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Background

• Current international tax framework

o Profits of multinational enterprises (MNEs) are allocated to jurisdictions using separate accounting methodology

o Each subsidiary/branch of an MNE is treated as a separate unrelated entity and files a tax return

o Arm’s length prices are then used to determine the value of intra-group transactions based on the market value 

of comparable supplies between unconnected entities

o This system, designed in the early 20th century, is out of step with modern business practice (digital economy)

o Loopholes in tax laws are exploited by well-resourced MNEs motivated to optimise after-tax returns



Background

• Proposal for a better alignment between the allocation of taxable profits and underlying real economic activity 

o Guided by the belief that MNEs should be treated in accordance with the reality they operate as single firms 

(commonly owned and controlled)

o All legal entities within an MNE are treated as one unitary enterprise and their global operations consolidated 

(unitary taxation) and aggregated profits are then allocated to jurisdictions according to a predetermined formula 

based on underlying economic factors associated with the derivation of those profits (formulary apportionment) 

o Variations of formulary apportionment have been incorporated in recent reform proposals (e.g., European 

Commission Common Consolidated Corporate Tax Base and now Business in Europe: Framework for Income 

Taxation (BEFIT) and OECD Inclusive Framework’s Two Pillar solution for taxing large MNEs, and are already 

used in some countries (e.g., U.S.A., Canada, Switzerland)



Background

• Despite theoretical attractiveness of formulary apportionment, assessing its impact or effectiveness is challenging 

due to the relative non-accessibility and limitations of country-level data on profits and apportionment factors

• Recent progress includes the availability of new data and adoption of innovative methodologies by researchers 

• New data includes:

o Country-by-country reports (CbCR) for EU banks (in accordance with CRD IV since 2013)

o CbCR data for MNEs in accordance with OECD BEPS Action 13 (public release of aggregated data by the 

OECD and IRS) and/or other transparency initiatives e.g., Global Reporting Initiative (GRI)

• Innovative methodologies include aggregating individual unconsolidated financial statement data in Orbis to 

construct consolidated groups and reverse engineer CbCR



This study

• Creates two unique samples using two different sources of CbCR data exploiting the fact:

o Some EU banks voluntarily disclose additional information in their CbCR (i.e., total assets) over and above 

mandated items (turnover, profit before tax, income tax, employee numbers)

o Some MNEs voluntarily disclose their OECD CbCR that otherwise need only be submitted to tax authorities or 

their CbCR prepared in line with GRI 207

• Exploits these hand collected data sets to evaluate the impact of adopting global formulary apportionment 

o Assess formulary apportionment factors – revenue/turnover, total assets/tangible assets, employee 

numbers/employee costs 

o Estimate the misalignment (if any) between observed profits recognised in countries and the ‘counterfactual 

profit’ had this been determined by a formula based on economic factors (differences likely due to profit shifting)



Example CbCR - EU banks CRD IV



Example CbCR – OECD / GRI 207



Research design

• Two stages

(1) Estimate the determinants of country-level pre-tax profits/(losses) of both samples to assess the extent to 

which pre-tax profits recognised in an individual country is explained by the three key apportionment factors 

(sales, employees, assets)  

o EU banks:

o Voluntary disclosers: 

(2) Estimate the ‘counterfactual profit’ using the following multi-factor formula:



Sample details

• Sample 1 - EU banks

o Banks that operate in the EU, publish a CbCR in accordance with CRD IV requirements, and voluntarily disclose 

‘total assets’ in addition to the mandated disclosure items (i.e., turnover, profit/(loss) before tax, income tax 

expense, employee numbers) 

o Extracted from the hand-collected database developed and maintained by one of the authors (currently 135 

banks from 18 countries for 2013-2021) 

• Sample 2 - Voluntary disclosers 

o Firms that voluntarily publish their CbCR prepared in accordance with BEPS Action 13 and/or GRI 207 and 

submitted to tax authorities

o Identified from a variety of public sources e.g., members of the European Business Tax Forum and ‘B Team’

o Hand collected CbCRs 



Sample details – Table 1



Sample details – Table 1



Sample details – Table 1



Initial results – PBT determinants (Table 2) 
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Initial results

• Panel A

o Observable measures do a credible job of predicting country-level pre-tax profits i.e., R-squared is 0.454 

o Total Assets does most of the work in explaining pre-tax profits

o Turnover is significant if Total Assets is dropped in a two-factor formula

• Panels B and C

o R-squared drops significantly to around 0.03  

o Tangible Assets does most of the work in explaining pre-tax profits

o Employee Numbers is significant if Tangible Assets is dropped in a two-factor formula 



Initial results

• Overall

o Results consistent with the conclusion in Hines (2010) that a large amount of variation in country-level 

profitability remains unexplained by country-level factors

o Therefore, formulary apportionment factors may misattribute income

• However, observable pre-tax profits is potentially subject to noise and bias

o Observable pre-tax profit in a country is after profit shifting (or other earnings management) has occurred

o Amount of profit shifting (if any) is unobservable

• A one-size fits all formula is unlikely to be appropriate for all industries - industry specific formulas may be required



Initial results – Tax haven presence (Table 3: EU banks)



Initial results – Formulary apportionment redistribution (Table 4: EU banks)



Initial results – Formulary apportionment redistribution (Table 4: EU banks)



Initial results – FA redistribution (Table 5: EU banks)

** Assuming a tax rate differential of 5% / 10% / 15%, additional corporate tax of approximately €71.75m / €143.50m 

/ €215.25m would have been collected by tax authorities over the sample period (2013-2021)

**



Initial results – Tax haven presence (Table 6: Voluntary disclosers)



Initial results – FA redistribution (Table 7: Voluntary disclosers)

• Issue arises when firms adopt a ‘bottom up’ approach 

to preparing their CbCR and do not provide 

elimination adjustments or adequate explanation 

regarding eliminations

• Additional detail in CbCRs was reviewed so 

adjustments could be made for the eliminations

• Equation (3) was then re-estimated for this sample



Initial results – Tax haven presence (Table 9: Voluntary disclosers)



Initial results – FA redistribution (Table 10: Voluntary disclosers)



Initial results – FA redistribution (Table 11: Voluntary disclosers)

** Assuming a tax rate differential of 5% / 10% / 15%, additional corporate tax of approximately €434.50m / €869.00m 

/ €1,303.50m would have been collected by tax authorities over the sample period (2016-2021)

**



Next steps

• Given controversy surrounding tax haven lists, analyse the results from estimating Equation (3) for ‘low-tax’ vs 

‘high-tax’ countries i.e., define ‘low-tax’ and ‘high-tax’ in terms of ETRs (e.g., Clausing (2020) defines ‘havens’ as 

countries with ETRs <10%) or statutory corporate tax rates of countries

• Re-estimate Equation (3) with different allocation keys and formula variations e.g., ½*SALES + ½*EMPLOYEES

• Re-estimate Equations (1)-(3) for the sub-samples (four EU banks and two voluntary disclosers) who disclose 

employee costs in addition to employee numbers

o i.e., ^PBT = ⅓*SALES + ⅓*ASSETS + ⅙*EMPLOYEES + ⅙*EMPLOYEE COST

• Voluntary disclosers – analysis by industry   



Questions?
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