evidence for the presence of paper profits in low tax 

countries that may be more volatile than profits located in higher tax countries.  

 

Figure 5. Predicted effect of changes in Differential CIT rates on profits (in logarithm) 

Note: The graph reports the predicted margins of change in the differential in CIT rates on profits (expressed in logarithm). 

The blue area displays the 95% confidence interval of the predicted margins. The values of the margins refer to the cubic 

regression, where statutory CIT rate differentials are used to predict the amount of profits reported in a country by each MNE. 

The regression used for the marginal estimates include MNE fixed effects, real activity control variables, and the country’s 

control variables. The regression is estimated assuming robust standard error. 
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In Figure 6 we compare the results obtained with the three different modelling assumptions: 

linear (blue dots), quadratic (red dots) and cubic (green dots).  

In low tax countries the elasticity of profit allocation is even greater than that estimated using 

the quadratic formulation; it can be seen by comparing the green and red lines on the left in 

Figure 6. Changes in CIT rates in countries with a tax rate very similar to the average are 

associated with an elasticity close to zero. Finally, while the quadratic behaviour predicts 

smaller semi-elasticities in absolute terms for higher CIT rates (paradoxically becoming positive 

for high enough values of CIT), our prediction provides instead increasing and negative semi-

elasticities (right side of Figure 6). 

The intuition behind our results is that an increase in CIT rate in a country with a tax rate already 

above the average will lead to lower profit allocation. This decrease will be bigger the further 

the CIT rate is from the average.  

Panel a 

 

Panel b 

 

Figure 6. Semi-elasticities and elasticities of statutory CIT rate and differential statutory 

CIT rates. Linear quadratic and cubic form 

Note: Panels a and b represent the semi-elasticities of profit allocation in a country with respect to statutory CIT rates and the 

differential of the country CIT, respectively, with the average CIT of the subsidiaries of the same MNE in all other countries. 

Each point in the graph represents an observation. While for the CIT rate semi-elasticity each point corresponds to a country, 

for the tax rate differential each point corresponds to a sub-group of entities of the same MNE in each jurisdiction. Blue points 

are the results of the linear estimation, red points display the results of the quadratic estimation, and green points represent the 

cubic estimation results. 
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Next, we compute the effect of an increase in one percentage point using the cubic formulation 

and compare it with the previously calculated semi-elasticities. We distinguish three scenarios 

where the three models perform differently and report the comparison in Table 7. 

Table 7. Semi-elasticities of statutory CIT rates and tax rate differential in linear, 

quadratic and cubic formulation 

 

Changes in CIT 

rate differential 

Semi-elasticity 

Linear Quadratic Cubic 

From -30% to -29% 
-0.68 -2.18 -5.59 

From 1% to 2% -0.68 -0.70 -0.28 

From 16% to 17% -0.68 +0.02 -0.59 

i) An increase of one percentage point in the CIT rate in a country with a very low CIT 

rate, e.g. with a CIT rate differential of -30%, is associated with a decrease in profits 

allocated to the country by 0.68% according to the linear model, 2.18% with a quadratic 

formulation, and 5.59% if using the cubic identification. Thus, the cubic formulation 

estimates a semi-elasticity more than eight times higher than that estimated assuming a 

linear relationship, and almost three times larger than the quadratic estimation. 

ii) When countries’ CIT rates approach the global average, the semi-elasticity estimated 

with the cubic model is lower than that estimated using linear and quadratic models. An 

increase of one percentage point in the CIT rate in a country whose tax rate is just 1 

percentage point higher than the average, would lead to a decrease in profits by 0.28% 

in the cubic model, 0.70% in the quadratic model, and 0.68% in the linear one. Thus, in 

this scenario, the cubic estimates are sixty percent lower than the linear estimates. 

iii) If a country has a (very) high CIT rate, a further increase in the rate would drive a 

decrease in profits in that country by an estimated elasticity that is higher (in absolute 
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terms) in the cubic estimation. An increase in the CIT rate in a country with a rate that 

is 16 percentage points higher than the average would be associated (paradoxically) with 

an increase in profits by 0.02%, according to the quadratic model. In the cubic model, it 

would instead be associated with a decrease in profits by 0.59%. 

4.3 Non linearities in MNE’s Ultimate Parent Entity 

Table 8 reports the results of the non linearity analysis by nationality of the UPE. The first three 

columns report the outcomes of regressing (2) by splitting the sample in three parts according 

to geographic area of UPE. The last column reports the results of the robustness check, 

consisting in regressing equation (7) on the full sample of MNEs with nationalities from the 

three geographical areas considered. 

The estimated semi-elasticity of profit shifting is higher in absolute value for Asian and 

Oceanian MNEs than for those with nationalities from different geographical regions. The 

results suggest that European MNEs are less inclined on average to engage in profit shifting, 

while MNEs whose UPE is located in the Americas shift profits more than their European 

counterparts, although less than Asian and Oceanian ones.  

The results appear to confirm the tendency towards an increase in profit shifting propensity 

when moving from European MNEs toward Asian and Oceania and passing through NMEs in 

the Americas. Thus, while the semi-elasticity for European multinationals is half the linear 

estimation obtained from the literature, MNEs located in the Americas report a coefficient that 

is more than 1.7 times the European level, while the semi-elasticity of Asian and Oceanian 

MNEs is almost 2 and a half times the European one.  

As robustness check we also perform the regression reported in equation (8) by using two 

different dummies assuming 0-1 values for Americas and Asia & Oceania MNEs. Results, 

reported in the last column of Table 8, confirm European MNEs to be the least engaged in profit 
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shifting compared to their Americas and Asia & Oceania counterparts; Asia and Oceania’s 

coefficient appears robust displaying a propensity to profit shifting 2.2 time higher than the 

European one. Differently, Americas’ coefficient results higher than previously found being 2.7 

times the European one. 

Table 8. Profit shifting by nationality of the Ultimate Parent Entity 

 Asian & 

Oceanian 

MNEs 

Americas’ 

MNEs 

European 

MNEs 

All MNEs  All MNEs  

 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 

      

𝜏𝑐 − 𝜏𝑚,−𝑐 -1.427*** -0.773*** -0.459*** -0.481*** -0.406*** 
 (0.220) (0.150) (0.110) (0.0996) (0.103) 
𝐷𝑈𝑃𝐸𝑚

    -0.236  
    (0.212)  

𝐷𝑈𝑃𝐸𝑚
(τc − τm,−c)    -0.353***  

    (0.0978)  

𝐷𝐴𝑚(τc − τm,−c)     -0.675*** 

     (0.161) 

𝐷𝐴𝑠&𝑂𝑐(τc − τm,−c)     -0.491** 

     (0.210) 
      

Observations 6,367 15,167 24,824 46,358 46,358 
𝑅2 0.811 0.743 0.804 0.787 0.787 

Note: Controls for country characteristics are the logarithm of GDP, Population and its square. We control for MNE-specific 

characteristics by including MNE fixed effects. We control for real activity carried out in the country by including tangible 

asset, unrelated party revenues and number of employees reported by the MNE in the country. We also control for the effect of 

profits allocated in the country where the UPE is located by including a dummy variable for each pair country-nationality of 

the MNE. Standard errors robust to heteroscedasticity in parentheses. ***, ** and * indicate significance at the 1, 5, and 10% 

levels respectively. 

 

Thus, our estimates provide robust evidence that European MNEs propensity to profit shifting 

is the lowest, and that Americas and Asia & Oceania MNEs’ coefficients are more than twice 

those of European MNEs.  

The higher profit shifting intensity found for Asia and Oceania MNEs with respect to European 

MNEs, seems puzzling if compared with the descriptive analysis reported in Section 2.3. More 

specifically, we previously observed Asian and Oceanian MNEs to have lower shares of residual 
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profits in investment hubs and in extremely low tax rate countries than their counterparts from 

Europe.  

However, our linear estimates and descriptive statistics would be consistent if Asian MNEs were 

less elastic to very low CIT rates than European and American MNEs, while exploiting to a 

larger extent smaller differences in CIT rates among countries. Hence, we test this hypothesis 

by estimating the non-linear semi-elasticity for different MNE nationalities. 

Table 9 presents the results of regressing equation (5) separately for MNE nationality. While 

MNEs from both the Americas and Europe report statistically significant coefficients for the 

quadratic term of the CIT rate differential, those from Asia and Oceania do not seem to be more 

elastic to low CIT rates as they appear to be more inclined to exploit smaller CIT rate 

differentials when shifting profits. This implies that, while MNEs from the Americas and Europe 

carry out profit shifting by mainly shifting profits towards very low tax rate countries, those 

located in Asia and Oceania tend to shift profits more uniformly by exploiting even small 

differences in the CIT rate. 

Table 9. Low tax semi-elasticities by MNE nationality 

 Asian & 

Oceania 

MNEs 

Americas’ 

MNEs 

European 

MNEs 

 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 

    

𝜏𝑐 − 𝜏𝑚,−𝑐 -1.414*** 

(0.229) 

-0.907*** 

(0.165) 

-0.500*** 

(0.113) 

    

(𝜏𝑐 − 𝜏𝑚,−𝑐)
2

  -0.438 

(1.279) 

 

3.894*** 

(1.010) 

2.227*** 

(0.674) 

 

Observations 6,367 15,167 24,824 

𝑅2 0.811 0.743 0.804 

Note: Controls for country characteristics are the logarithm of GDP, Population and its square. We control for MNE-specific 

characteristics by including MNE fixed effects. We control for real activity carried out in the country by including tangible 

asset, unrelated party revenues and number of employees reported by the MNE in the country. We also control for the effect of 

profits allocated in the country in which the UPE is located by including a dummy variable for each pair country-nationality of 

the MNE. Standard errors robust to heteroscedasticity in parentheses. ***, ** and * indicate significance at the 1, 5, and 10% 

levels respectively. 
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One of the reasons that may explain this difference can be related to dissimilarities in the cost 

of engaging in profit shifting, which may be consistent with the fact that MNEs from Europe 

and the Americas incur higher costs for every unit of shifted profit than those from Asia and 

Oceania. For a lower level of fixed cost, it would be profitable for a firm to carry out profit 

shifting even among countries with similar CIT rates; conversely, higher fixed costs may induce 

firms to shift profits only for high enough tax savings.  The possible existence of a fixed cost in 

engaging in profit shifting was also raised in another work mentioning among possible factors, 

the cost of setting up a business in the country or the level of enforcement in the country, as well 

as other firm characteristics including for instance the unobservable propensity to shift profits 

(Bilicka, 2019). One of the possible components of the fixed cost in engaging in profit shifting 

could be the strictness of certain anti-avoidance regimes in the country of the UPE, for example 

the strictness of CFC rules. There is evidence supporting the effectiveness of CFC rules in 

redirecting profits away from very low-tax countries by eliminating the largest tax saving 

opportunities (Clifford, 2019). To the extent that the strictness of CFC rules may vary for 

different enforcing countries, this difference may be one of the factors determining the fixed 

cost of engaging in profit shifting to vary by nationality of the UPE. 

4.4 Non linearities in MNE size 

The results of profit shifting with respect to MNE size are presented in the first four columns of 

Table 10. 

The estimated semi-elasticity appears to increase in absolute value for bigger MNEs, thus 

suggesting that bigger firms are effectively associated with higher profit shifting activities. 

Further, we note that semi-elasticity seems to rise at a decreasing speed as it almost triples when 

passing from the first to third quartile, but becomes almost constant between the third and fourth 

quartiles. This may be explained by the existence of fixed costs in shifting profits, which may 
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be relevant to profit shifting decisions for the smallest firms and could become less important 

once the MNE has reached a critical mass.  

Table 10. Profit shifting by MNE size 

 1st quartile 2nd quartile 3rd quartile 4th quartile Full sample 

VARIABLES 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 𝑙𝑛(𝜋𝑐,𝑚) 

(𝜏𝑐 − 𝜏𝑚,−𝑐) -0.362** -0.682*** -0.805*** -0.815*** -0.670*** 

 (0.159) (0.162) (0.159) (0.176) (0.0941) 

      

𝑆𝑖𝑧𝑒𝑚(𝜏𝑐 − 𝜏𝑚,−𝑐)     -0.443** 

     (0.183) 

𝑆𝑖𝑧𝑒𝑚
2 (𝜏𝑐 − 𝜏𝑚,−𝑐)     0.0251*** 

     (0.00787) 

Observations 11,109 11,529 11,953 11,970 44,880 

𝑅2 0.836 0.697 0.729 0.738 0.716 
Note: Controls for country characteristics are the logarithm of GDP, Population and its square. The coefficients reported in 

the first four columns refer to regression where we control for MNE-specific characteristics by including MNE fixed effects. In 

the last column we control for MNE’s total number of employees, total tangible assets, and the MNE’s sector. We control for 

real activity carried out in the country by including tangible asset, unrelated party revenues, and number of employees reported 

by the MNE in the country. We also control for the effect of profits allocated in the country in which the UPE is located by 

including a dummy variable for each pair country-nationality of the MNE. The quartile distribution refers to MNE’s total 

unrelated party revenues. The variable size is the standardised variable of the MNE’s total unrelated party revenues. Standard 

errors robust to heteroscedasticity in parentheses. ***, ** and * indicate significance at the 1, 5, and 10% levels respectively. 

 

We further analyse this relationship by estimating equation (9). Thus, we interact the size 

variable with the differential in the CIT rate and take into account the non-linear effect of size 

on profit shifting by interacting the square of the size with the CIT differential. 

The last column in Table 10 presents a negative and significant coefficient for the interaction 

between the size and the CIT rate differential, thus indicating a negative relationship between 

the two. The coefficient of the interaction between the CIT rate differential and the square of 

the size is positive and statistically significant at 1% level. Therefore, the results provide novel 

evidence of the existence of a non-linear relationship between MNE size and profit shifting. At 

the same time we observe a negative sign on the coefficient for the interaction between the size 

and the CIT differential, and a positive sign for the interaction between the differential and the 

square of the size. This implies that the bigger the MNE, the higher its profit shifting activities; 

this increase becomes smaller, the larger the size. This further supports the theory that MNEs 
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incur fixed costs in shifting profits that only become sustainable above a certain MNE size. This 

aspect of course requires deeper investigation. 

5 Profit shifting and Revenue loss estimation 

In this section, we use the semi-elasticity obtained in the previous section to compute the total 

amount of shifted profits and calculate the revenue effect associated with profit shifting by 

country. 

Following Huizinga and Laeven (2008), profit allocated by MNE 𝑚 in country  𝑐 (𝜋𝑚,𝑐) can be 

broken down into a part related to the real activity carried out in the country (𝐵𝑚,𝑐), and another 

related to the tax system, i.e. shifted profits (𝑆𝑚,𝑐):   𝜋𝑚,𝑐 = 𝐵𝑚,𝑐 + 𝑆𝑚,𝑐. 

By applying the definition of the semi-elasticity of profit shifting to tax rate differential, we are 

able to disentangle within observed profits a part related to real activities and one correlated 

with tax rate differentials (see Appendix for extensive methodology). 

We can therefore estimate shifted profits with the following formulation: 

𝑆𝑚,𝑐 =
𝜋𝑚,𝑐𝛽 ̂𝑓(𝐶𝑚 ,𝑐)

1 + 𝛽 ̂𝑓(𝐶𝑚 ,𝑐)
=

𝜋𝑚,𝑐(𝛽1̂𝐶𝑚,𝑐 + 𝛽2̂𝐶𝑚,𝑐
2 + 𝛽3̂𝐶𝑚,𝑐

3 )

1 + (𝛽1̂𝐶𝑚,𝑐 + 𝛽2̂𝐶𝑚,𝑐
2 + 𝛽3̂𝐶𝑚,𝑐

3 )
 

Where 𝐶𝑚,𝑐 is the tax rate differential between the CIT rate of country 𝑐 and the average rate 

applied to the subsidiaries of MNE 𝑚 in all the other countries. 

Thus, we will observe positive values of profit shifting if in country 𝑐 the CIT rate is below the 

MNE’s average, whereas we will observe negative profit shifting if it is above its average. 

Next, we can group the shifted profits according to the income group of the country. Table 11 

reports shifted profits by income group as a share of global profit shifting (first column) and as 

a share of total profits reported in the income group (second column). The figures refer to the 

cubic estimation of profit shifting where the independent variable is the statutory CIT rate 
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differential. As to the first column, negative shares identify country groups from which profit is 

shifted away, while positive shares identify country groups to which profit is being shifted. In 

terms of aggregated amounts, the figures show that profit is being shifted mainly from high 

income countries, accounting for 80% of shifted profits, towards investment hubs, which is the 

only country group receiving shifted profits. 

Column 2 in Table 11 presents the incidence of profit shifting over total profits reported in the 

country group. While high income countries account for the majority of shifted profits (80%), 

profit shifting only represents 1.2% of the profits reported in these countries. For lower middle 

income countries profits shifted away account for a relatively small share of globally shifted 

profits (17%),  which however is a large share of the total profits reported in the country group, 

accounting for the highest share among all country groups (8.6%). 

The aggregate figures shown in Table 11 may however conceal differences within income 

groups. Despite the fact that an estimated 80% of shifted profit is moved away from high income 

countries, within the high income group some countries are likely to be destinations for shifted 

profits (see Appendix for details). 

Table 11. Aggregated shifted profit by income group 

Income group 

Shifted profit 

As percentage of the 

total shifted profit 

As percentage of 

profit reported in 

the country 

High income -79.71% -1.22% 

Upper middle income -3.09% -0.40% 

Lower middle 

income 
-17.16% -8.64% 

Low income -0.04% -0.83% 

Investment hubs 100.00% 3.62% 

Ranking the countries by the amount of profits being shifted away, the two countries that have 

the largest losses from profit-shifting, France and the United States, account for 60% of total 
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profit shifting. The first five countries in the ranking -France, Germany, India, Japan, and the 

United States- account for almost 80% of total shifted profits. 

Examining the jurisdictions that are destinations of shifted profit, the distribution appears 

slightly less concentrated. The top five jurisdictions by amount of shifted profits account for 

60% of profit shifting. However, the distribution still appears skewed as more than 80% of 

profits are shifted toward only nine jurisdictions: Switzerland, United Kingdom, United Arab 

Emirates, Ireland, Singapore, Hong Kong, Bermuda, Hungary, and Taiwan. 

Distribution of shifted profits according to the average CIT rate differential is also analysed in 

the Appendix. 

Several papers have engaged in the estimation of global profit shifting and corporate income tax 

lost due to shifted profits. 28  

In order to make our results comparable with those estimated in the literature, we re-scale to 

account for the fact that we only observe MNEs with at least one subsidiary in Italy. 

Furthermore, we also account for the fact that the data refers to MNEs with a total turnover of 

at least €750 million. In order to address the first issue, we compare data reported in our dataset 

with that reported by the OECD in the CbCR section of the Corporate Tax Statistics referring to 

all MNEs. By comparing our data with the OECD statistics, we can estimate the share of global 

profits that we cannot observe in our dataset as they are reported by MNEs without a presence 

in Italy (extensive details on the methodology are reported in the Appendix). 

                                                           
28The OECD (2015a) estimated a revenue loss between US$100 and 240 billion in 2014, corresponding to 4-10% 

of global CIT revenue, while Beer, De Mooij and Liu (2020) measured a revenue loss of around 2.6% of global 

CIT revenue in 2015. Clausing (2016) estimated that in 2012 profit was shifted by an amount around US$1,076 

billion while Bolwijn et al. (2018) reported an amount of US$700 billion of profit shifted in the same year. Recently, 

Tørsløv, Wier and Zucman (2018) found that US$616 billion in profits were shifted to tax havens in 2015, 

corresponding to a global revenue loss of 10% of CIT revenue. 
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We estimate that in 2017 a total amount of €887 billion in profit was shifted due to differences 

in tax rates with a total revenue loss of €245 billion, accounting for 9% of global CIT revenue. 

Linear estimation would have delivered an estimated total of €1.2 trillion in shifted profits with 

a consequent revenue loss of €265 billion. The difference in total estimated profit shifting is 

mainly related to the over-estimation of profit shifting among countries with similar level of 

CIT and under-estimation of profit shifting in low tax jurisdictions, where the former effect is 

greater than the latter due to the high presence of MNEs in high income, high tax countries. 

Estimated shifted profits by jurisdiction is reported in the Appendix. 

Global profit shifting appears to be highly concentrated in a few countries, namely 80 percent 

of total profit shifted involves seven countries of origin and eight jurisdictions of destination. 

The United States appears to be the country mostly affected by profit shifting, with a total of 

€320 billion of shifted profits and €124 billion of revenue loss. Our estimate on revenue loss in 

the United States is in line with that obtained by Clausing (2020a,b) using US CbCRs, thus 

suggesting that our estimates are solid. Japan is the second most affected country with €123 

billion of shifted profits and a total of €36 billion of lost revenue. These two countries together 

account for half of total shifted profits around the globe. The ranking clearly reflects the 

importance of these countries in terms of global profits. If we instead ranked countries by share 

of profit shifting over reported profits, we would find that the most affected countries would be 

India, Eritrea, France, and South Sudan. The United States still appears in the top ten of most 

affected countries with 9.2% of reported profits being shifted away by MNEs.29 

Five of eight of the destination-jurisdictions are investment hubs and account for 60% of global 

profit shifting. 

                                                           
29 As reported profits is the difference between real profits and profit shifted away, this share is equivalent to say 

that 8.4% of real profits in the USA have been shifted away. 
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Potential impacts of international reforms 

In October 2021, the international community reached an historical agreement on the reform on 

international tax rules (OECD 2021) setting a minimum 15% effective corporate tax rate on 

profits of MNEs. 

The non-linearity in profit shifting shown in our analysis implies that the impact of a minimum 

taxation reform may be more significant than what could be predicted assuming a linear pattern. 

By applying our estimated semi-elasticity we can simulate the reaction of MNEs to the increase 

in CIT rate.30  

We impose a minimum statutory CIT rate for all countries with a CIT below the minimum, thus, 

we estimate the new CIT rate differentials for every MNE in each subgroup. Next, we compute 

the new level of profit shifting carried out by MNEs in response to the lower CIT rate 

differentials and compare post-reform profit shifting with pre-reform activity.  

Assuming a 15% minimum statutory CIT rate, profit shifting would decrease by 22.5% to €686 

billion. In addition to the increase in revenue due to the decrease in profit shifting, revenue 

would further increase due to the application of the top-up tax on under-taxed profits.31 

6 Conclusions 

Base Erosion and Profit Shifting carried out by MNEs is one of the most debated topics in 

international taxation; thus, an increasing number of studies attempt to estimate the elasticity of 

profit allocation with respect to changes in taxation. Despite the importance of the issue, 

however, a lack of precise and comprehensive firm-level data is still a major problem with 

existing estimations. 

                                                           
30 As our estimates refer to the statutory CIT rate rather than backward looking effective CIT rates, we provide 

an estimation based on the implementation of a minimum statutory CIT rate. 
31 In the context of analysing major reforms, the Appendix also contains the estimation of the 2017 US Tax Cut 

and Jobs Act. 
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We use a novel and unique dataset, firm-level Country-by-Country Reports, to estimate profit 

shifting that allows us to overcome the main limitations of previous micro-founded profit 

shifting analyses. We compare our dataset with Orbis BvD providing evidence for the better 

coverage of our data on different levels.  

With this new data source, we move beyond the classic linear estimation commonly used in the 

literature and provide evidence of the existence of a strong non-linear response of MNEs’ profit 

allocation to tax rate differentials. To the best of our knowledge, ours is the only paper providing 

non-linear estimations for MNEs of all major jurisdictions, as the few papers focusing on non-

linearity exploit data on domestic-headquartered MNEs only. Furthermore, in contrast with 

existing papers that take a non-linear approach and, more closely, in line with major theoretical 

models on profit shifting, we focus on differentials in CIT rates rather than CIT rates themselves. 

We find that profit allocation in a jurisdiction is non-linearly dependant on the differences 

between the tax rate in that jurisdiction and the average CIT faced by the MNE group. We further 

examine non-linearity, pointing to our finding that the effect of changes in CIT rate differences 

on profit allocation is statistically and economically significant when allowing for an inverse U-

shaped semi-elasticity function. 

Our results suggest that low tax countries do not have any incentive to increase their tax rate as 

this would lead to a reduction in tax base, hence, they may be seen as prisoner of their own low 

tax rate. Conversely, countries with a higher CIT rate would not benefit from reducing their rate 

as their attractiveness would still be limited; any effort in tax competition among high tax 

countries would be then extremely inefficient. 

The uniqueness of the dataset also allows us to investigate non-linearities in profit shifting from 

a novel perspective, finding that the nationality of MNEs matters in terms of the profit shifting 

decision. European MNEs carry out on average less profit shifting compared to their Americas’ 

and Asia and Oceania’s counterparts. However, MNEs from Europe and the Americas are more 
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inclined to shift profits toward low tax rate countries, being more elastic to changes in these 

countries. Finally, we find that profit shifting increases with MNE size but at decreasing speed, 

suggesting that they incur fixed costs when shifting profits that only become sustainable above 

a certain MNE size. 

Our results are substantially different from conventional estimates of profit-shifting elasticities. 

The estimated semi-elasticity in our approach is up to eight times larger than those yielded by 

linear estimation approaches for MNEs facing very high negative CIT rate differentials (i.e. in 

countries with very low CIT rate). At the same time, for MNEs facing similar CIT rates across 

different countries close to the worldwide average, our estimates are sixty percent lower than 

for linear ones. Our findings thus suggest that linear specification substantially underestimates 

the relative magnitude of profit shifting in countries with CIT rate differentials very distant from 

the average, while substantially over-estimating profit shifting in countries where the CIT rate 

is closer to the average.  

We also provide new estimates regarding the size of profit-shifting and associated revenue loss 

by country. We find that investment hubs are the main destination of shifted profits and that 

high income countries lose most profits due to profit shifting. We estimate that in 2017 a total 

amount of €887 billion in profits was shifted due to differences in tax rates, with a total revenue 

loss of €245 billion. In terms of gains and losses, we find that profit shifting is very concentrated 

in a small number of countries.  

Our results have potentially very significant policy implications. Given that shifted profits 

appear to be concentrated in a few countries and as the elasticity of reported profit to tax rate in 

these countries appears to be highest, policies aimed at guaranteeing a minimum level of taxation 

may be effective and efficient to curb profit shifting. Triggered by this suggestion, we estimate 

the impact of implementing a reform providing for a minimum level of corporate taxation and 

find that it would reduce profit shifting.  
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Our estimate suggests that by introducing a minimum nominal CIT rate of 15%, profit shifting 

would decrease by 22.5% to €686 billion. In addition to the increase in revenue due to the 

decrease in profit shifting, revenue would further increase due to the application of the top-up 

tax on under-taxed profits. 

Further analysis on this should be carried out as these insights may be of help in designing 

international tax agreements.  
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