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Abstract 

We examine the effect of increased tax transparency on tax avoidance and income shifting. 

Treating the introduction of public country-by-country reporting under Capital Requirements 

Directive IV (CRD IV) as an exogenous shock to the disclosure requirements and using affiliate-

level data of European banks, we document a significant decrease in the income shifting activities 

of the financial affiliates in the post-adoption period. Concurrently, we find evidence of an increase 

in income shifting by these banks’ industrial affiliates, which are not subject to reporting and 

disclosure requirements under CRD IV. Finally, we do not document robust empirical evidence of 

a significant decrease in tax avoidance in European multinational banks using different control 

groups as well as propensity score matching. Our findings suggest that public tax transparency can 

act as a deterrent for tax-motivated income shifting, but the tax avoidance behavior likely will not 

change if firms can increase income shifting activities among less transparent affiliates. Our 

findings have important policy implications for the ongoing debates among the European 

Parliament, the OECD, and the accounting standard setting bodies on the proposal to require 

multinationals to publish their country-by-country reports. 

 

Keywords: Public Country-by-country Reporting, Tax Transparency, Income Shifting, Tax 
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Does Country by Country Reporting Deter Tax Avoidance and Income-Shifting? 

Evidence from Capital Requirements Directive IV 

 

1. INTRODUCTION  

In this study, we examine the reactions of European banks to an exogenous shock to the disclosure 

requirements imposed by Article 89 of Capital Requirement Directive IV (CRD IV), which requires 

public disclosure of select tax and financial metrics on a country-by-country basis. Using affiliate-level 

data from BankFocus (by Bureau van Dijk) over the period between 2010 to 2017, we find that the 

financial affiliates of the EU banks engaged in significantly less tax-motivated income shifting 

following implementation of the public country-by-country reporting (CbCR) requirements under 

CRD IV. In contrast, we document a simultaneous increase in the level of income-shifting activities 

among the industrial affiliates, which are not subject to reporting and disclosure requirements under 

CRD IV. These findings suggest that banks responded to CRD IV by reducing tax-motivated income 

shifting in the group subject to the public disclosure requirement while increasing tax-motivated 

income shifting in the less transparent group.  

Finally, although we do observe a significant increase in the effective tax rates reported by EU 

multinational banks in the post-adoption period, relative to those of EU domestic banks, this result 

seems to be driven by the decrease in the effective tax rates of the control group. Using U.S. 

multinational banks as an alternative control group, we do not document any significant change in the 

tax avoidance behavior of the EU multinational banks between the pre- and post-CRD IV period.  

Despite the dramatic change in the global landscape of tax transparency, there is still a lack of 

broad empirical evidence on the impact of public tax disclosure initiatives on tax behavior (i.e., tax 

avoidance and income shifting). The existing literature that examines the effects of public tax 



 

2 

disclosure primarily focuses on the effect of a country-specific disclosure requirement on tax avoidance 

in a particular country (i.e., Dyreng et al. 2016; Bozanic et al. and Slemrod 2017). The effect of public 

disclosure of a firm’s global activities and tax information on overall tax avoidance as well as affiliate 

level income shifting is, however, less understood. This gap in the extant literature is one of the primary 

motivations for our study. We believe that an evaluation of the effectiveness of public CbCR in 

reducing tax-motivated income shifting and overall tax avoidance is both relevant and timely, as both 

the FASB and the European Commissions are currently considering the adoption of such disclosure 

requirements to large multinational corporations (Eurodad, 2017; Silbering-Meyer, 2017; Martin, 

2018).  

There are several reasons to expect that public CbCR under CRD IV could affect profit shifting 

behavior. Firms trade off the benefits of tax avoidance activities with political and reputational costs, 

as well as detection risk from tax authorities, that come with increased disclosures (Dyreng et al., 

2016). Public disclosure of country-level information could alter the nature of these trade-offs.  

First, CbCR could inform the group of less sophisticated stakeholders such as politicians, 

consumers, and individual investors about where a bank earns its profits and pays taxes. In the absence 

of public CbCR, these groups of stakeholders are unlikely to have access to financial information filed 

by the world-wide network of a bank’s subsidiaries. Disclosure of CbCR direct public and regulatory 

scrutiny toward banks that report abnormally high income in low tax jurisdictions, thereby increasing 

both the reputational and political costs associated with income shifting. 1  

Second, CbCR could provide the transparency necessary for the tax authorities to detect any 

misalignment between the profits generated in each country to a firm’s tax payments, resulting in 

                                                 
1 For example, following the leak of the Panama Papers, the U.K. tax administration was able to recover 

approximately $125 million in unpaid taxes (BBC, 2017). 
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increased tax enforcement. Public CbCR provides geographic information on cash taxes paid, which 

the reporting subsidiaries may not have to disclose under certain local GAAP. For example, UK local 

GAAP (FRS 101- 8(h)) exempts qualifying entities from having to report the Statement of Cash Flows 

(Deloitte, 2013).  

It is, however, unclear to what extent CbCR results in additional insights to the public and tax 

authorities (Evers et al. 2014). This is because existing provisions in most European countries already 

require multinational banks to supply additional tax information, including the tax payments and 

transfer pricing documentation, to the local tax authorities. As Evers et al. (2014) also argue, the 

common tax minimization strategies employed by multinational corporations (MNCs) are based on 

ambiguities in the tax laws and are not themselves illegal. It is merely speculative to reason that CbCR 

would motivate companies to pay taxes at an amount that truly reflects the companies’ economic 

activity and its use of public infrastructure in a country. Therefore, the question of whether public 

CbCR would have a deterrent effect on multinational banks (MNBs)’s profit-shifting and tax avoidance 

behavior is ultimately an empirical question.  

In addition to creating an exogenous shock to public disclosure requirements, CRD IV also 

provides a unique setting for evaluating how firms regulate shifting activities between the groups of 

affiliates that experience differential costs and benefits of income shifting. Under CRD IV, EU banks 

have the option to avoid full consolidation in their CbCR by opting for a prudential consolidation 

approach. According to the European Banking Authority’s single rulebook, entities that undertake 

purely non-financial commercial activities are excluded from the scope of prudential consolidation 

(EBA, 2013). As such, to the extent that EU banks have any industrial affiliates, country level 

information for these affiliates does not have to be disclosed under CRD IV. Given the potentially 

higher cost to shift profits among the financial affiliates in the post-adoption period, EU banks have an 

incentive to increase income-shifting activities among the industrial affiliates to offset any increases 
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in their tax burden. Therefore, we also examine whether there is a change in the income-shifting 

activities in industrial affiliates of EU multinational banks. 

Our study makes several contributions to the literature. First, it provides broad empirical 

evidence on the effect of public disclosure of CbCR under CRD IV on the tax-motivated income 

shifting behavior of financial and industrial affiliates of EU banks. To our knowledge, this is the first 

study to test for this effect. Our findings help reconcile the empirical evidence documented in current 

studies of CRD IV. In a concurrent work, Overesch and Wolff (2017) examine the same setting as our 

study and document a significant decline in firm tax avoidance in the post-adoption period. This finding 

is somewhat contradictory with the fact that investors do not seem to view public CbCR under CRD 

IV to increase the net costs of firm tax avoidance, as evident by the lack of noticeable market response 

to the implementation decision by the EU (Dutt et al., 2018). Although in this study, we do observe a 

significant increase in the effective tax rates reported by EU multinational banks in the post-adoption 

period, relative to those of the EU domestic banks, this result seems to be driven by the decrease in the 

effective tax rates of the control group. Using U.S. multinational banks as an alternative control group, 

we do not document any significant change in the tax avoidance behavior of the EU multinational 

banks, suggesting that public disclosure of country-level information does not change the tax behavior 

of multinational banks. Our findings contribute needed empirical evidence for the ongoing debate 

about the benefits of increased transparency and disclosure requirements like CbCR, and hence should 

be of interest to policymakers.   

Second, our study contributes to the literature that examines cross-sectional differences in tax-

motivated income shifting. Previous studies in this literature examine the cross-sectional determinants 

of the use of tax havens to shift income (Desai et al., 2006), the differences in income shifting under 

territorial tax systems and worldwide tax systems (Markle, 2016), the impact of IFRS adoption on 

income shifting (DeSimone, 2016), as well as the interaction of income shifting and transfer pricing 
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rules (Klassen and Laplante, 2012). Our study enhances this literature by focusing on the role global 

transparency initiatives play in deterring tax-motivated income shifting. We also examine how firms’ 

regulate income shifting amongst affiliates subject to different transparency requirements.  

Third, this study is in response to the call by Hanlon and Heitzman (2010) for more evidence 

on tax avoidance activities of financial firms. In the aftermath of the recent financial crisis, several 

scandals exposed the pervasive use of tax avoidance strategies by banks and their growing presence in 

tax haven countries (UBS offshore leaks 2013; Lux leaks 2014; Swiss leaks 2015; Panama Papers 

2016; and Paradise Papers 2017). Although the topic of tax avoidance by big MNCs such as Apple, 

Starbucks, and Walmart has received a lot of attention, there is limited empirical evidence on the tax 

avoidance activities of banks. This gap in the literature is perhaps due to the lack of information on 

banks’ activities and methodological challenges in separating tax incentives from other economic 

factors (Bouvatier et al., 2017). In this paper, we attempt to overcome these difficulties by using the 

comprehensive affiliate-level data from Orbis and BankFocus databases. We also overcome some of 

the methodological challenges by exploiting an exogenous shock to firms’ tax disclosure requirements 

imposed by CRD IV in Europe. Using a sample of EU headquartered multinational banks and their 

affiliates, we document the presence of tax-motivated income shifting in the banking industry. 

The rest of the paper proceeds as follows. The next section reviews the institutional background 

that motivates our paper. Section 3 provides a literature review. Section 4 presents the hypothesis 

development, and section 5 describes the sample and research design. Sections 6 and 7 present the 

main results and additional analyses, section 8 discusses the robustness tests, and section 9 concludes.  
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2. Institutional Background 

2.1 Country-by-Country Reporting Initiatives 

Writing on behalf of the Association for Accountancy and Business Affairs, Murphy first proposed the 

concept of country-by-country reporting as an International Accounting Standard in 2003 (Murphy, 

2003). Subsequently, two types of country-by-country reporting frameworks have been introduced: 

private country-by-country reporting and public country-by-country reporting.2 

 The oldest country-by-country reporting regime was introduced as a public disclosure for the 

extractive industries under the Extractive Industries Transparency Initiatives in 2013. The European 

Union was next to mandate public country-by-country reporting in the financial sector. The most recent 

(and the most widely implemented) country-by-country reporting is private country-by-country 

reporting under the Organization for Economic Cooperation and Development (OECD) Base Erosion 

and Profit Shifting project. The underlying objective of all these mandates is to provide governments 

and other interested parties with information that allows them to appraise a transnational corporation 

with regard to its corporate social responsibility, investment risk, tax risk, its contribution by way of 

value added to the societies in which it operates, and its contribution to national well-being by way of 

tax payment within those locations (Murphy 2003).  

2.2 Capital Requirement Directive (CRD) IV  

Following the financial crisis of 2008,3 the Basel Committee on Banking Supervision 4 issued a new 

framework of “global regulatory reforms” that were intended to strengthen global capital and liquidity 

                                                 
2 Private country-by-country refers to disclosing country level information directly to the tax authorities and public 

country-by-country reporting refers to publishing this information on public domain like financial statement 

disclosures.  

3 The International Monetary Fund estimated that crisis-related losses incurred by European banks between 2007 

and 2010 approximated $1 billion, or 8 percent of the EU GDP (CRD IV – Frequently Asked Questions, 2011). 

444 The committee included representatives from Belgium, France, Germany, Italy, Luxembourg, Netherlands, 

Sweden, Spain, Switzerland, and the United Kingdom, 
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rules with the goal of promoting a more resilient banking section. The objective of the reforms was to 

“improve the banking sector’s ability to absorb shocks arising from financial and economic stress, 

whatever the source, thus reducing the risk of spillover from the financial sector to the real economy” 

(Basel III 2010, p.1). In addition, these reforms also aimed to improve risk management and 

governance as well as strengthen banks’ transparency and disclosure (Basel III, 2010).  

 The European Union implemented (most of) the changes recommended in Basel III in 

Directive 2013/36/EU (otherwise known as Capital Requirements Directive IV), which was published 

on June 26th, 2013. The main focus of CRD IV is to improve the quality and quantity of banks’ 

regulatory capital and to enhance coverage of their capital base (liquidity and leverage). EU member 

states were required to implement CRD IV by January 1st, 2014, with the first reporting from June 30th, 

2014. In addition to the changes recommended by Basel III, the EU Commission introduced further 

changes, one of which was “enhanced governance.” The Commission stated that the proposal “will 

introduce clear principles and standards applicable to corporate governance arrangements and 

mechanisms within institutions.” (CRD IV, 2011). The Commission did not target specific risk-taking 

activities such as aggressive tax planning. 

 Consistent with the Commission’s goal of increasing governance, in February 2013, members 

of the European Parliament introduced a proposal that would require each institution subject to CRD 

IV to disclose specific information publicly on a “country-by-country” basis, beginning from January 

1, 2015. This proposal, adopted as Article 89 to CRD IV, requires institutions to disclose on a 

consolidated basis the (a) name(s), nature of activities and geographic location; (b) turnover; (c) 

number of employees on a full-time equivalent basis; (d) profit or loss before tax; (e) tax on profit or 

loss; and (f) public subsidies received. Institutions were required to disclose the information required 

by (a), (b), and (c) by July 1, 2014. Institutions are to publish the required information as an extension 

to their annual reports (see Appendix 3 for an example of HSBC Holdings Plc.’s disclosure of its 

country-by-country information in 2015). 
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3. Literature Review 

3.1 Tax Avoidance in the Financial Sector 

Academic research on corporate tax avoidance also has grown, benefiting from new data sources, 

developments in tax avoidance measures, and improved econometric techniques (Donohoe et al. 2014). 

However, current research has focused primarily on the corporate tax behavior of industrial firms; as 

a result, empirical evidence on tax avoidance activities of financial institutions is still limited.   

Although banks appear to be able to pass on a significant portion of their tax burden to their 

customers (Demirgüç-Kunt and Huizinga, 1999; Cardoso, 2003; and Albertazzi and Gambacorta, 

2010), there is evidence that banks still actively avoid corporate taxation. Wilson and Wolfson (1990) 

examine whether changes in tax rules can explain banks’ financing and investment policies, and 

document that a significant shift in bank holdings of municipal bonds attributed to changes in the tax 

deductibility of interest expense. Subsequently, Hemmelgarn and Teichmann (2014) analyze the effect 

of corporate income tax reforms on banks’ leverage, dividend policies, and earnings management and 

find that taxation influences all three decisions. In a more recent paper, Andries et al. (2017) document 

that the use of loan loss provisions increases with the tax rates in countries that allow general provision 

tax deductibility. These studies suggest that the corporate tax rate is an important determinant of banks’ 

financial reporting, investment, and capital structure decisions, and similar to industrial firms, banks 

also attempt to reduce their overall tax liability, albeit through different means. 

These findings also are supported by anecdotal evidence on banks’ tax avoidance. For example, 

in 2003, the SEC exposed at least ten major U.S. banks that were responsible for sheltering hundreds 

of millions of dollars from federal and state income taxes through private investment funds that paid 

tax-exempt dividends (Simpson, 2003). In the U.K., a study by an independent tax group research in 

2005 reported that five of the world’s largest investment banks paid no U.K. corporate tax even though 

they earned billions of dollars of profit in the U.K. (Austin, 2015). 
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3.2 Tax-Motivated Income Shifting in the Financial Sector 

Extensive prior literature on multinational tax planning provides evidence that MNCs shift income in 

response to tax (Hines and Hubbar, 1990; Altshuler and Newlon, 1993; Desai, Foley, and Hines, 2001 

and 2007), financial reporting (Shackelford et al., 2011; Graham et al., 2011), and financing incentives 

(Faulkender and Petersen, 2012). Theory on income shifting predicts that mobile taxable income will 

flow towards low tax jurisdictions either through the transfer of real operations (i.e., real income 

shifting) or manipulation of transfer pricing (i.e., paper income shifting) (Markle et al., 2016).  

Similar to MNCs, subsidiaries of a multinational bank are subject to corporate income tax in 

their country of residence. The gaps and mismatches in international tax laws provide banks with the 

opportunity to shift profit from high-taxed to low-taxed subsidiaries (Merz and Overesch, 2016). 

Whereas profit-shifting activities of industrial firms often are related to intangible assets and 

manipulation of transfer prices, banks rely on an array of other strategies to shift profits. For example, 

banks can allocate intra-firm financial transactions (i.e., interest margins and service fees) or highly 

mobile segments (i.e., trading and asset management) to a low tax country. Banks also can distribute 

credit risk to a high tax country by contracting out the liability of a loan (Merz and Overesch, 2016). 

The academic literature documents significant income-shifting activities by financial service 

institutions. In the U.S. context, Petroni and Shackelford (1995) provide evidence consistent with 

property-casualty insurers structuring their expansion across U.S. states, through licensing or 

subsidiary, in a manner that mitigates both state taxes and regulatory costs. In an international context, 

Demirgüc-Kunt and Huizinga (2001) document that foreign banks’ profitability rises marginally with 

their domestic tax burden, and that taxes paid by these banks increase relatively little with the local 

statutory tax. The authors interpret these findings as supporting the hypothesis that foreign banks 

extensively engage in profit shifting. Merz and Overesch (2016) use subsidiary level data and find that 

banks seem to have more flexibility in shifting their profits, compared to non-financial firms. The tax 
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response coefficient estimated in their study is approximately three times compared to estimates for 

non-financial MNCs in previous studies.  

The presence of tax-motivated income shifting in banks also is consistent with anecdotal 

evidence. In a recent study, Oxfam International noted that large banks in the EU disproportionally use 

tax havens to benefit from their favorable tax and regulatory rules. They estimated that Europe’s most 

prominent banks funneled as much as $27 billion through overseas tax havens in 2015 (Aubry and 

Dauphin, 2017). 

Banks also can shift income among their industrial affiliates to reduce the total tax liability at 

the consolidated level. Banks’ ownership in industrial firms is permitted with some restrictions (Arping 

and Rochetrau, 2000). In Europe, for example, the Second Banking Directive requires that each 10-

percent-or-more ownership in industrial firms cannot exceed 15 percent of the bank’s total funds, and 

such ownership on an aggregate basis cannot exceed 60 percent of its funds. A few countries impose 

additional regulations.5 Banks own industrial firms for several reasons, including acquisitions (1) 

related to the classical banking business; (2) as part of special financial services; and (3) related to 

strategic and other reasons (Baums, 1992).6  

Extant literature has focused solely on the income shifting activity among the financial 

affiliates of multinational banks (i.e., Demirgüc-Kunt and Huizinga 1999, 2001; Huizinga et al., 2014; 

Merz and Overesch, 2016). To our knowledge, there has not been any evidence of income shifting 

                                                 
5 For instance, in Canada, banks cannot hold more than 10 percent in a firm; and in the United States, bank holding 

companies can hold up to 5 percent of the voting shares and up to 25 percent of the voting and non-voting shares in a 

firm. 

6 Bank ownership in industrial affiliates, albeit common, is not without controversy. Critics of bank’s industrial 

ownership argue that ownership in industrial affiliates can lead to severe conflicts of interest for banks and can have 

anti-competitive effects on product markets as it fosters product market collusion and concentration (Arping and 

Rochetrau, 2000). 
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among the industrial affiliates. Our study contributes to this stream of literature by investigating 

income shifting behavior within both groups of affiliates in the same bank. 

3.3 Research Using CRD IV CbCR data 

To date, there have been a few initial studies investigating the implementation of CbCR requirements 

under CRD IV. Existing studies primarily focus on evaluating either the use of tax havens or the 

misalignment of the location of profits and turnover in European banks. These studies find a high 

presence by thirty-six of the most prominent EU banks in tax haven countries (Murphy 2015), as well 

as a significant misalignment between the location of profit and the location of bank activities in term 

of turnovers and employees (Jelínková, 2016). 

 In a concurrent working paper, Dutt et al. (2018) investigate the stock price reaction around 

the day of the decision to include CbCR in CRD IV and find no significant abnormal returns for the 

banks affected. None of these studies examines the effect of CbCR on income shifting behavior of 

European banks. Our study contributes to this stream of literature by providing broad empirical 

evidence of the effect of public CbCR under CRD IV on the banks’ income shifting activities as well 

as their overall tax avoidance behavior. 

4. HYPOTHESIS DEVELOPMENT 

As previously mentioned, firms trade off the benefits of tax avoidance activities with political and 

reputational costs, as well as the detection risk from tax authority, that come with increased disclosures 

(Dyreng et al., 2016). First, increases in geographic and tax-related disclosures can aid tax authorities 

with their decisions to allocate enforcement resources (Mills, 1998; Bozanic, Hoopes, et al. 2016).7 

Public CbCR could provide the transparency necessary for certain tax authorities to detect the 

                                                 
7 For example, following the leak of the Panama Papers, the U.K. tax administration was able to recover 

approximately $125 million in unpaid taxes (BBC, 2017). 
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misalignments between the profits generated in each country and the firm’s tax payments. This is 

especially the case for tax authorities located in jurisdictions where a firm is not resident for tax 

purposes because of their limited ability to obtain information on the firm’s global operation. Second, 

the information contained within a firm’s CbCR could direct both political and public scrutiny toward 

firms that report abnormally high income in low tax jurisdictions. The less informed stakeholder groups 

such as politicians, individual investors, and consumers are likely to find the information contained in 

the published CbCR useful in their assessment of a firm’s global activities. Hence, one could surmise 

that public disclosure of country-level information increases the cost of income shifting among the 

financial affiliates, leading to a reduction in their income shifting activities.  

It is not at all evident whether and to what extent public CbCR will result in additional insights 

and benefits to the public, regulators, and tax authorities. Foreign activities of MNCs, especially those 

of banks, are already subject to numerous financial and regulatory disclosure requirements for both 

accounting and tax purposes. Also, existing provisions in most European countries require the 

disclosure of specified tax information, including the tax payments and transfer pricing documentation, 

to the tax authorities (Evers, Meier, and Spengel, 2014).8 Moreover, given the highly regulated nature 

of the financial sector, the ability of banks to adjust their income shifting (without attracting regulatory 

scrutiny) may be limited. Therefore, we state the first hypothesis in the null form: 

HYPOTHESIS 1:  Following the implementation of public CbCR under CRD IV, financial 

affiliates of EU banks do not change their income-shifting activity.  

As explained above, under partial and individual reporting basis, industrial affiliates are excluded from 

the scope of CRD IV, and hence are not subject to the same scrutiny arising from CbCR disclosure 

                                                 
8 It should be noted that the resident jurisdiction (the jurisdiction where an entity is resident for tax purposes) has the 

most comprehensive information on a multinational bank’s global operation. Other jurisdictions have limited ability 

to require an MNB to disclose information other than those related to the subsidiaries located in the given 

jurisdiction.  
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requirement. In such a scenario, banks would have incentives to increase the level of tax-motivated 

income shifting among the industrial affiliates to offset the tax increases due to a reduction of such 

activities among the financial affiliates. However, if the banks choose to report on the full consolidated 

basis, the information on all affiliates must be reported, and both financial and industrial affiliates are 

subject to the same level of scrutiny. Therefore, it is an empirical question whether and to what extent 

the CbCR under CRD IV affects the income shifting behavior of industrial affiliates.9 We state our 

second hypothesis in the null form: 

HYPOTHESIS 2: Following the implementation of public CbCR under CRD IV, industrial 

affiliates of EU banks do not change their income-shifting activity.  

Lastly, if we observe a simultaneous reduction in tax-motivated income shifting activities among the 

financial affiliates and a surge in tax-motivated income shifting activities among the industrial affiliates 

of the same bank, then it is unclear whether the CbCR requirement under CRD IV affects a firm’s level 

of overall tax avoidance. Moreover, banks can avoid tax through other tax strategies such as changes 

in accounting methods and increases in tax-advantaged investments. Due to these competing 

arguments, we make no directional prediction for tax avoidance following the implementation of CbCR 

and state the hypothesis in the null form below:  

HYPOTHESIS 3. The level of tax avoidance by EU banks does not change following the 

implementation of public CbCR under CRD IV.  

5. DATA AND METHODOLOGY  

5.1 Data 

                                                 
9 We do not make any predictions on whether a bank will choose full consolidation or partial consolidation basis of 

reporting. Discussions with partners at big four accounting firms also suggests that in the first few years of 

implementation, banks could choose either methods but once there is better understanding of the reporting rules, they 

expect that full consolidation would be the method of choice.  
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We obtain the financial statement and ownership data for banks and financial affiliates from the Bank 

Focus database compiled by Bureau van Dijk. We obtain the financial statement data for the industrial 

affiliates from the Orbis database, which is also compiled by Bureau van Dijk. The data cover a period 

between 2010 and 2017. The full CbCR requirements under CRD IV came into effect in 2015, but EU 

banks had to disclose some information directly to their local tax authorities in 2014. Therefore, in our 

empirical tests, we compare a firm’s income shifting and tax avoidance activities during the four years 

before the adoption of CRD IV (2010-2013) with those in the subsequent years (2015-2017). We 

exclude the observations in 2014 from the dataset because most financial institutions were anticipating 

the issuance of CbCR rules by early 2014, and as such, we cannot treat 2014 as a pre-implementation 

year. At the same time, because no public disclosure was required in 2014, we cannot treat it as a CbCR 

year either. In a set of sensitivity analyses, we included firm-year observations for 2014, and the results 

do not change.  

Orbis and Bank Focus databases identify a firm as the global ultimate owner (GUO) if it 

controls at least one subsidiary and is itself not controlled by any other single entity. The sample begins 

with all EU headquartered multinational banks that are identified as GUOs in the Orbis database and 

that have at least one foreign subsidiary. We exclude central banks, governmental credit institution, 

and micro-finance institutions, as their incentives to shift income might differ from other banks (Merz 

and Overesch, 2016). The final sample consists of 114 EU headquartered multinational banks. 

For each EU bank, we obtain a list of all financial and industrial affiliates from Orbis. An 

affiliate is considered ultimately controlled by the GUO if all links in the ownership chain between it 

and the GUO have ownership percentages greater than 50 percent. As such, we include subsidiaries of 

all levels in the sample. For the test of H1, the subjects of interest are all financial affiliates of all EU-

headquartered multinational banks listed in our databases. The definition of “Institutions” in CRD IV 

includes credit and investment firms. Therefore, we restrict our sample to bank affiliates to avoid the 

inclusion of affiliates that may be outside the scope of CRD IV. We also exclude any affiliates that are 
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not active, do not have unconsolidated data, or are central banks, governmental credit institution and 

micro-finance institutions. The final sample for H1 includes 233 financial affiliates with 639 affiliate-

year observations.  

For the test of H2, the subjects of interest are all industrial affiliates of the 114 EU 

headquartered banks. We classify an affiliate as an industrial affiliate if it does not operate in the 

financial industry or auxiliary financial industry.10 In this test, the control group includes non-financial 

affiliates of industrial multinationals headquartered in the EU. The final sample for H2 includes 2,107 

industrial affiliates (7,632 affiliate-year observations) in the treatment group and 10,739 affiliates 

(42,636 affiliate-year observations) in the control group. Table 1 provides an overview of the sample 

selection criteria.  

The final sample for H3 consists of 114 EU-headquartered multinational banks (462 firm-year 

observations) in the treatment group. The control group includes of 55 domestic EU-headquartered 

banks (169 firm-year observations) with available data from Bank Focus. The alternative control group 

for the test of H3 consists of 65 (328 firm-year observations) U.S.-headquartered multinational banks 

with available data. 11 

5.2 Income Shifting Model for Financial Affiliates  

To test for the impact of CbCR on the tax-motivated income shifting behavior of financial affiliates, 

we extend the original model of income shifting developed by Hines and Rice (1994) and later 

expanded by Huizinga and Laeven (2008). The main idea underlying the Huizinga and Laeven (2008) 

                                                 
10 Technically some affiliates in the financial industry may be outside the scope of CRD IV and we could include these 

firms in our test of H2 (i.e., insurance firms). However, the income shifting model used for H2 is not directly applicable 

for financial firms and as such we do not include these firms in our sample to test H2. The scope of CRD IV within 

the financial industry is not very clear and there is some ambiguity in the application of CRD IV across different 

European nations. As it is universally (within EU) accepted that commercial and saving banks are clearly within the 

scope of CRD IV, we use this subset of firms for H1 and H3.  

11 We use the following data selection criteria to construct the second control group for H3: (1) all banks with 

headquarters in North America that are the ultimate global owner in their group and (2) banks with at least one 

foreign subsidiary.  
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model is that reported earnings before taxes (PBT) of a subsidiary in period t is equal to the sum of 

true earnings before taxes and those profits that are shifted. Because the true profit of the affiliate in 

the absence of income shifting is not observable, Huizinga et al. (2008) use return on capital to estimate 

true earnings where return on capital (K), labor (L), and productivity function (A) are jointly employed 

by a firm to produce output Q.  

In contrast to the production function of an industrial affiliate, the production process of a 

financial firm includes the borrowing of funds from surplus spending units and lending those funds to 

deficit spending units (Sealey and Lindley, 1977). Applying the factors of the production model of 

financial firms identified by Sealey and Lindley (1977), we use earning assets as the primary measure 

of outputs in financial affiliates and labor, total assets and total customer deposits as the primary 

measure of inputs. We modify Huizinga et al. (2008) income shifting model to account for the nature 

of the input, output, and tax incentive variable for financial affiliates and estimate the following 

regression equation to test H1:   

 LOGPTIit= β0 + β1 πit + β2 POST + β3 πit * POST+ βXit+ δit+ uit + εit        (1) 

LogPTI12 is the primary dependent variable in equation (1) and is defined as the log of pre-tax 

earnings of affiliate i of parent r in year t. πit is the tax incentive variable and is proxied for by Cit in 

the primary analysis. Cit is a composite tax variable that measures both the profit shifting incentives 

(by using the statutory tax rate in affiliate country) as well as the profit shifting opportunities (by using 

the scale of firm’s operation) (Huizinga and Laeven, 2008).13  Previous papers (De Simone, 2016; 

Markle, 2016) use the affiliate revenue to measure the scale of affiliate operations (𝛽) in each country. 

                                                 
12 Dyreng and Markle (2014) impose the constraint that the total amount of income shifted should sum to zero by 

group-year to get a better estimate of income shifting. I do not adopt this approach as in the current study many 

observable affiliates in the database are not includable in estimation given missing data (e.g., compensation expense). 

Our approach is consistent with De Simone (2016). 

13 Following De Simone (2016) & Markle (2017), although our research design precludes the testing of loss affiliates, 

we include these observations to calculate the tax incentive variable. 
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Because earning assets are traditionally used to measure the outputs of financial firms, we use total 

earning assets to measure the scale of financial affiliate operation in each country. To mitigate any 

concerns regarding endogeneity of total eanings assets, we also calculate the tax incnetive varible using 

Total Assets.14 The calculation of a bank specific tax incentive variables (Cb
it) is given by the equation 

below: 

𝐶𝑖,𝑡
𝑏 =

1

1−𝜏𝑖,𝑡

∑
𝐸𝐴𝑘,𝑡(𝜏𝑖,𝑡−𝜏𝑘,𝑡)

1−𝜏𝑘,𝑡

𝑛
𝑘≠𝑖

∑
𝐸𝐴𝑘,𝑡

1−𝜏𝑘,𝑡

𝑛
𝑘

                    (2) 

The POST is an indicator variable equal to 1 for all years in which the full POST requirements 

under CRD IV were in effect (2015 and later years) and 0 otherwise (2013 and earlier years). β3 is the 

primary variable of interest in the equation and is the coefficient on the interaction term between POST 

and π (1). A positive coefficient on β3 suggests that, compared to the pre-implementation period, 

European multinational banks engaged in less tax-motivated income shifting to low-tax financial 

affiliates, following the implementation of public CbCR under CRD IV. 15 

Xit is a vector of affiliate-level variables used as proxies for bank labor, capital and productivity 

inputs. We measure the labor input (L) for financial affiliates using the number of employees (Emp).16 

We expect the coefficient on L to be significantly greater than zero, indicating a positive relationship 

between capital and reported profits. Consistent with prior studies, we use the log of gross domestic 

product (LogGDP) to measure the productivity parameter (A). Prior studies provide mixed results on 

                                                 
14 CRD IV also changed the rules for calculating deferred tax assets for loss firms. As we exclude firms with losses 

from our sample, this change does not impact our research design. Moreover, we use earning assets to calculate C and 

as earning assets excludes deferred tax asset, there is no impact on our calculation of the tax incentive variable.  

15 We are unable to adopt the difference-in-difference research design in our primary analysis of H1 due to the lack of 

an appropriate control group. All financial institutions with operations in EU and their affiliates are subject to CRD 

IV requirements even if the financial institution is not the GUO. For example, a non-European affiliate owned directly 

by a European financial institution, which is ultimately owned by a non-European GUO, can be within the scope of 

CBCR under CRD IV. As information on intermediate ownership available through Orbis is incomplete, we are unable 

to construct a control group which is completely outside the scope of CRD IV requirements.  

16 Previous papers (i.e., DeSimone 2016) have used both log of total compensation and number of employees as 

proxies for the labor input. However, our sample size significantly reduced if we use log of total compensation and as 

such we use the total number of affiliate employees to measure the labor input variable.   
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the signage of the coefficient on A (Markle 2016 and Huizinga and Laeven 2008). As such, we do not 

predict the sign of the coefficient on A. 

The capital input K is traditionally measured using assets, based on the premise that a company 

employs its assets to produce output. Because the measurement of capital input (K) in financial firms 

is different compared to industrial firms, we include the log of total assets (LogTA) and the total 

customers deposits scaled by total assets (CD) as proxies for the inputs (K) of financial affiliates 

(Humphrey, 1992; Berger and Mester, 2003). To account for activities such as derivatives and 

guarantees that generate profit for the bank but are not reported on the balance sheet, we include the 

log of off-balance sheet items (LogOBS) as an additional control variable in our main model. δit is a 

vector of fixed effects and includes the year, parent and bank specialization fixed effect.  

5.2 Income Shifting Model for Industrial Affiliates  

To test for the impact of CbCR on the tax-motivated income shifting behavior of industrial affiliates, 

we adopt a quasi-experimental design using the difference in difference (DID) setup. Here, we compare 

the change in the income shifting activities of the industrial affiliates of EU multinational banks 

(EUMNBs) after the adoption of public CbCR with a control group. The control groups include 

industrial affiliates of European industrial MNCs as these firms are not subject to the requirements of 

public CbCR under CRD IV.17  

To test for income-shifting among the industrial affiliates, we adopt the Hines and Rice (1994) 

model that was subsequently adopted in Huizinga et al. (2008). The model is as described in equation 

(1). We modify this model for the difference-in-difference research design by adding the interaction 

                                                 
17 BEPS action item 13 also requires country by country reporting and most EU countries chose an implementation 

date of either December 31st, 2016 or December 31st, 2017 for action item 13. Because we include 2016 in our sample 

year, one could argue that we may be capturing the effect of BEPS action item 13. However, BEPS action item 13 

should have the same impact on both the treatment and control group so any difference that we observe can be 

attributed to public CbCR as CRD IV only impacts parent companies of the treatment group.   
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term between the tax incentive variable (πit), an indicator variable for treatment group (CBCR), and an 

indicator variable for the post-adoption period (POST).  

 LogPTIit= β0 + β1 πit + β2 POST + β3 CBCR + β4 πit * POST + β5 CBCR* POST  + β6 πit * 

CBCR + β7 πit * POST* CBCR + β8 LogAssetsit + β9 LogCompit + β10 LogGDPit + FE + εit  (3) 

πit is the tax incentive variables and is measured using Cit. Cit is revenue-weighted differential 

statutory tax rate faced by each affiliate calculated following equation (2). 18To mitigate potential 

endogeneity concern when using reported revenue (as discussed above), we use total assets to proxy 

for the scale of the affiliates’ operation and calculate an alternative tax incentive variable (Alt_Cit). 

CBCR is an indicator variable for the affiliates whose ultimate global parent are subject to disclosure 

under CRD IV. In other words, CBCR equals one for industrial affiliates of European banks in the 

post-implementation period and equals zero for affiliates of European industrial firms.  

We estimate the above regression using year, industry, and parent fixed effects to control for 

industry differences, time trends, and unobserved time-invariant characteristics among the 

consolidated groups.19 The coefficient β7 on the interaction term between POST, CBCR, and π is the 

primary variable of interest in equation (3). A negative coefficient on β7 suggests that all things being 

equal, EU banks engaged in more tax-motivated income shifting to low-tax industrial affiliates after 

these institutions are required to comply with CbCR under CRD IV, and vice versa.  

LogPTIit is the natural log of profit before tax of subsidiary i of firm r in year t. LogAssetsit is 

the log of affiliates’ total assets, and LogCompit is the log of affiliates’ total compensation expense. 

                                                 
18 Previous papers in this literature have followed two approaches to calculating C. Markle (2016) include financial 

and industrial affiliates to calculated group specific C. However, De Simone, Klassen & Seidman (2017) use only 

industrial affiliates. As the incentives and opportunities of shifting income is very different for financial and industrial 

firms, we follow De Simone et al.  (2017) and calculate C separately for the financial and industrial affiliates of 

European multinational banks. 

19 With the inclusion of firm fixed effects in a DiD design, the POST term is automatically dropped from the 

estimation. 
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LogGDPit is the log of the affiliates’ home country GDP and is a proxy for productivity. Appendix 1 

provides definitions and detailed calculations for the variables in equation (3).  

5.3 Overall Tax Avoidance  

Similar to the test of H2, we adopt a DID research design to test H3. The CbCR requirements under 

CRD IV apply to all EU headquartered and non-EU headquartered institutions irrespective of whether 

such institutions have foreign subsidiaries. As such, both domestic and multinational banks are 

technically within the scope of CRD IV. However, because CbCR does not provide additional 

information on the domestic banks’ tax avoidance activities beyond what is already disclosed in their 

financial statements, we do not expect a change in tax avoidance activities of EU domestic banks. 

These domestic banks, therefore, form the control group for the test of H3.  

Although it is likely that EU-headquartered domestic banks face different sets of incentives 

and opportunities compared to EU-headquartered multinational banks, the DID research design does 

not require complete comparability between the treated and control group. The key assumption 

underlying a robust DID setup is that, in the absence of the intervention, the trend in tax avoidance 

should be the same in treatment and control groups during the period prior to the intervention (i.e., 

parallel trend assumption). As discussed in section 7.2, in addition to the disclosure requirements, CRD 

IV contained some measures that could have a significant impact on a banks’ regulatory capital, 

leverage, liquidity, and risk taking. To the extent that these changes impact EU  (MNBs) different 

domestic banks, our results from the DID can be biased.  

The only major change applies solely to EU MNBsis the requirement to maintain a systemic 

risk buffer of one to three percent. This requirement is mandatory for banks that are identified by the 

relevant regulatory authority as “Global Systemically Important Institutions” and is to compensate for 



 

21 

the higher risk such banks pose to the global financial system (EBA, 2014).20 Systemic risk buffer is 

essentially additional capital that the bank needs to maintain. We account for this difference by 

including total capital ratio as an additional control in our regressions. Visual inspection of the graphs 

of the average ETR (Figure 1) of the treatment and control group(s) during the pre-implementation 

years indicates a parallel trend (in the two years prior to CRD IV) and supports the choice of the DID 

set-up. Nevertheless, to mitigate any concerns regarding the adequacy of domestic banks as a control 

group in H3, we also use U.S.-headquartered multinational banks as an alternate control group to test 

H3. To test H3, we estimate the following DID regression model: 

 TAit= β0 + β1 EUMNBit + β2 POST + β3 POST * EUMNBit + Xit + FEit + εit (4) 

TAit is the proxy for tax avoidance. Drawing from prior literature, we proxy for banks’ tax avoidance 

using their book effective tax rates. 21 We calculate the effective tax rate (ETR) as the book tax expense 

(BTE) divided by pre-tax income (PTI). We reset ETR at 0 and 1 to limit the influence of outliers and 

to be able to interpret the effective tax rates. Xit are the additional control variables that could affect a 

firm’s ETR, and they include the natural log of total loan loss provisions (LogLLP), the natural log of 

total earning assets (LogEA), and the banks’ capital ratios (CapitalRatio). 

EUMNBit is a dummy variable that equals one for EU headquartered multinational banks and 

0 for EU domestic banks and US multinational banks. The coefficient β3 on the interaction term 

between POST and EUMNBit is the primary variable of interest for our analysis. A positive coefficient 

on β3 suggests that relative to the banks in the control groups, EU banks avoid less tax after being 

required to disclose CbCR under CRD IV publicly, and vice versa. 

                                                 
20 http://www.eba.europa.eu/regulation-and-policy/single-rulebook/interactive-single-rulebook/-/interactive-single-

rulebook/article-id/288 

21 It is common practise in tax avoidance studies to exclude financial firms. However, studies like Dyreng et al. 

(2008) and Armstrong et al. (2015) do not exclude financial firms from their sample and use measures like ETR, 

CETR and BTD to measure tax avoidance.  
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6. RESULTS 

6.1 Descriptive Statistics 

Table 3 provides the descriptive statistics comparing the financial and industrial affiliates of the 114 

EU banks in our sample. As expected, financial affiliates are larger in terms of size and profitability as 

compared to industrial affiliates. Surprisingly, EU banks own substantially more industrial affiliates 

than financial affiliates. The average number of industrial affiliates is 22 compared to an average 

number of financial affiliates of 5.  

Table 3 reports the number of observations, mean, median, p25, p75 and standard deviation of 

the variables used in the primary and supplementary analysis. Panel A and B of Table 3 reports the 

descriptive statistics for the financial affiliates in the treatment and control group (H1), whereas panel 

C and D report the descriptive statistics for industrial affiliates in the treatment and control group (H2). 

A review of panel A and panel C of Table 3 highlights the disparity in size and profitability between 

financial and industrial affiliates of EU banks. Panels E and F of Table 3 report the numbers for EU 

multinational banks (treatment group of H3) and EU domestic banks (control group of H3) 

respectively. EU multinational banks appear to be larger (in total assets) but are less profitable (in ROA 

and ROE). In the test of H1, H2, and H3, the number of observations in each regression specification 

varies depending on the availability of data to calculate the variables required and therefore differs 

than those shown in Table 3. 

In Table 4, Panel A provides a breakdown of financial affiliates by bank specialization. 

Commercial banks make up most of the sample (52%) followed by finance companies (16%) and real 

estate and mortgage banks (7%). Panel B breakdowns industrial affiliates in both the treatment and 
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control group by industry. Other services make up most of the sample for the treatment (41.83%) and 

control (26.18%), following by wholesale and retail trade.22  

6.2 Primary Results 

Regression Results for H1 

Table 5 reports the results of estimating equation (1), using standard OLS estimation with robust 

standard errors. The panels of Table 5 vary by the proxies for tax incentive variable (πit). Earning Asset-

weighted tax incentive variable (Cb
it) is used in Panel A, while asset-weighted tax incentive variable 

(Alt_Cb
it) is used in Panel B. The first column in both panels is estimated without using the POST or 

the interaction term (POSTit * πit ), to establish consistency with previous income shifting studies. 

Columns 2-5 are estimated using the model in equation (1) and provide primary results for the test of 

H1. Columns 2 and 3 are estimated using bank type and year fixed effects whereas columns 4 and 5 

are estimated using bank type, year and parent fixed effects. Columns 3 and 5 also include additional 

control variables as discussed in section 4.2. Standard errors are clustered at the parent level.  

The coefficient on the effect of tax incentives (β1) on pre-tax income is negative across all 

specifications, consistent with the income-shifting effect documented in the prior literature. In other 

words, when tax incentive is high (smaller πit), we observe more profit reported. The coefficient on 

LogAssets (β4) is positive and statistically significant across most columns, consistent with prior 

income shifting studies. The coefficient on the effects of productivity (β6) is negative and significant 

in most columns. Unlike previous studies, we do not find the coefficient on the effects of employment 

(β5) to be positive, and it is insignificant across most columns. The signage of the coefficients on other 

                                                 
22 Other services include holding companies, management companies, payroll processing, data management 

amongst other ancillary services that are not related to financial activities and as such are outside the scope of CRD 

IV. 
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control variables is consistent with predictions in section 4. For brevity, the coefficients on the constant 

and the fixed effects are omitted from Table 5.  

The main coefficient of interest in Table 5 is β3, as it provides an estimate of the effect of tax 

incentives on pre-tax income in the post-implementation period relative to the pre-implementation 

period. Results in columns 2 to 5 report positive and statistically significant coefficients on the 

interaction between POST and πit (β3). These results are robust for the alternative calculation of the tax 

incentive variable (Alt_Cb
it) and suggest that in the POST period, financial affiliates of EU 

multinational banks in low-tax jurisdiction report higher pre-tax income. Our inference from this 

finding is that financial affiliates that are subject to the disclosure requirements under CRDIV reduce 

their level of tax-motivated income shifting. Regarding the economic magnitude, the estimate of β3 of 

2.896 in column 4 indicates that an inter-quartile increase in Cb
it is associated with an 11.61 percent 

decrease (0.0401*2.896) in the financial affiliate’s reported profit in the post-CbCR implementation 

period. With the median pre-tax income of $21.5 billion, this translates into a reduction of reported 

income of approximately $2.5 billion. Overall, these results provide strong support that the 

implementation of CbCR under CRD IV leads to a decrease in tax-motivated income shifting among 

the financial affiliates of EU banks.  

Regression results for H2 

Table 6 reports the result of estimating equation (3), using standard OLS estimation with robust 

standard errors. The columns of Table 6 vary by the proxies for tax incentive variable (πit). Revenue-

weighted tax incentive variable (Cit) is used in columns 1-3, while the asset-weighted tax incentive 

variable (Alt_Cit) is used in columns 4-5. Column 1 is estimated without the interaction term 

(πit*POST*CBCR), to establish consistency with previous income shifting studies. Columns 2-5 are 

estimated using the model in equation (3) and provide primary results for the test of H2. To mitigate 

concerns regarding missing affiliate data, we also estimate the model in equation (3) for only those 

groups which have non-missing affiliate information (columns 3 and 5). We estimate all regressions 
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with parent, industry, and year fixed effects. We calculate heteroscedasticity-consistent standard errors 

following White (1980).  

As predicted, the coefficients on LogAssets (β8) and LogComp (β9) are positive and statistically 

significant across all columns. The coefficient on LogGDP (β10) is positive but statistically 

insignificant across all columns. Again, for brevity, the coefficients on the fixed effects are omitted 

from Table 6.  

The main coefficient of interest in Table 6 is β7, as it provides an estimate of the effect of CbCR 

on the level of income shifting among the treatment group relative to it's of the control group. Columns 

2-5 report a negative and statistically significant β7. Columns (2) and (4) are estimated on the full 

sample and columns (3) and (5) are estimated on the restricted sample for the groups without any 

missing affiliate. The estimated treatment effects increase when the sample is restricted (from -1.412 

to -5.058 when using Cit and from -1.215 to -5.506 when using Alt_Cit). A negative coefficient on the 

interaction term suggests that in the POST period, industrial affiliates of EU banks appear to shift more 

income to low-tax affiliates, relatively to the industrial affiliates of other EU industrial groups who 

were not subjected to any CbCR requirement.  

Regarding economic magnitude, the estimate of β7 of 1.412 in column 2 indicates that an inter-

quartile increase in Cit is associated with a 3.4 percent increase (0.024*1.412) in the reported profit of 

industrial affiliate of EU banks in the post-CbCR implementation period. With the median pre-tax 

income of $815 million, this translates into an incremental increase in the reported income of $27.62 

million per industrial affiliate of EU banks, relatively to the industrial affiliates of EU industrial firms. 

Overall, these results provide strong support that the implementation of CbCR under CRD IV leads to 

an increase in tax-motivated income shifting in industrial affiliates of EU banks.  

Regression results for H3 

Figure 1 plots the movement in annual average ETR for multinational EU banks and domestic EU 

banks over time. Consistent with previous literature (Rego 2003), multinational banks exhibit a lower 
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ETR compared to domestic banks. The difference in the annual average ETR in the pre-implementation 

period (i.e., before 2014) is relatively constant for the treatment and control groups. This evidence 

provides support for the parallel trend assumption in our research setting. In Figure 1, we observe an 

increase in the ETRs of EU multinational banks compared to EU domestic banks around the time when 

CbCR was partially implemented in 2014. However, in the following year, ETR of EU banks show a 

significant decline before moving up again in 2016. Figure 2 plots the movement in annual average 

ETR for multinational EU banks and multinational US banks over time. Again, we observe a decrease 

in tax avoidance only in 2014 for EU multinational banks relative to the US multinational banks, and 

this trend reverts in the following years. 

To empirically test H3, we estimate equation (4) using standard OLS estimation with robust 

standard errors. Table 7 reports the regression results and the columns vary with the choice of the 

control groups. Columns 1-2 report the results using EU domestic banks as the control group, and 

columns 3-4 report the results using US multinational banks as the control group. Year fixed effects 

are included in all columns, and additional firm-level controls are included in columns 2 and 4. The 

main coefficient of interest in Tables 7 is β3 as it provides an estimate of the effect of public CbCR on 

the tax avoidance behavior of the treatment group compared to the control group. The estimate of β3 is 

positive and statistically significant when EU domestic banks are used as the control group but are 

statistically insignificant when US multinational banks are used. Regarding economic magnitude, the 

coefficient estimate translates into a reduction of 4.1 - 6.7% in the ETR of EU MNBs in relative to 

those of the EU domestic banks.  

To understand the results in Table 7 in more detail, we examine the change in tax avoidance 

behavior between the pre- and post- implementation period separately for each of three groups. These 

results are untabulated for brevity. The pre-post analyses reveal that the results in Table 7 are driven 

by a decrease in the effective tax rates of the European domestic banks in our control group. There is 

no significant change in the tax avoidance in EU multinational banks or US multinational banks in the 
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post period relative to the pre-period. Overall the results suggest that CBCR under CRD IV did not 

lead to a change in tax behavior in EU multinational banks, and this is consistent with our findings 

from the propensity score matching analysis in section 7.3. 

7. ADDITIONAL ANALYSES 

7.1 Year-by-year analyses 

To understand the timing of the changes in income shifting activities and tax avoidance, we re-estimate 

the main effect in H1, H2, and H3 by year. These results are reported in Tables 8, 9, and 10, 

respectively. The yearly analyses reveal that EU multinational banks did not have high incentives to 

change income shifting behavior in 2014, because, in 2014, these banks were not required to disclose 

the amount of income reported or tax paid in low-tax jurisdictions publicly. This is consistent with the 

small decrease in income shifting in financial and industrial affiliates that we document in tables 8 and 

9. Once the full reporting requirements under CRD IV came into effect in 2015, the incentive to 

minimize the amount of income shifted to low-tax affiliates increased. As a result, we document 

stronger decreases in income shifting among the financial affiliates in 2015 and. To mitigate the 

negative impact on the tax liability from such action, EU multinational banks appear to simultaneously 

increase the amount of income shifting among the industrial affiliates that are outside the scope of 

CRD IV (β3 and β4 are negative and significant at 10% and 1% level respectively). Overall these results 

provide compelling evidence on how banks moderate and vary their income shifting and tax avoidance 

behavior in response to public CbCR disclosure requirements.   

CbCR under CRD IV is seen as a new era of financial and tax transparency in the banking 

industry and it was anticipated that EU banks would respond to increased transparency on tax matters 

by avoiding less tax (Oxfam France, 2014; Tax Justice Network, 2014). The findings of our paper 

suggest that increased tax transparency can act as a deterrent for income shifting and to some extent 
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for tax avoidance, but the efficiency of such initiative could be impaired if banks can increase income 

shifting activities among the less transparent affiliates. 

7.2 Potential Confounding Effects of Other Changes in CRD IV  

As previously discussed, the main focus of CRD IV is to improve the quality and quantity of banks’ 

regulatory capital and enhance coverage of their capital base (liquidity and leverage). As such, in 

addition to mandating CbCR, CRD IV introduced some other changes that could have a significant 

impact on a bank’s regulatory capital, leverage, and liquidity. For example, one of the key changes 

under CRD IV was the requirement for EU banks to set aside enough capital to cover unexpected losses 

and keep themselves solvent in a crisis. The amount of capital required depended on the risk attached 

to the assets of a particular bank. Another example is the requirement to maintain a 3% leverage ratio 

(LR), which would prevent institutions from excessively increasing lending when they do not have 

enough capital. 23 

Prior studies highlight that like other MNCs, banks also face a trade-off in balancing their 

financial reporting objectives (i.e., earnings, capital management) with tax objectives (i.e., minimizing 

the tax liability) (Collins et al. 1995; Beatty et al. 1995). Collins et al. (1995) for example, find evidence 

of interdependencies between a bank’s earnings, capital, and taxes. To ensure that we are not capturing 

the impact of these other changes, it is important to control for their confounding effect on tax 

avoidance (H3) and income shifting (H1). 24 

We re-estimate equation (1) by including total capital ratio (to control for the differences in 

banks’ regulatory capital) and a log of derivate (to control for risk-taking). Controls for leverage (i.e., 

LLP, off-balance sheet liabilities, and leverage) were included in the base model and are also included 

                                                 
23 http://www.consilium.europa.eu/en/policies/banking-union/single-rulebook/capital-requirements 

24 Since the requirements under CRD IV only apply to financial institutions, they are not expected to have any 

impact on industrial affiliates of European multinational banks.  
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in this analysis. Table 11 reports the regression result. The main coefficient of interest in Table 11 is 

β3 as it provides an estimate of the effect of tax incentives on pre-tax income in the POST 

implementation period relative to the pre-implementation period. β3 is not statistically significant in 

any column in Table 11. However, the inclusion of the additional control variables reduces the sample 

size drastically (to less than 100 firm-year observations for all specifications), and our failure to find 

results in Table 11 could be attributed to the low statistical power of the tests.   

Similarly, we re-estimate the effect of CRD IV on banks overall bank tax avoidance with 

additional controls for the banks’ capital, liquidity, leverage, and risk-taking. The results of these 

analyses are reported in columns (3) and (6) of Table 7, and the main effects remain unchanged.  

7.3 Propensity Score Matching for H3 

The difference in difference estimation relies on the parallel trend assumption under which even if the 

treatment and control groups have different levels of the outcome, the trends in pre-treatment outcomes 

should be the same. Although Figures 1 and 2 provide some evidence that the parallel trend assumption 

is satisfied in H3, there is a possibility that differences between the treatment and control groups could 

bias our estimate of the treatment effects. Matching techniques attempt to mimic randomization by 

creating a sample of units that received the treatment that is comparable to observable covariates in the 

pre-treatment period to a sample of units that did not receive the treatment. We, therefore, make use of 

propensity-score matching (PSM) and match with replacement on pre-treatment covariate averages 

within a caliper distance of 0.05. The matching for European domestic banks is based on ROAA, 

LogLLP, LogEA and Total capital ratio and the matching with US multinational banks are done based 

on ROAA, LogLLP, and LogEA.25 

                                                 
25 Due to the lack of data in Bank Focus for the Total capital ratio of US banks we do not use it for matching with 

US Banks. 
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 Table 12 reports the results of estimating equation (4) using PSM and the columns of Table 12 

vary based on the control group and firm-level controls. The main coefficient of interest in Tables 12 

is β3 as it provides an estimate of the effect of public CbCR on tax avoidance in the treatment group 

compared to the control group. The propensity score weighting is used to estimate the average 

treatment effect on the treated. The estimate of β3 is not statistically significant in any column, 

suggesting that there is no change in tax avoidance in European multinational banks relative to 

European domestic banks or US multinational banks. The sample size in Table 12 is lower than the 

sample size in Table 7 and our failure to find results in Table 12 could be attributed to the low statistical 

power of the tests. 

7.4 Test for H1 Using a Potential Control Group 

Our primary empirical strategy in H1 is to compare the level of income shifting in the financial 

affiliates in the POST period with the level of income shifting in the same affiliates during the pre-

treatment period. A concern with using this research design is that the results could be attributed to 

other factors that change over times. To mitigate this concern, we include a number of control variables 

as well as year fixed effects in our test of H1. However, to provide more robust results, we re-estimate 

H1 using a DID design and use non-European financial affiliates of the non-European multinational 

bank as the control group.  

Table 13 reports the results of the DID estimation. The main coefficient of interest in Table 13 

is β2, as it provides an estimate of the effect of tax incentives on pre-tax income in the treatment group 

relative to the control group, after the implementation of CbCR under CRD IV. Results in columns 2 

and 4 report positive and statistically significant coefficients on the interaction between POST, πit, and 

CBCR (β2). These results suggest that in the POST period, financial affiliates of EU multinational banks 

in low-tax jurisdiction report higher pre-tax income, compared to the affiliates of the non-EU 

multinational bank. This finding is consistent with our primary results in Table 5. 
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7.5 Test for H2 Including Loss Affiliates 

Our dependent variable in H2 is LogPTI and to be included in the model; the affiliate has to report 

positive pre-tax income. Loss affiliates are therefore excluded from our main test of H2. Because 

current losses can affect income shifting incentives, we estimate an alternate income shifting model by 

including the loss-making affiliates.26 We follow De Simone et al. (2017) and use the log of return on 

assets plus one as the dependent variable.27 The ’main effect of this estimation is negative but 

statistically insignificant. However, if we restrict our sample to include groups with not more than 30% 

missing affiliate data, the estimated treatment effect is -1.647 and statistically significant at the 10% 

level. This is consistent with our primary results.  For brevity, these results are untabulated. 

8. ROBUSTNESS TESTS 

To test the robustness of our results, we conduct a series of additional analysis. First, we conduct a 

placebo test in which we change the POST variable to ensure that we are not capturing other events 

that may cause a decline in tax-motivated income shifting. We re-estimate H1, H2, and H3 using a 

placebo reform year of 2011. The results using PlaceboPOST28 for H1, H2, and H3 are reported in 

Tables 14, 15, and 16 respectively. All estimated coefficients of interest (β3 in Table 14 and 15 and β7 

in Table 16) are statistically insignificant, suggesting that there is no significant difference in tax-

motivated income shifting among the financial and industrial affiliates in the years before the adoption 

of public CbCR under CRD IV. Next, we examine the sensitivity of our results to the calculation of 

the tax incentive variable. Specifically, to test H1, we use STR and rank_STR29 as alternate measures 

                                                 
26 We do not re-estimate H1 to include loss affiliates as return on assets is not well defined for financial firms. 

27 De Simone et al. (2017) estimate the following equation: 𝐿𝑛 (𝜋 + 1) = 𝛽0+𝛽1 ∗ ln (𝑇𝑎𝑛𝑔𝑖𝑏𝑙𝑒𝐴𝑠𝑠𝑒𝑡𝑠𝑖𝑡) + 𝛽2 ∗
ln (𝐶𝑜𝑚𝑝𝐸𝑥𝑝𝑖𝑡) + 𝛽3 ∗ ln (𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑅𝑂𝐴𝑖𝑡) + 𝛽4 ∗ Age𝑖𝑡 + 𝛽5 ∗ ∆𝑀𝑎𝑟𝑘𝑒𝑡𝑠𝑖𝑧𝑒𝑡 + 𝛽6 ∗ 𝑇𝑎𝑥𝐼𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒𝑖𝑡 +  𝐹𝐸𝑖𝑡 + Ɛ 

28 PlaceboPOST is defined as an indicator variable equal to one for 2012 and 2013 and 0 for 2009 and 2010. 
29 We follow DeSimone (2016) and define rank_STR as the rank of the affiliate’s statutory tax rate relative to all 

other affiliates in the same group in the same year. 
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of πit . For the test of H2, we recalculate C using total fixed assets as a proxy for the scale of affiliate 

operations. Lastly, we use the difference between STR and ETR (ETR_adj) as an alternate measure of 

tax avoidance in H3. The results from all of these tests are consistent and support our primary results. 

For brevity, these results are untabulated.  

9. CONCLUSION 

Our study exploits an unexpected adoption of public CbCR under CRD IV as an exogenous shock to 

disclosure requirements to examine the effectiveness of increased transparency in curbing tax 

avoidance and income shifting. In our first set of empirical tests, we examine firms’ income shifting 

behavior to evaluate one of the main objectives of the country-by-country reporting initiative. Using 

affiliate-level data of European banks, we find a decrease in the level of income shifted by the financial 

affiliates in the post-adoption period.  

Because the public CbCR requirement under CRD IV is mandated primarily on financial-

affiliates of banks, the scope of this reporting requirement does not generally include other affiliates 

that undertake non-financial commercial activities. In our study, we exploit this unique feature of the 

setting to also evaluate how firms regulate the levels of income shifting between affiliates that are 

subject to different transparency requirements. We find evidence of a simultaneous increase in the level 

of income-shifting activities by these banks’ industrial affiliates which are not subjected to reporting 

and disclosure requirements under CRD IV. To our knowledge, this is the first study to empirically 

investigate how discrepancy in the transparency requirements between the financial and industrial 

affiliates within the same financial institution affects the benefits and costs trade-off of income shifting 

activities. 

At the bank level, we document a change in the tax avoidance reported by European 

multinational banks, relatively to the domestic banks. On further analysis, we find that this result is 

being driven by an increase in tax avoidance in domestic banks instead of a decrease in tax avoidance 
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in multinational banks. Overall, the findings suggest that increased tax transparency can act as a 

deterrent for income shifting but tax avoidance behavior may not change especially since the income 

shifting may be undertaken for non-tax reasons or if the decrease in the transparent affiliates can be 

offset with an increase in the less transparent affiliates. 

Because CRD IV is the first initiative governing public country-by-country reporting for 

financial institutions in the EU, our study provides early empirical evidence on the effect of public 

disclosure of CbCR on reducing tax-motivated income shifting. The findings in our study also suggest 

that firms can regulate the levels of income shifting among their subsidiaries when they are subject to 

different transparency requirements. Overall, we believe that the evidence presented in our paper has 

important implications for the design and adoption of CbCR rules under CRD IV and the OECD 

framework. Specifically, our findings inform policymakers that if the overall objective is to reduce tax 

avoidance at the bank level, then the scope of CbCR under CRD IV should be expanded to include all 

affiliates of EU multinational banks.  

The unique setting comes with a few limitations of our study. First, the addition of the 

requirement to publish CbCR under CRD IV did not include clear guidance and the adoption of this 

rule in each country varies. Therefore, the identification of the types of consolidation made by each 

MNB, and hence the exact affiliate to be classified as part of the treatment or control group, is not 

observable. To operationalize the empirical tests, we assume that MNBs do not report beyond what is 

minimally required due to the potential cost of disclosure. Second, because the focus of the study is on 

financial institutions, the findings might not be fully generalizable to other industrial firms. Third, with 

a short window of available data, our study’s ability to speak to the longer-term effect of CbCR on tax 

avoidance is limited. However, the short window also helps to minimize the effect of confounding 

events.  
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Appendix 1: Definitions of Variables 

LogPTIt Natural log of pre-tax income in year t 

Tax Incentives (π) 

𝐶𝑖,𝑡 =
1

1 − 𝜏𝑖,𝑡

∑
𝛽𝑘,𝑡(𝜏𝑖,𝑡 − 𝜏𝑘,𝑡)

1 − 𝜏𝑘,𝑡

𝑛
𝑘≠𝑖

∑
𝛽𝑘,𝑡

1 − 𝜏𝑘,𝑡

𝑛
𝑘

 

  τit 

βk,t 

 

The domestic statutory tax rate (STR) of affiliate’s host country in year t 

H1: Affiliates’ Total Earning Assets for 𝑪𝒊,𝒕
𝒃  

H1: Affiliates’ Total Assets for 𝑨𝒍𝒕_𝑪𝒊,𝒕
𝒃  

H2: Affiliates’ Total Revenue for Ci,t  

H2: Affiliates’ Total Assets for Alt_C i,t  

 

POST 

CBCR 

 

equals 1 if Year>2014 and equals 0 if Year<2014 & >2009 

H1: 1 for financial affiliates of EU multinational banks and 0 for non-

European financial affiliates of non-European multinational banks 

H2: 1 for industrial affiliates of EU multinational banks and 0 for 

industrial affiliates of European MNBs 

H3: 1 EU multinational banks and 0 for EU domestic banks (control 1) or 

US multinational banks (control 2)  

PlaceboPost 1 if Year= 2012 or 2013 and 0 if Year=2009 or 2010 

ETR The bank’s effective tax rate is computed as the ratio between the total 

tax expense (BTE) and pre-tax income (PTI) 

ETR_adj The bank’s adjusted effective tax rate is the difference between ETR and 

the statutory tax rate (STR) of the country where the banks headquarter is 

located. 

LogTA Natural log of total assets 

LogFA Natural log of fixed assets 

LogEA Natural log of total earning assets 

LogLLP Natural log of total loan loss provision 

LogOBS Natural log of total off-balance sheet items 

Emp Number of employees  

CD Total customer deposits scaled by total assets 

EA Total earning assets scaled by total assets 

Leverage Total liabilities scaled by total assets 

LogGDP Natural log of affiliates host country GDP 

ROAA Return of average assets is computed as the ratio the ratio of PTI and the 

average of the bank’ total assets at the beginning and the end of the year 

CapitalRatio Bank’s Total Capital Ratio as reported in their financial statements  
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Appendix 2 - Prudential Consolidation Under CRD IV 

CbCR requirements under CRD IV are applied on an individual or (several) consolidated bases.  

Individual Bases 

Individual application is based on the unconsolidated accounts of the legal entity which meets the 

definition of an institution (relevant entity). Entities that are not within the scope of CRD IV are 

referred to as “Irrelevant entity” in the examples below. 

Consolidated Bases 

Consolidated application starts by consolidating several relevant legal entities within a financial 

group into a single (hypothetical) consolidated entity, on which the CbCR requirements are 

applied. In one financial group, several levels of consolidation may be applicable. The application 

of consolidated supervision and the determination of the consolidated situation are dependent on 

a number of characteristics of the financial group such as the legal relation between the entities, 

activities/licenses and location of the entity, and is defined under CRD IV as “Prudential 

Consolidation.” EU consolidation is triggered by the presence of at least one institution within the 

Europe Economic Area (“EEA”).  

Following are few examples of how individual and prudential consolidation bases may be applied 

under CRD IV. 
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Example 1: Full consolidation bases used for relevant entity A. 

  

 

 

 

 

 

 

 

 

 

 

 

 

Example 2: Partial consolidation bases used for relevant entity B and individual bases used for 

relevant entity A and relevant entity E. 

  

 

 

 

 

 

 

 

 

 

 

 

Source: Deloitte Country by Country Report for financial institutions.   
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Appendix 3 – HSBC Holding Plc. 2015 
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Figure 1 
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TABLE 1: Sample Selection of EU-headquartered Banks 

All active banks in the BankFocus database     34,598 

Exclude government/micro credit/credit institutions   (1,208) 

Exclude banks with headquarters outside EU   (28,279) 

Exclude banks that are not ultimate parents in their group   (4,519) 

Exclude banks with no consolidated data   (157) 

Exclude Banks with assets less than $1M   (96) 

Exclude Banks with no foreign subsidiaries  (159) 

Exclude Banks headquartered outside EU   (66) 

Number of banks in the final sample     114 

 

 

 

TABLE 2: Comparison of Financial and Industrial Affiliates 

  PANEL A: Financial Affiliates PANEL B: Industrial Affiliates 

  N Mean N Mean 

Total Assets 639  9,103,868  7,632 205,069 

PTI 639  66,771  7,632 11,468 

Tax 623  13,271  7,339 2,306 

Net Income 639  53,771  7,583 9,279 

ETR 623 24.95% 7,338 28.70% 

STR 614 24.86% 7,632 27.89% 

Affiliates 233 5 2,107 22 

This table provides descriptive statistics for financial and industrial affiliates of EU Banks from 

Table 1. All financial figures are in millions of US dollars. 
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TABLE 3: Descriptive Statistics  

H1 
Panel A Panel B 

Financial Affiliates of EU Banks Non-EU Financial Affiliates of Non-EU Banks 

Variable 
No of 

Obs 
Mean 

Std. 

Dev 
P25 P50 P75 

No of 

Obs 
Mean 

Std. 

Dev 
P25 P50 P75 

LogPTI 639 9.893 1.675 8.854 9.974 10.969 589 10.045 1.696 8.894 10.065 11.249 

PTI 639 66,771  155,025  7,001  21,457  58,049  589  82,167  195,672  7,285  23,516  76,835  

Cb  612 -0.017 0.055 -0.034 0.000 0.007 530 -0.011 0.050 -0.002 0.000 0.003 

Alt_Cb 617 -0.017 0.052 -0.036 0.000 0.007 412 -0.001 0.028 0.000 0.000 0.000 

STR 614 0.249 0.074 0.200 0.250 0.314 530 0.274 0.072 0.250 0.270 0.331 

LogTA 639 14.548 1.754 13.531 14.463 15.587 589 14.264 1.711 13.071 14.207 15.472 

CD 549 13.215 2.601 12.258 13.825 14.875 511 13.691 2.017 12.649 13.918 15.102 

LogEA 637 14.335 1.951 13.298 14.307 15.453 589 14.037 1.802 12.768 14.031 15.310 

Leverage 639 0.877 0.134 0.867 0.912 0.946 589 0.844 0.146 0.831 0.885 0.922 

LogLLP 466 8.415 2.143 7.301 8.735 9.882 450 8.766 2.116 7.659 8.865 10.299 

LogOBS 537 12.398 2.426 11.212 12.666 13.831 442 12.016 2.415 10.776 12.154 13.796 

LogGDP 639 10.055 1.026 9.459 10.515 10.697 589 8.356 1.231 7.345 8.191 9.134 

Emp 639 625 1,245 84 265 578 589 2,293 3,739 313 724 2,751 

Notes: Bank data is derived from Bank Focus database provided by Bureau van Dijk. Where LogPTIt is the natural log of pre-tax income in year t; PTI is pre-

tax income in millions of US dollars; LogTA is the natural log of affiliates total assets; LogLLP is the natural log of the loan loss provision; LogOBS is the 

natural log of off balance sheet items; Emp is the number of employees scaled by total assets; CD is total customer deposits scaled by total assets; LogEA is 

the natural log of total earning assets; Leverage is the total liabilities scaled by total assets ; LogGDP is the natural log of affiliates host country GDP; ETR is 

the effective tax rate calculated as total tax expense divided by pre-tax income; STRt is the domestic statutory tax rate of  affiliate’s host country in year t, and 

Cb is calculated using the formula in equation 2. 
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TABLE 3: Descriptive Statistics (continued) 

H2 
Panel C Panel D 

Treatment Group - Industrial Affiliates of EU Banks Control Group - Affiliates of Industrial MNCs 

Variable 
No of 

Obs 
Mean 

Std. 

Dev 
P25 P50 P75 

No of 

Obs 
Mean 

Std. 

Dev 
P25 P50 P75 

LogPTI 7,632 6.650 2.401 4.999 6.704 8.268 42,636 1.591 1.474 0.449 1.162 2.310 

STR 7,632 0.279 0.056 0.250 0.300 0.314 42,636 0.265 0.058 0.220 0.280 0.314 

C 7,632 -0.010 0.038 -0.017 0.001 0.007 42,636 -0.010 0.044 -0.033 0.000 0.019 

Alt_C 7,336 -0.008 0.038 -0.012 0.001 0.009 41,109 -0.006 0.045 -0.029 0.000 0.023 

LogTA 7,632 9.475 2.255 7.900 9.403 10.912 42,636 3.568 1.950 2.154 3.308 4.738 

LogComp 7,632 7.427 2.191 6.085 7.461 8.841 42,636 2.077 1.459 0.935 1.803 2.934 

LogGDP 7,632 6.958 1.132 6.183 7.514 7.811 42,636 6.879 1.244 6.069 7.267 7.887 
             

Notes: Financial data is derived from Orbis database provided by Bureau van Dijk. Where LogPTIt is the natural log of pre-tax income in year t; PTI is pre-tax 

income and is in US dollars; LogTA is the natural log of affiliates total assets; LogComp is the natural log of total affiliate compensation; LogGDP is the 

natural log of affiliates host country GDP; ETR is the effective tax rate calculated as total tax expense divided by pre-tax income; STRt is the domestic statutory 

tax rate of  affiliate’s host country in year t; C is calculated using the formula in equation 2 and Alt_C is also calculated using the formula in equation 2, but 

total assets are used instead of revenue. 
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TABLE 3: Descriptive Statistics (continued) 

H3 
Panel E Panel F 

Treatment Group - EU Multinational Banks Control Group - EU Domestic Banks 

Variable 
No of 

Obs 
Mean 

Std. 

Dev 
P25 P50 P75 

No of 

Obs 
Mean 

Std. 

Dev 
P25 P50 P75 

ETR 394 0.256 0.168 0.176 0.233 0.307 169 0.283 0.142 0.205 0.310 0.359 

ROAA 394 0.768 1.024 0.240 0.480 0.900 169 0.736 0.875 0.370 0.640 0.860 

ROAE 394 8.307 7.982 4.210 7.000 10.920 169 6.480 6.767 4.210 5.480 7.470 

LogLLP 394 4.805 2.372 3.195 4.902 6.623 169 2.679 1.106 2.045 2.792 3.573 

LogEA 394 10.880 2.260 9.260 10.784 12.652 169 8.596 1.357 7.644 9.115 9.609 

CapitalRatio 394 18.341 29.985 1.080 4.156 21.521 169 0.985 1.084 0.227 0.608 1.338 

LogDer 359 7.705 3.404 5.605 7.824 10.667 141 3.742 1.785 2.626 4.213 5.026 

LogOBS 380 8.737 2.943 7.015 8.816 11.094 167 6.552 1.791 5.476 6.999 7.825 

Leverage 394 0.915 0.045 0.893 0.926 0.943 169 0.887 0.031 0.869 0.883 0.905 
             

Notes: Financial data is derived from Bankfocus database provided by Bureau van Dijk. ROAA is the return on average assets; ROAE is the return on average 

equity; ETR is the effective tax rate calculated as total tax expense divided by pre-tax income; LogLLP is the natural log of the loan loss provision; LogEA is the 

natural log of total earning assets; CapitalRatio is the bank total regulatory capital ratios; LogDer is natural log of total derivatives; LogOBS is the natural log of 

off balance sheet items; Leverage is the total liabilities scaled by total assets. All numbers are in thousands of US dollars.  

 

 

 



 

51 

TABLE 4 - Panel A: Financial Affiliates by Bank Specialization 

Specialisation for Banks      Number of banks Percent of sample 

Commercial bank 338 52.90% 

Cooperative bank 25 3.91% 

Finance company 102 15.96% 

Group finance company 2 0.31% 

Investment and trust corporation 4 0.63% 

Investment bank 36 5.63% 

Micro-financing institution 5 0.78% 

Other non-banking credit institution 3 0.47% 

Private banking / Asset management company 33 5.16% 

Real estate and mortgage bank 45 7.04% 

Savings bank 27 4.23% 

Securities firm 19 2.97% 

Total 639 100% 

TABLE 4 - Panel B: Industrial Affiliates by Industry 

Industry Classification Treatment Group Control Group 

  Obs Percent Obs  Percent  

Chemicals, rubber, plastics, non-metallic products  319  4.20%  3,016  7.14% 

Construction  304  4.00%  2,001  4.74% 

Education, Health  83  1.09%  238  0.56% 

Food, beverages, tobacco  344  4.53%  886  2.10% 

Gas, Water, Electricity  76  1.00%  2,374  5.62% 

Hotels and restaurants  214  2.82%  499  1.18% 

Insurance companies  8  0.11%  -    0.00% 

Machinery, equipment, furniture, recycling  291  3.83%  4,518  10.70% 

Metals and metal products  174  2.29%  982  2.33% 

Other services  3,178  41.83%  11,055  26.18% 

Post and telecommunications  23  0.30%  753  1.78% 

Primary sector  69  0.91%  551  1.30% 

Public administration and defense  -    0.00%  66  0.16% 

Publishing, printing  90  1.18%  383  0.91% 

Textiles, wearing apparel, leather  46  0.61%  89  0.21% 

Transport  340  4.47%  2,206  5.22% 

Wholesale and retail trade  1,998  26.30%  12,012  28.44% 

Wood, cork, paper  41  0.54%  604  1.43% 

Total 7,598 100% 42,233 100% 
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TABLE 5 – Panel A 

Income Shifting Activities of Financial Affiliates 

Total Earning Assets Used to Calculate C 

Variables Pred Cb 

  (1) (2) (3) (4) (5) 

π β1 / − -1.710** -0.430 -0.317 0.371 1.710 

  (0.788) (1.040) (0.943) (1.050) (1.072) 

π *POST β2 / +  2.496* 2.692* 2.896** 2.118 

   (1.384) (1.545) (1.402) (1.598) 

LogTA β3 / + 0.706*** 0.960*** 1.190*** 0.973*** 1.181*** 

  (0.047) (0.0701) (0.093) (0.076) (0.106) 

CD β4 / − -0.464* -0.470** -0.084 -0.721*** -0.394 

  (0.179) (0.219) (0.283) (0.266) (0.323) 

Emp β5 / + 0.001 0.001 0.001 0.001 0.001 

  (0.000) (0.000) (0.000) (0.000) (0.000) 

LogGDP β6 / + -0.002 -0.415*** -0.401*** -0.467*** -0.469*** 

  (0.007) (0.071) (0.076) (0.078) (0.082) 

LogOBS β7 /?  -0.012 -0.012 -0.017 -0.012 

   (0.031) (0.046) (0.033) (0.045) 

LogLLP β8 / +   -0.091**  -0.0612 

    (0.039)  (0.042) 

EA β9 / −   0.019  -0.109 

    (0.572)  (0.796) 

Leverage β10 / +   -3.661***  -5.030*** 

    (1.131)  (1.550) 

Bank Type FE Y Y Y Y Y 

Year FE Y Y Y Y Y 

Parent FE N N N Y Y 

Observations 542 431 327 428 319 

R-squared 0.478 0.583 0.616 0.638 0.689 

This table reports OLS estimates of the profit shifting equation:   

LogPTIr
it= β0 + β1 πit+ β2 POST * πit + β3 LogTAit + β4 CDit+ β5 Empit + β6 LogGDPt + β7 LogOBSit + β8 LogLLPit 

+ β9  EAit + β10  Leverageit +FEit + εit    

The dependent variable is the log of pre-tax income. π is the composite tax variable and is measured using Cb and 

it is calculated as per equation (2).  POST is an indicator variable equal to 1 for all years in which the full CBCR 

requirements under CRD IV are in effect (2015 and later years) and 0 for observations in the pre-implementation 

period 2010-2013. Control variables are as defined in Appendix 1. Columns 1-3 include bank type and year fixed 

effects and columns 4-5 also include parent fixed effects. Regressions 1 does not include the POST indicator 

variable and is estimated to replicate previous studies. We estimate White (1980) heteroscedasticity-consistent 

standard errors, which are reported in the parenthesis. *,**,*** indicate statistical significance at the 10 percent, 5 

percent, and 1 percent. The coefficients on the fixed effects and constant term are omitted for brevity. 
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TABLE 5 – Panel B 

Income Shifting Activities of Financial Affiliates 

Total Assets used to calculate C 

Variables Pred Alt_Cb 

  (1) (2) (3) (4) (5) 

π β1 / − -1.724** -0.374 -0.246 0.434 1.782* 

  (0.789) (1.035) (0.949) (1.053) (1.079) 

π *POST β3 / ?  2.407* 2.874* 2.825** 2.059 

   (1.382) (1.538) (1.399) (1.599) 

LogTA β4 / + 0.706*** 0.960*** 1.142*** 0.973*** 1.181*** 

  (0.047) (0.070) (0.069) (0.076) (0.106) 

CD β5 / − -0.464** -0.469** 0.223 -0.722*** -0.394 

  (0.179) (0.219) (0.272) (0.267) (0.323) 

Emp β6 / + 0.001 0.001 0.001 0.001 0.001 

  (0.000) (0.000) (0.000) (0.000) (0.000) 

LogGDP β7 / + -0.002 -0.415*** -0.352*** -0.468*** -0.470*** 

  (0.007) (0.071) (0.078) (0.078) (0.082) 

LogOBS β8 /?  -0.012 -0.158 -0.018 -0.012 

   (0.031) (0.145) (0.033) (0.045) 

LogLLP β9 / +   -0.077**  -0.062 

    (0.039)  (0.042) 

EA β10 / −   -0.117  -0.109 

    (0.495)  (0.797) 

Leverage β11 / +   -5.053***  -5.039*** 

    (1.183)  (1.550) 

Bank Type FE Y Y Y Y Y 

Year FE Y Y Y Y Y 

Parent FE N N N Y Y 

Observations 542 431 356 428 319 

R-squared 0.478 0.583 0.609 0.638 0.689 

This table reports OLS estimates of the profit shifting equation:   

LogPTIr
it=  β0 + β1 πit+ β2 POST * πit + β3 LogTAit + β4 CDit+ β5 Empit + β6 LogGDPt + β7 LogOBSit + β8 LogLLPit 

+ β9  EAit + β10  Leverageit +FEit + εit    

The dependent variable is the log of pre-tax income. π is the composite tax variable and is measured using Alt_Cb 

and it is calculated as per equation (2). POST is an indicator variable equal to 1 for all years in which the full CBCR 

requirements under CRD IV are in effect (2015 and later years) and 0 for observations in the pre-implementation 

period 2010-2013. Control variables are as defined in Appendix 1. Columns 1-3 include bank type and year fixed 

effects and columns 4-5 also include parent fixed effects. Regressions 1 does not include the POST indicator 

variable and is estimated to replicate previous studies. We estimate White (1980) heteroscedasticity-consistent 

standard errors, which are reported in the parenthesis. *,**,*** indicate statistical significance at the 10 percent, 5 

percent, and 1 percent. The coefficients on the fixed effects and constant term are omitted for brevity 
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TABLE 6 

Income Shifting Activities of Industrial Affiliates 

Variables Pred C Alt_C 

  (1) (2) (3) (4) (5) 

π β1 /− -1.137*** -1.345*** -1.917*** -1.465*** -2.489*** 

  (0.118) (0.145) (0.701) (0.149) (0.683) 

CBCR β2 /?  1.008*** 0.817** 0.790*** 0.588 

   (0.145) (0.369) (0.148) (0.395) 

π_CBCR β4 /?  2.991*** 9.202*** 2.411*** 3.329* 

   (0.359) (1.671) (0.345) (1.706) 

π_POST β5 /?  -0.175 0.453 0.133 0.469 

   (0.195) (0.628) (0.165) (0.604) 

POST_CBCR β6 /?  0.0470** 0.137 0.154*** 0.611*** 

   (0.023) (0.088) (0.041) (0.125) 

π *POST*CBCR β7 /−  -1.412** -5.058*** -1.215*** -5.506*** 

   (0.558) (1.498) (0.441) (1.366) 

LogTA β8 /+ 0.610*** 0.610*** 0.549*** 0.604*** 0.544*** 

  (0.003) (0.003) (0.014) (0.004) (0.014) 

LogComp β9 /+ 0.129*** 0.126*** 0.144*** 0.129*** 0.140*** 

  (0.004) (0.004) (0.016) (0.004) (0.016) 

LogGDP β10/? 0.004 0.006 0.001 0.002 0.021 
 

 (0.004) (0.004) (0.025) (0.004) (0.024) 

Parent FE Y Y Y Y Y 

Year FE Y Y Y Y Y 

Industry FE Y Y Y Y Y 

Observations 31,009 49,745 4,403 50,966 4,401 

Adj R-squared 0.958 0.888 0.899 0.887 0.899 

% of missing aff n/a n/a 0% n/a 0% 

This table reports OLS estimates of the profit shifting equation: 

LOGPTIit= β0 + β1 πit + β2 POST + β3 CBCR + β4 πit * POST + β5 CBCR* POST + + β6 πit * CBCR + β7 πit * POST* 

CBCR + β8 LogAssetsit + β9 LogCompit + β5 LogGDPit + FE + εit 

The dependent variable is the log of pre-tax income. CBCR is an indicator variable for the affiliate whose ultimate 

global parent are subject to disclosure under CRD IV directive. In other words, CBCR equals one for industrial 

affiliates of European banks and equals zero for industrial affiliates of European industrial groups. POST is an 

indicator variable equal to 1 for all years in which the full CBCR requirements under CRD IV are in effect (2015 

and later years) and 0 for observations in the pre-implementation period 2010-2013. C is calculated as per equation 

(2) using affiliate’s revenue. Alt_C is calculated as per equation (2) using affiliate’s total assets. Control variables 

are as defined in Appendix 1. All models include industry, parent and year fixed effects. We estimate White (1980) 

heteroscedasticity-consistent standard errors, which are reported in the parenthesis. *,**,*** indicate statistical 

significance at the 10 percent, 5 percent, and 1 percent. The coefficients on the fixed effects and constant term are 

omitted for brevity. 
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TABLE 7 

Tax Avoidance at the Bank-Level  

Variables 
Coe

ff. 
EU Domestic Banks US MNBs 

  (1) (2) (3) (4) (5) (6) 

EUMNB β1 -0.055*** -0.092*** -0.095*** -0.043*** -0.045*** -0.027 

  (0.016) (0.020) (0.0257) (0.0152) (0.016) (0.028) 

EUMNB 

*POST 
β3 0.041* 0.063** 0.067** -0.005 -0.017 -0.009 

  (0.022) (0.025) (0.030) (0.022) (0.022) (0.029) 

ROAA β4  -0.034*** -0.050***  -0.029*** -0.043*** 

   (0.012) (0.011)  (0.009) (0.009) 

LogLLP β5  -0.007 -0.012*  0.007 0.001 

   (0.005) (0.006)  (0.004) (0.006) 

LogEA β6  0.021*** 0.040***  -0.005 0.007 

   (0.006) (0.0138)  (0.005) (0.014) 

CapitalRatio β7  -0.001 -0.001    

   (0.000) (0.000)    

LogDer β8   0.001   -0.001 

    (0.006)   (0.005) 

LogOBS β9   -0.004   0.001 

    (0.006)   (0.006) 

Leverage β10   -0.904***   -0.379 

    (0.263)   (0.256) 

Year FE  Y Y Y  Y Y Y  

Observations  862 563 490 896 693 547 

R-squared  0.022 0.112 0.154 0.024 0.060 0.075 

This table reports OLS estimates of the following equation: 

ETRit= β0 + β1 EUMNBit + β2 POST + β3 POST * EUMNBit + β4 Xit +FEit + εit 

The dependent variable is the bank’s effective tax rate (ETR) which is calculated as the book tax expense (BTE) 

divided by pre-tax income (PTI). We reset ETR at 0 and 1 to limit the influence of outliers and to be able to interpret 

the effective tax rates. EUMNB is a dummy variable that equals one for EU headquartered multinational banks and 0 

for EU domestic banks (columns 1&2) or US multinational banks (columns 3&4). POST is an indicator variable equal 

to 1 for all years in which the full CBCR requirements under CRD IV are in effect (2015-2017) and 0 otherwise (2010-

2013). All columns include year fixed effects and columns 2 and 4 include additional firm-level controls.  Control 

variables are as defined in Appendix 1. We estimate White (1980) heteroscedasticity-consistent standard errors, which 

are reported in the parenthesis. *,**,*** indicate statistical significance at the 10 percent, 5 percent, and 1 percent. The 

coefficients on the fixed effects and constant term are omitted for brevity. 



 

56 

  

TABLE 8 

Income Shifting Activities of Financial Affiliates by Year 

Variables Pred Cb 

 
 (1) (2) (3) 

π β1 / − -4.367*** -2.932** -0.952 

  (1.322) (1.223) (1.027) 

π * Year2014 β2 / + 3.336* 2.592 2.338 

  (1.799) (1.802) (1.805) 

π * Year2015 β3 / + 3.890* 3.558* 3.514* 

  (2.026) (2.088) (2.106) 

π * Year2016 β4 / + 3.209 4.667* 3.404 

  (2.271) (2.447) (2.536) 

LogTA β5 / + 0.685*** 0.793*** 1.055*** 

  (0.057) (0.073) (0.100) 

CD β6 / − -0.414** -0.665** -0.429 

  (0.175) (0.275) (0.360) 

Emp β7 / + 0.001 0.001 0.001 

  (0.000) (0.000) (0.000) 

LogGDP β8 / + -0.005 -0.004 -0.003 

  (0.007) (0.009) (0.011) 

LogOBS β9 / +   0.013 

    (0.043) 

LogLLP β10/ +   -0.007 

    (0.040) 

Leverage β11 / -   -5.167*** 

    (1.575) 

EA β12 / +   -0.952 

    (1.027) 

Year Fixed Effects N Y Y 

Parent FE N Y Y 

Bank Type FE N Y Y 

Observations 488 486 370 

R-squared 0.535 0.612 0.653 

This table reports OLS estimates of the profit shifting equation:     

LogPTIr
it= β0 + β1 πit+ β2 πit * Year2014*CBCR + β3 πit * Year2015*CBCR + β4 πit * Year2016*CBCR + β5 

LogTAit + β6 CDit + β7 Empit + β8 LogGDPt + β9 LogOBSit + β10 LogLLPit + β11 Leverageit + β12 EAit + FEit + εit;     

The dependent variable is the log of pre-tax income. π is the composite tax variable and is measured using Cb, 

which is calculated as per equation (2). Year2014, Year2015, and Year2016 take the value of 1 for firm-year 

observations in year 2014, 2015, and 2016, and zero otherwise.  Control variables are as defined in Appendix 1. 

All models include industry, bank specialization and year fixed effects. We estimate White (1980) 

heteroscedasticity-consistent standard errors, which are reported in the parenthesis. *,**,*** indicate statistical 

significance at the 10 percent, 5 percent, and 1 percent. The coefficients on the fixed effects and constant term are 

omitted for brevity. 
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TABLE 9  

Income Shifting Activities of Industrial Affiliates by Year 

Variables Pred C Alt_C 

  (1) (2) 

π β1 / − -1.323*** -1.258*** 

  (0.155) (0.156) 

CBCR β2 / − 1.029*** 1.005*** 

  (0.144) (0.143) 

π_CBCR β3 / − 2.362*** 2.699*** 

  (0.403) (0.408) 

π_POST β4 / − -0.145 -0.081 

  (0.182) (0.179) 

POST_CBCR β5 / − 0.053** 0.053** 

  (0.021) (0.021) 

π * Year2014*CBCR β6 / − -0.642 -0.733 

  (0.689) (0.701) 

π * Year2015* CBCR β7 / − -0.854 -1.421** 

  (0.688) (0.687) 

π * Year2016* CBCR β8 / − -0.964 -1.369* 

  (0.713) (0.714) 

LogTA β9 / + 0.607*** 0.608*** 

  (0.003) (0.003) 

LogComp β10 / + 0.126*** 0.134*** 

  (0.003) (0.004) 

LogGDP β11 / + 0.004 -0.001 

  (0.004) (0.000) 

Firm Fixed Effect Y Y 

Parent Fixed Effect Y Y 

Observations 50,777 50,163 

Adj R-squared 0.890 0.890 

This table reports OLS estimates of the profit shifting equation: 

LogPTIr
it= β0 + β1 πit + β2 πit* Year2014 * CBCRit + β3 πit * Year2015* CBCRit + β4 πit * Year2016 * CBCRit + 

β5 LogTAit + β6 LogCompit + β7 LogGDPt + FEit + εit 

The dependent variable is the log of pre-tax income. CBCR is an indicator variable for the affiliate whose ultimate 

global parent are subject to disclosure under CRD IV. In other words, CBCR equals one for non-bank affiliates of 

European banks and equals zero for affiliates of European industrial groups. C is calculated as per equation (1) 

using affiliate’s revenue. Year2014, Year2015, and Year2016 take the value of 1 for firm-year observations in 

year 2014, 2015, and 2016, and zero otherwise.  Control variables are as defined in Appendix 1. We estimate 

White (1980) heteroscedasticity-consistent standard errors, which are reported in the parenthesis. *,**,*** indicate 

statistical significance at the 10 percent, 5 percent, and 1 percent. The coefficients on the fixed effects and constant 

term are omitted for brevity. 
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TABLE 10 

Tax Avoidance at the Bank-Level by Year 

Variables Pred EU Domestic Banks US MNBs 

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

EUMNB β1 / + -0.056** -0.083*** -0.043*** -0.045*** 
 

 (0.001) (0.020) (0.004) (0.016) 

Year2014 * EUMNB β2 / + 0.062** 0.101*** 0.026 0.0201 

  (0.035) (0.037) (0.364) (0.032) 

Year2015* EUMNB β3 / + 0.009 0.0219 -0.010 -0.0262 
 

 (0.719) (0.032) (0.672) (0.027) 

Year2016 * EUMNB β4 / + 0.048* 0.067** -0.003 -0.019 

  (0.089) (0.030) (0.922) (0.031) 

ROAA   -0.037***  -0.027*** 

   (0.012)  (0.009) 

LogLLP   -0.008  0.004 

   (0.005)  (0.004) 

LogEA   0.018***  -0.004 

   (0.006)  (0.005) 

CapitalRatio   -0.002  -0.044*** 

   (0.000)  (0.016) 

Observations 963 624 952 749 

Adj R-squared 0.018 0.098 0.019 0.050 

This table reports OLS estimates of the following equation: 

TAit= β0 + β1 EUMNBit + β2 Year2014* EUMNBit + β3 Year2015* EUMNBit + β4 Year2016* EUMNBit + β5 ROAAit 

+ β6 LogLLPit + β7 LogEAit+ β8 CapitalRatioit  + FEit + εit 

The dependent variable is the banks’ effective tax rate (ETR) and is calculated as the ratio of book tax expense 

(BTE) and pre-tax income (PTI). We reset ETR at 0 and 1 to limit the influence of outliers and to be able to interpret 

the effective tax rates. Year2014, Year2015, and Year2016 take the value of 1 for firm-year observations in year 

2014, 2015, and 2016, and zero otherwise. EUMNB is a dummy variable that equals one for EU headquartered 

multinational banks, and zero for EU domestic banks in both specifications. All regressions include firm and year 

fixed effects. Regressions 2 and 4 include additional firm-level controls.  Control variables are as defined in 

Appendix 1. We estimate White (1980) heteroscedasticity-consistent standard errors, which are reported in the 

parenthesis. *,**,*** indicate statistical significance at the 10 percent, 5 percent, and 1 percent. The coefficients 

on the fixed effects and constant term are omitted for brevity. 
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TABLE 11 

Income Shifting Activities of Financial Affiliates with Additional Controls 

Variables Pred Cb Alt_Cb 

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

π β1 / − 12.77 2.789 14.31 5.150 

  (8.876) (11.98) (9.160) (12.88) 

π *POST β3 / ? -10.76 -0.437 -12.26 -2.772 

  (9.353) (12.02) (9.667) (12.84) 

LogTA β4 / + 1.564*** 1.097*** 1.549*** 1.095*** 

  (0.213) (0.390) (0.211) (0.388) 

CD β5 / − 0.147 -0.322 0.117 -0.334 

  (0.520) (1.474) (0.515) (1.469) 

Emp β6 / + 0.001 0.001 0.001 0.001 

  (0.000) (0.000) (0.000) (0.000) 

LogGDP β7 / + -0.507** -0.315 -0.499** -0.306 

  (0.200) (0.253) (0.198) (0.251) 

LogOBS β8 /? -0.161 -0.212 -0.158 -0.209 

  (0.144) (0.322) (0.145) (0.322) 

LogLLP β9 / + -0.209*** -0.013 -0.205*** -0.019 

  (0.073) (0.110) (0.071) (0.111) 

EA β10 / − -1.965 -1.231 -1.964 -1.263 

  (1.822) (3.793) (1.815) (3.804) 

Leverage β11 / + -8.387*** -9.564*** -8.376*** -9.575*** 

  (2.258) (2.928) (2.254) (2.908) 

LogDer β12 / + 0.073 0.128 0.0730 0.126 

  (0.065) (0.109) (0.065) (0.108) 

CapitalRatio β13 / + 0.001 0.001 0.001 0.001 

  (0.000) (0.000) (0.000) (0.000) 

Bank Type FE Y Y Y Y 

Year FE Y Y Y Y 

Parent FE  Y  Y 

Observations 96 88 96 88 

R-squared 0.513 0.598 0.515 0.599 

This table reports OLS estimates of the profit shifting equation:   

LogPTIr
it= β0 + β1 πit+  β2POST+ β3 POST * πit + β4LogTAit + β5CDit+ β6 Empit + β7 LogGDPt + β8 LogOBSit + β9 LogLLPit 

+ FEit + εit    

The dependent variable is the log of pre-tax income. π is the composite tax variable and is measured using Cb and it is 

calculated as per equation (2). In columns 1-2, total earning assets are used to measure scale of affiliate operations and in 

columns 3-4, total assets are used to measure scale.  POST is an indicator variable equal to 1 for all years in which the full 

CBCR requirements under CRD IV are in effect (2015-2017) and 0 otherwise (2010-2013).  Control variables are as defined 

in Appendix 1. Columns 1 & 3 include bank type and year fixed effects and columns 2&4 also include parent fixed effects. 

We estimate White (1980) heteroscedasticity-consistent standard errors, which are reported in the parenthesis. *,**,*** 

indicate statistical significance at the 10 percent, 5 percent, and 1 percent. The coefficients on the fixed effects and constant 

term are omitted for brevity. 
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TABLE 12 

Tax Avoidance at Bank Level Using Propensity Score Matching 

Variables Coeff. (1) (2) (3) (4) 

EUMNB β1 -0.091*** -0.100*** -0.032* -0.055** 

  (0.019) (0.018) (0.018) (0.023) 

EUMNB *POST β3 0.030 0.035 -0.006 -0.012 

  (0.027) (0.026) (0.027) (0.026) 

ROAA β4  -0.030**  -0.069*** 

   (0.015)  (0.017) 

LogLLP β5  -0.009  0.011** 

   (0.007)  (0.001) 

LogEA β6  0.0276***  -0.012* 

   (0.008)  (0.006) 

CapitalRatio β7  -0.001   

   (0.002)   

Year FE  Y Y Y Y 

Observations  474 386 763 676 

R-squared  0.100 0.191 0.020 0.107 

This table reports OLS estimates of the following equation: 

ETRit= β0 + β1 EUMNBit + β2 POST + β3 POST * EUMNBit + β4 Xit +FEit + εit 

The dependent variable is the banks’ effective tax rate (ETR) and is calculated as the ratio of the book tax expense 

(BTE) and pre-tax income (PTI). We reset ETR at 0 and 1 to limit the influence of outliers and to be able to interpret 

the effective tax rates. EUMNB is a dummy variable that equals one for EU headquartered multinational banks and 

0 for EU domestic banks (columns 1&2) or US multinational banks (columns 3&4). POST is an indicator variable 

equal to 1 for all years in which the full CBCR requirements under CRD IV are in effect (2015-2017) and 0 

otherwise (2010-2013). All columns include year fixed effects and columns 2 and 4 include additional firm-level 

controls.  Control variables are as defined in Appendix 1. We estimate White (1980) heteroscedasticity-consistent 

standard errors, which are reported in the parenthesis. *,**,*** indicate statistical significance at the 10 percent, 5 

percent, and 1 percent. The coefficients on the fixed effects and constant term are omitted for brevity. 
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TABLE 13 

Income Shifting Activities of Financial Affiliates using Difference in Difference 

Variables Pred Cb Alt_ Cb 

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

π β1 / − 0.966 -1.493 1.018 -1.389 

  (1.302) (1.102) (1.328) (1.097) 

π *POST*CBCR β2 / + 0.105 5.095** 0.036 5.023** 

  (1.348) (2.289) (1.349) (2.320) 

LogTA β3 / + 0.348* 0.546 0.347* 0.552 

  (0.204) (0.499) (0.204) (0.501) 

CD β4 / − -1.463** -0.586 -1.465** -0.586 

  (0.743) (0.702) (0.742) (0.703) 

Emp β5 / + 0.001 0.001 0.001 0.001 

  (0.000) (0.000) (0.000) (0.000) 

LogGDP β6 / + (1.160) (0.939) -0.971 0.968 

  (0.000) (0.001) (1.161) (0.942) 

LogOBS β7 /? (1.160) 0.644 -0.971 0.628 

  (0.000) (1.251) (1.161) (1.254) 

EA β8 / +  -0.146  -0.146 

   (0.103)  (0.103) 

LogLLP β9 / −  -0.032**  -0.032** 

   ((0158)  (0.016) 

Leverage β10 / +  -2.930  -2.939 

   (1.884)  (1.893) 

Firm FE N N Y Y 

Year FE N N Y Y 

Observations 1027 750 718 450 

R-squared 0.782 0.821 0.782 0.821 

This table reports OLS estimates of the profit shifting equation:     

LogPTIr
it= β0 + β1 πit+ β2 POST * πit *CBCR  + β4LogTAit + β5CDit+ β6LogOBSit+ β7Empit + β8LogGDPt+ FEit + εit    

The dependent variable is the log of pre-tax income. π is the composite tax variable and is measured using Cb and it is 

calculated as per equation (2). Total earning assets are used to measure scale of affiliate operations in columns 102 and total 

assets are used in columns 3-4. POST is an indicator variable equal to one for 2015 and later years and 0 for 2010-2013. 

CBCR is an indicator variable equal to one for financial affiliates of EU multinational banks and 0 for non-European 

financial affiliates of non-European multinational banks. Control variables are as defined in Appendix 1. All columns 

include year and firm fixed effects due to which the individual POST and CBCR gets dropped out. Regressions 1 does not 

include the POST indicator variable and is estimated to replicate previous studies. We estimate White (1980) 

heteroscedasticity-consistent standard errors, which are reported in the parenthesis. *,**,*** indicate statistical significance 

at the 10 percent, 5 percent, and 1 percent. The coefficients on the fixed effects and constant term are omitted for brevity. 
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TABLE 14 - Robustness Test 

Placebo Tests of Income Shifting Activities Among the Financial Affiliates  

Variables Pred Cb 

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

π β1 / − 1.569 -2.294** 3.844 3.438** 

  (2.867) (1.119) (2.321) (1.415) 

π *POST β3 / ? -2.848 1.218 -3.572 -1.242 

  (2.952) (1.265) (2.165) (1.291) 

LogTA β4 / + 0.950*** 1.303*** 1.018*** 1.243*** 

  (0.111) (0.092) (0.086) (0.103) 

CD β5 / − -0.361 0.803* -0.626* -0.071 

  (0.390) (0.408) (0.361) (0.398) 

Emp β6 / + 0.001 0.001 0.001*** 0.001 

  (0.000) (0.000) (0.000) (0.000) 

LogGDP β7 / + -0.366*** -0.342*** -0.452*** -0.510*** 

  (0.099) (0.107) (0.109) (0.111) 

LogOBS β8 /? -0.019 -0.0121 -0.129*** -0.108** 

  (0.042) (0.043) (0.046) (0.043) 

LogLLP β9 / +  -0.166***  -0.510*** 

   (0.052)  (0.111) 

EA β10 / +  0.139  0.271 

   (0.756)  (1.159) 

Leverage β11 / +  -8.010***  -4.982** 

   (1.267)  (2.395) 

Bank Type FE Y Y Y Y 

Year FE Y Y Y Y 

Parent FE   Y Y 

Observations 151 124 135 101 

R-squared 0.618 0.731 0.725 0.815 

This table reports OLS estimates of the profit shifting equation:   

LogPTIr
it= β0 + β1 πit+  β2POST+ β3 POST * πit + β4LogTAit + β5LogCDit+ β6LogOBSit+ β7Empit + β8LogGDPt+ FEit + 

εit    

The dependent variable is the log of pre-tax income. π is the composite tax variable and is measured using Cb and it is 

calculated as per equation (2). PlaceboPOST is an indicator variable equal to 1 2012-2013 and 0 for 2009-2010.  
Control variables are as defined in Appendix 1. Columns 1-3 include bank type and year fixed effects and columns 4-5 

also include parent fixed effects. Regressions 1 does not include the POST indicator variable and is estimated to replicate 

previous studies. We estimate White (1980) heteroscedasticity-consistent standard errors, which are reported in the 

parenthesis. *,**,*** indicate statistical significance at the 10 percent, 5 percent, and 1 percent. The coefficients on the 

fixed effects and constant term are omitted for brevity 
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TABLE 15 ─ Robustness Test 

Placebo Tests of Income Shifting Activities Among the Industrial Affiliates  

Variables Pred C Alt_C 

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

π β1 /− -1.324*** -3.381*** -1.425*** -3.684*** 

  (0.195) (0.912) (0.198) (0.951) 

CBCR β2 /? 1.025*** 1.798** 0.897*** 1.692** 

  (0.177) (0.736) (0.182) (0.732) 

π_CBCR β4 /? 2.068*** 3.987 1.111** -0.694 

  (0.503) (2.447) (0.472) (2.453) 

π_POST β5 /? -0.275 1.007 -0.275 0.800 

  (0.228) (0.722) (0.190) (0.713) 

POST_CBCR β6 /? 0.0326 -0.0736 0.0387 -0.140 

  (0.0262) (0.104) (0.0468) (0.134) 

π *POST*CBCR β7 /− -0.260 0.866 0.0373 1.296 

  (0.655) (1.742) (0.512) (1.567) 

LogTA β8 /+ 0.605*** 0.526*** 0.598*** 0.518*** 

  (0.00375) (0.0163) (0.00369) (0.0163) 

LogComp β9 /+ 0.132*** 0.154*** 0.137*** 0.152*** 

  (0.00464) (0.0194) (0.00457) (0.0194) 

LogGDP β10 /? 0.00719 0.0459 0.00505 0.0485* 

  (0.00547) (0.0297) (0.00532) (0.0287) 

Parent FE Y Y Y Y 

Year FE Y Y Y Y 

Industry FE Y Y Y Y 

Observations 33,775 2,972 34,625 2,970 

Adj R-squared 0.889 0.905 0.888 0.905 

% of missing aff n/a 0% n/a 0% 

This table reports OLS estimates of the profit shifting equation:   

LOGPTIit= β0 + β1 πit + β2 PlaceboPOST + β3 CBCR + β4 πit * PlaceboPOST + β5 CBCR* PlaceboPOST + + β6 

πit * CBCR + β7 πit * PlaceboPOST* CBCR + β8 LogAssetsit + β9 LogCompit + β5 LogGDPit + FE + εit  

The dependent variable is the log of pre-tax income. CBCR is an indicator variable for the affiliate whose ultimate 

global parent are subject to disclosure under CRD IV directive. In other words, CBCR equals one for industrial 

affiliates of European banks and equals zero for industrial affiliates of European industrial groups. PlaceboPOST 

is an indicator variable equal to 1 2012-2013 and 0 for 2009-2010. C is calculated as per equation (2) using affiliate’s 

revenue. C_Assets is calculated as per equation (2) using affiliate’s total assets. Control variables are as defined in 

Appendix 1. All models include industry, parent and year fixed effects. We estimate White (1980) 

heteroscedasticity-consistent standard errors, which are reported in the parenthesis. *,**,*** indicate statistical 

significance at the 10 percent, 5 percent, and 1 percent. The coefficients on the fixed effects and constant term are 

omitted for brevity. 
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TABLE 16 ─ Robustness Test 

Placebo Tests of tax Avoidance at Bank Level 

Variables Coeff. (1) (2) (3) (4) 

EUMNB β1 -0.063*** -0.086** -0.058*** -0.0695*** 

  (0.009) (0.033) (0.006) (0.025) 

EUMNB 

*PLACEBOPOST β3 0.042 0.053 0.038 0.039 

  (0.154) (0.040) (0.148) (0.033) 

ROAA β4  -0.050***  -0.045*** 

   (0.013)  (0.009) 

LogLLP β5  0.001  0.008 

   (0.007)  (0.006) 

LogEA β6  0.008  -0.009 

   (0.007)  (0.006) 

CapitalRatio β7  -0.001   

   (0.001)   

Year FE  Y Y Y Y 

Observations  575 379 590 477 

R-squared  0.020 0.080 0.015 0.057 

This table reports OLS estimates of the following equation: 

ETRit= β0 + β1 EUMNBit + β2 PLACEBOPOST + β3 PLACEBOPOST * EUMNBit + β Xit +FEit + εit 

The dependent variable is the banks’ effective tax rate (ETR) and is calculated as the ratio of book tax expense 

(BTE) and pre-tax income (PTI). We reset ETR at 0 and 1 to limit the influence of outliers and to be able to interpret 

the effective tax rates. EUMNB is a dummy variable that equals one for EU headquartered multinational banks and 

0 for EU domestic banks (columns 1&2) or US multinational banks (columns 3&4). PLACEBOPOST is an 

indicator variable equal to 1 for 2013 and 2014 and 0 for 2011 and 2012. All columns include year fixed effects 

and columns 2 and 4 include additional firm-level controls. Control variables are as defined in Appendix 1. We 

estimate White (1980) heteroscedasticity-consistent standard errors, which are reported in the parenthesis. *,**,*** 

indicate statistical significance at the 10 percent, 5 percent, and 1 percent. The coefficients on the fixed effects and 

constant term are omitted for brevity. 


