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The Effect of Income-Shifting Aggressiveness on Corporate Investment 
 
 
We investigate whether international income-shifting aggressiveness affects new investments. 
With heightened scrutiny of international activities by tax authorities, firms are being encouraged 
to support income-shifting goals by locating investments consistent with reported income. As a 
consequence, we predict firms that aggressively shift income will choose affiliate-level 
investments driven less by local investment opportunities. We use affiliate-level data from 
multinational corporations to develop a firm-year proxy for the sensitivity of reported profits to 
cross-border tax incentives. Results suggest firm-years with below-median income-shifting 
aggressiveness exhibit the typical positive relation between investment opportunities and 
investment level, but firm-years with above-median income-shifting aggressiveness exhibit no 
statistical relation. Our tests extend the literature on investment distortions by documenting that 
multinational corporations’ international tax considerations alter their tangible investment 
decisions. 
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1. Introduction 

Firms balance tax and operating considerations when making investment decisions across 

affiliates. According to Plender (2020) in the Financial Times,  

One of the most striking by-products of globalisation has been the growth of cross-
border tax avoidance. As multinational companies sought to exploit arbitrage 
opportunities between different jurisdictions to minimise tax bills, head offices and 
production facilities have become internationally mobile to an unprecedented degree. 

A vast literature studies the determinants of corporate investment and provides evidence on these 

factors including free cash flows (Modigliani and Miller, 1958; Jensen, 1986; Hubbard, 1998; and 

Richardson, 2006), risk premia and other market characteristics (Lamont, 2000; Wurgler, 2000; 

Matvos and Seru, 2014), industry-level information environment (Badertscher, Shroff, and White, 

2013), accounting choices and quality (Biddle and Hilary, 2006; McNichols and Stubben, 2008, 

Cheng, Dhaliwal, and Zhang, 2013), and incentives to minimize worldwide tax (Hines, 1996, de 

Mooji and Ederveen, 2008, and Arulampalam, Devereux and Liberini, 2019). However, this 

literature does not fully address the international interplay between tax planning and investment. 

Our research question is whether aggressive tax-motivated income shifting that relocates reported 

profits from high-tax to low-tax jurisdictions alters affiliate-level investment decisions. 

Optimal investment requires decentralized decision-making for a multinational firm if 

evaluating investment opportunities requires detailed knowledge of local operating and business 

conditions. Intracompany prices – on the cross-border sale of goods and on the provision of cross-

border services such as loans, use of intangible assets or managerial services – can be used for 

coordination and to facilitate decentralized decision making (Hirshleifer, 1956, 1957).  

In contrast, tax planning is generally orchestrated most effectively from the firm’s 

headquarters, where expert tax knowledge resides (KPMG, 2018). Traditionally, cross-border 

intracompany prices on goods and services have been used to minimize firm-wide income taxes 
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(Clausing, 2001, 2003). However, the optimal price for tax purposes generally does not equal the 

optimal price for coordination purposes (Halperin and Srinidhi, 1991; Baldenius, Melumad, and 

Reichelstein, 2004; Hyde and Choe, 2005; Johnson, 2006; Martini, Niemann and Simons, 2012). 

Therefore, in setting intracompany prices that determine the allocation of profits across 

jurisdictions, multinational firms trade off material tax benefits with the alignment of managerial 

incentives to maximize local profits.1 Firms also use many other techniques to achieve income-

shifting goals including strategically locating debt and intangible assets, and using hybrid 

instruments and structures (see, for example, Auerbach, 2016). 

Income-shifting rules and enforcement vary across countries and have also been changing 

over time as some tax authorities become more assertive while others become more “business-

friendly” in response to increasingly sophisticated tax enforcement tools (Mescall and Klassen, 

2018). Recent efforts to curb aggressive, tax-motivated income shifting include the OECD project 

on base erosion and profit shifting (OCED, 2015) and the U.S. tax reform under the Tax Cuts and 

Jobs Act of 2017.2 In response, multinational firms have increasingly focused on the location of 

their operations from a global optimization perspective, incorporating tax considerations into this 

planning (see, for example, Buelow et al., 2012). It is also widely understood that firms differ in 

the aggressiveness with which they pursue tax reduction through income shifting. We hypothesize 

 
1 EY (2013) documents that 83 percent of firms identified a tax motive as their highest priority in setting transfer 
prices, whereas only 15 percent of respondents chose management coordination motives as the highest priority. 
Though firms may keep two sets of affiliate-level financial results—one for regulatory filings and another for internal 
decision-making—(i) two-book systems are costly; (ii) firms still optimally trade off tax and operational efficiency 
with a two-book system (Hiemann and Reichelstein, 2012; Martini et al., 2012; Sansing, 2014), and (iii) survey data 
show two-book systems are rare in practice (Klassen, Lisowsky, and Mescall, 2017; Baersch, Heckemeyer, and Olbert, 
2019). Further, Dürr and Göx (2011) show analytically that a one-book system is frequently a dominant strategy. 
2 The Tax Cuts and Jobs Act of 2017 introduced measures to reduce the incentive to shift income to low tax rate 
countries, including the Global Intangible Low-taxed Income (or GILTI) provisions that create a global minimum tax 
rate for foreign income of U.S. multinational corporations. 
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that more aggressive firms are more likely to weigh tax considerations in their global footprint 

decisions than firms that are less aggressive in their tax reduction efforts. 

We examine whether the degree of tax-motivated income shifting is systematically related 

to the efficiency of local investment decisions. Investment, production cost and volume are closely 

linked both with each other and with what tax authorities are willing to accept in terms of local 

profits. Thus, we predict that a more aggressive response to tax-motivated income-shifting 

incentives comes at the detriment of responsiveness to local investment opportunities.3 

To test this prediction, we develop a firm-year proxy for income-shifting aggressiveness: 

the sensitivity of reported affiliate profitability to tax incentives. We use the income-shifting model 

from De Simone, Klassen, and Seidman (2017), which extends empirical models of reported 

profitability as a function of capital, labor, productivity, and tax incentives (Hines and Rice, 1994; 

Huizinga and Laeven, 2008) to allow for the inclusion of unprofitable affiliates. We estimate the 

model by industry over five-year rolling windows using affiliate-level (unconsolidated) financials 

from Bureau van Dijk (BvD) on a sample of 151,083 multinational affiliate-years over the period 

2002 to 2014. We include firm fixed effects interacted with the Huizinga and Laeven (2008) 

affiliate-level tax incentives measure and incorporate all affiliate-years for that multinational firm 

in the current year and preceding four years. Using data from five years balances sufficient 

observations at the firm level with the benefits of a time-varying proxy. Our resulting firm-year 

proxy for income-shifting aggressiveness is increasing in the extent to which a multinational firm 

exhibits a greater sensitivity of affiliate profitability to tax incentives. We show that our firm-year 

measure is associated with haven usage and with lower future Cash and GAAP ETRs, and it 

responds as expected to changes in transfer pricing regulation and enforcement. 

 
3 Because low tax rates are typically found in countries with inferior investment opportunities, this prediction is 
consistent with predictions in Stein (1997); Rajan, Servaes and Zingales (2000); and Scharfstein and Stein (2000). 
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Next, we examine the association between our firm-year proxy for income-shifting 

aggressiveness and investment decisions. We investigate the responsiveness of investment to local 

opportunities by modeling the change in fixed assets as a function of cash flows and investment 

opportunities (Badertscher et al., 2013) using a broad sample of affiliates of multinational firms. 

Our tests show the typical positive relation between investment opportunities and investments for 

firms with below-median income-shifting aggressiveness. Further, we find that the interaction of 

investment opportunities and income-shifting aggressiveness is negatively related to affiliate 

investments, on average, and overall there is no statistical relation between investments and local 

investment opportunities for affiliates of firms with above-median aggressiveness. This is 

consistent with firms that respond more aggressively to income-shifting incentives making 

investment decisions that are less related to local investment opportunities than the investment 

decisions of firms that respond less aggressively to income-shifting incentives.  

This research identifies and tests an important consequence of tax-motivated income 

shifting—altered global investment decisions. We contribute to the stream of research examining 

the role of investment decisions in firm productivity and financial health by highlighting the impact 

of managerial tax planning decisions on affiliate investment decisions. Related extant research 

focuses on worldwide taxation that formerly existed in the U.S. For example, several studies 

suggest that tax incentives of the U.S. worldwide tax system affect the foreign cash holdings of 

U.S. multinational corporations (e.g., Pinkowitz, Stulz, and Williamson, 2006; Foley, Hartzell, 

Titman, and Twite, 2007; De Simone, Piotroski, and Tomy, 2019), and that firms with tax 

incentives to hold excess foreign cash engage in more foreign acquisitions and in foreign 

acquisitions that are less value-enhancing (Hanlon, Lester, and Verdi, 2015; Edwards, Kravet, and 
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Wilson, 2016).4 Thus, this literature suggests tax systems can alter investment decisions, but within 

a tax environment that no longer exists.  

Our work is distinct from this literature in two ways. First, our sample includes non-U.S. 

multinational firms subject to a territorial system, thus highlighting that income-shifting 

aggressiveness itself, and not excess cash locked out by repatriation taxes, rationally alters 

investment decisions. This finding has timely implications given the recent shift in the U.S. from 

a worldwide to a modified territorial tax system under the Tax Cuts and Jobs Act of 2017.  

Second, the literature on cash holdings suggests taxes are a friction to efficient flow of 

capital, but this research does not examine the role of taxation in investment location. We 

incorporate heterogeneity in firm’s response to tax incentives and ambiguity in global tax 

regulations which govern the allocation of profits among multinational operations. This aspect of 

our research is related to Amberger, Markle, and Samuel (2019), who estimate that within-firm 

agency conflicts due to decentralization exacerbate the negative effect of repatriation taxes on the 

sensitivity of fixed asset investment to the price-to-earnings ratio. We also study the effect of a 

firm-level decision on investment efficiency, but the decision we study is tax-motivated (the level 

of income-shifting aggressiveness) rather than related to the level of affiliate monitoring.   

We also extend and test the relations identified analytically in Samuelson (1982) and 

Halperin and Srinidhi (1987).5 Both income-reporting and income-earning patterns respond to tax 

 
4 Prior literature also documents that firms respond to income taxes in deciding where to locate investments (e.g., 
Hines and Rice, 1994; Devereux and Griffith, 1998; Grubert and Mutti, 2000; Becker, Egger, and Merlo, 2012), 
however this literature implicitly assumes firms have neutral transfer prices for decision making purposes. Buettner, 
Overesch, and Wamser (2018) examine the sensitivity of property, plant and equipment and employment of German 
multinationals’ affiliates to tax rates, predicting that rules limiting profit shifting increase the effective tax rate of the 
jurisdiction, leading to lower investment. Finally, Becker, Jacob, and Jacob (2013) examine the effects of shareholder 
payout taxes (i.e., on dividends and capital gains). 
5 Modeling resource allocation decisions of multinational firms both with and without taxation, they find that the 
transfer pricing methods for tangible goods outlined in IRC Section 482 and related Treasury regulations lead to altered 
production decisions.  
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incentives, and tax authorities impose constraints on transactions to limit the former. We test 

whether tax-motivated changes to income-earning patterns are sufficient to cause a relation 

between cross-border income-shifting aggressiveness and the investment decisions of affiliates of 

a multinational group. Results suggest that the answer is yes, on average. 

Finally, we develop a firm-year proxy for transfer-pricing aggressiveness. A time-varying, 

firm-level measure allows for more powerful cross-sectional tests than extant designs based on 

consolidated data (e.g., Klassen and Laplante, 2012). We believe this new measure will be useful 

to researchers for investigating both tax and non-tax consequences of income shifting as well as 

for addressing research questions about global cash balances, corporate governance and agency 

conflicts between managers and shareholders, internal capital markets, costs to financing, supply 

chain decisions, and corporate investment. Unlike existing firm-level measures (e.g., Collins, 

Kemsley, and Lang, 1998; Chen, Hepfer, Quinn, and Wilson, 2019; De Simone, Mills, and 

Stomberg, 2019), our use of affiliate-level data to create such an estimate also responds to the 

challenges with consolidation-level financial reports (see Donohoe, McGill, and Outslay, 2012).  

2. Background and Hypothesis Development 

A substantial literature explores the tax planning activities of multinational corporations 

(see Hanlon and Heitzman, 2010, for a comprehensive review, updated by De Simone, Klassen, 

and Seidman, 2017). In summary, because multinational corporations operate in multiple countries 

and these countries tax corporate income at different rates, locating income in lower tax-rate 

countries reduces the global taxes of the firm. This goal of reducing taxes can be accomplished 

(i) by moving high value-adding assets to lower tax rate countries, and/or (ii) by selecting a price 

for goods, services, interest rates, or rights to exploit intangible assets that allocates low revenue 

or high cost to high tax affiliates and high revenue and/or low cost to low tax affiliates. An example 
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of the former is debt location (Dharmapala and Riedel, 2013), but much of the literature has 

focused on the latter and, for example, has documented that multinationals’ geographic reported 

income is negatively associated with taxes, including considering the effects of tax rate changes 

(Klassen, Lang, and Wolfson, 1993), tax havens (Dyreng and Lindsey, 2009), changes to 

accounting rules (De Simone, 2016), and customs duties (Blouin, Robinson, and Seidman, 2018). 

A large literature also suggests that, in a decentralized, complex organization, intra-firm 

transfer prices are important both for incentivizing managers to respond appropriately to local 

conditions and for computing taxable income. The economic theory of internal trade suggests that 

in the absence of taxes, managers of local affiliates can make the same investment decision as the 

central manager would: the investment decision that maximizes firm-wide profit.  

However, taxes disrupt this optimization problem: the optimal transfer price for aligning 

investment and production decisions across divisions generally does not equal the optimal transfer 

price for reducing global taxes (e.g., Halperin and Srinidhi, 1987, 1991; Baldenius, Melamud, and 

Reichelstein, 2004; and Hyde and Choe, 2005). For example, Hiemann and Reichelstein (2012) 

show that only in the rare case of a fixed (given) tax transfer price, such as under an advanced 

pricing agreement with the tax authority, the decentralized firm is able to achieve the same 

outcome as achieved with centralized decisions.  

Sharfstein and Stein (2000) take a different approach to analyzing multi-divisional business 

but modeling a two-level principal-agent framework. They demonstrate that the CEO (or head 

office) will use capital allocation across affiliates to achieve her own desired outcomes for the 

affiliates’ actions. Tax differences have not been analyzed in this type of model. Ortmann and 

Schindler (2020) analyze affiliate manager incentives with a principal-agent model in an 

international income shifting context. They also assume that central management determines the 

optimal capital allocation and then uses internal debt or patent payments to shift income across 
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jurisdictions. They show that, in equilibrium, the use of internal debt will alter the headquarters’ 

investment in the high tax rate subsidiary, while royalty payments do not alter investment. They 

do not consider the role of enforcement on investment location. 

International business research has explored the role of taxation on business location 

decisions and this literature consistently assumes centralized decisions with respect to investment 

in these analyses. For example, MacCarthy and Atthirawang (2003) use field and survey methods 

to understand the factors that influence businesses in their choice across locations. Their results 

show that taxation is the most highly cited economic factor, but overall, economic factors fall 

behind cost factors and labor characteristics and ahead of the other four major categories that 

include proximity to markets and customers, for example. The review by Meixell and Gargeya 

(2005) also demonstrates that income tax is a frequently-considered issue in supply chain 

management optimization models, though many other issues are commonly considered as well.  

Thus, overall, extant research suggests that corporate income tax differences are considered 

in global location decisions. However, it is unclear whether income tax considerations are 

sufficient to overcome operational value drivers. Further, this literature has not considered the role 

of global tax objectives around the aggressiveness of income shifting and what impact these 

objectives might have on investment decisions. 

The tension between taxes and managerial incentives in determining an optimal global 

investment strategy and tax planning framework implies a trade-off: a firm that responds more to 

tax incentives may be less responsive to relative investment opportunities in each location. Thus, 

we predict that affiliate-level investment efficiency – the relation between investment and 

investment opportunities – could be reduced by aggressive income shifting.  

Hypothesis: The affiliate’s responsiveness to investment opportunities is negatively 
related to its firm’s responsiveness to tax-motivated income-shifting incentives. 
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3. Firm-year measure of sensitivity to tax incentives 

3.1.  Research Design for estimating income-shifting aggressiveness  

We first estimate a firm-year proxy for tax-motivated income-shifting aggressiveness 

(ISA). Prior research proposes tests to identify income shifting within a sample and identifies 

several determinants correlated with relative income shifting such as tax rate differentials, financial 

reporting incentives, and intangible property (e.g., Harris, 1993; Harris, Morck, Slemrod, and 

Yeung, 1993; Klassen et al., 1993; Hines and Rice 1994; Collins, Kemsley, and Lang, 1998; De 

Simone, Huang, and Krull, 2020). However, using publicly available data to estimate specific 

firms’ responses to tax incentives when reporting global income remains a challenge.  

Following the literature, we measure income-shifting aggressiveness as the sensitivity of 

reported profits to tax incentives. We leverage a commonly-used model and incorporate firm-level 

indicators. Specifically, we use a transformation of the Cobb-Douglas production function to 

model affiliate-year reported profits as a function of capital, labor, productivity (Hines and Rice, 

1994), tax incentives, Cit, (Huizinga and Laeven, 2008), and losses (De Simone et al., 2017).6 To 

this model we add a vector of firm indicators and interact this vector with the tax incentive variable, 

the loss indicator variable, and the interaction of the two.  

We estimate this model using rolling five-year industry-windows, where industry is 

defined using the Fama-French 30 industry classifications. We present this model in equation (1) 

below for affiliate i, in country c, industry sector s, and year t that is an affiliate of firm f. Each 

 
6 As in prior literature, we compute Cit as the capital-weighted differential tax rate of the affiliate relative to all affiliates 
in the same multinational firm-year. Specifically, for each affiliate in the multinational group, we compute 
∑ 𝐾!"(𝜏#" − 𝜏!")!$# /∑ 𝐾!"! , where Knt and tnt are total assets and the statutory tax rate, respectively, for affiliate n in 
year t within the multinational firm (denoted f below). 
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industry-year regression, denoted with subscript st, is estimated over a five-year window that 

includes years k, such that k equals t – 4 to t.7 

ln(pik + 1) = β0st + β1st*ln(TangibleAssetsik) + β2st*ln(CompExpik) + β3st*IndustryROAcsk               
+ β4st*Ageik + β5st*∆GDPck + β6st*∆MarketSizecsk + β7st*Cik + β8st*Lossik                     
+ β9st*Lossik*Cik + β10ft *Firmf + β11ft *Firmf*Cik + β12ft *Firmf *Lossik                     
+ β13ft *Firmf *Lossik*Cik + εik (1) 

 
We obtain all variables to estimate equation (1) from the BvD Osiris database at the 

affiliate-year level unless otherwise noted. The dependent variable is the natural log of return on 

assets (ROAit) plus one, where return on assets is measured as earnings before interest and taxes 

(OPPLit) divided by total assets (TOASit).8 Our proxy for capital is tangible fixed assets (TFASit) 

and our proxy for labor is compensation expense (STAFit). We measure productivity as 

IndustryROAcst, defined as the median ROAit by two-digit NACE country-industry-year, calculated 

using all affiliated and independent companies. Ageit is the natural log of one plus year t less the 

year affiliate i is first in our sample. We include two variables as proxies for economic shocks that 

could lead to unprofitability: (i) ∆GDPct, measured as the year-over-year percentage change in 

GDP reported by the World Bank, and (ii) ∆MarketSizecst, measured as the two-digit NACE 

country-industry-year sum of affiliate and independent affiliate sales (OPREit) in year t less the 

sum in year t-1, scaled by 1,000,000. Lossit is equal to one if the affiliate reports EBITit less than 

zero, and zero otherwise. 

The variables of interest are the tax incentive variable, Cit, and its interaction with the firm 

fixed-effects vector, Firmf. The interactions between Cit and Firmf capture the firm-specific 

deviation from the industry-average sensitivity to tax incentives measured across the affiliate-years 

 
7 Because the average sample firm has only 28 affiliate-year observations across the entire sample period, we are 
unable to estimate firm-year regressions. Estimation by industry in rolling five-year windows allows coefficients of 
the income shifting model to vary by industry and time while still yielding a firm-specific, time-varying measure of 
income shifting aggressiveness. 
8 Variables are measured at time t as indicated. When equation (1) is estimated using five-year industry-windows, 
years k are included in the regression such that k includes years t-4 through t. 
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of the firm within that five-year window. Coefficient estimates on Cit (β7st) and its interaction with 

Firmf (β11ft) that are more negative are consistent with more aggressive income shifting for the 

industry-year and firm-year, respectively. Following the language in Huizinga and Laeven (2008), 

we define the firm-level sensitivity to tax incentives in a five-year window as ISAft = –β7st – β11ft. 

By construction, ISAft is increasing in income-shifting aggressiveness. 

3.2.  Sample for estimating ISAft 

The BvD Osiris database contains financial, operating, and ownership information on 

independent and affiliated companies worldwide. We use unconsolidated affiliate-level 

information, including annual ownership information, from Osiris over the period 2002 to 2014 

and equation (1) to estimate ISAft.9 To remain in the sample of Osiris affiliate-year observations 

used to estimate ISAft, we require each multinational firm-year to contain at least two affiliates in 

different jurisdictions such that they have the ability to engage in tax-motivated income shifting. 

We then restrict the sample to affiliates having all variables required for estimation (ROAit, tangible 

fixed assets, compensation expense, age, change in GDP, change in market size, Cit, industry code, 

and ROAit plus one greater than zero). Following De Simone et al. (2017), we drop firms in the 

banking and insurance industries as well as affiliate-year observations belonging to multinational 

firms reporting a consolidated return on sales of less than three percent, as these firms likely have 

significantly different income-shifting incentives. Using these sample selection criteria, our 

resulting sample for estimating ISAft contains 151,083 affiliate-years representing 5,610 unique 

firms. Table 1 details our sample selection process. 

[insert Tables 1 and 2 here] 

 
9 BvD only reports current year ownership linkages; as such, most studies using BvD data assume current year 
ownership linkages extend back through the entire sample period (e.g., Huizinga and Laeven, 2008; Shroff, Verdi, 
and Yu, 2015; De Simone, 2016; Markle, 2016; De Simone et al., 2017). We use historical disks to obtain annual 
ownership information and ensure appropriate linkages of affiliates to multinational firms each year. We require 
affiliates to be at least 50 percent owned by the global ultimate parent to remain in the sample. 
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Table 2 describes the sample used for estimating equation (1). Panel A presents summary 

statistics of sample affiliate-years, including all variables used in estimation. Values not expressed 

as logs or ratios are reported in $USD millions. All continuous variables are winsorized at one and 

99 percent. Sample affiliate-years have mean (median) operating profits of $9.07 ($0.96) million 

and ROAit of 7.6 (6.4) percent, and 22 percent of the sample reports EBITit less than zero. Sample 

affiliates report mean (median) total assets of $205.7 ($20.1) million, tangible fixed assets of $25.9 

($1.2) million, and compensation expense of $19.4 ($4.4) million. By construction, the tax 

incentive variable Cit is roughly centered around zero; mean and median Cit are 0.002 and 0.001, 

respectively.  

Panel B presents the number of affiliate-year observations by country in which the affiliate 

is located. France is the most represented country with 30,906 affiliate-years, followed by the 

United Kingdom, Spain, and Germany. High representation among European countries is 

consistent with the requirement in the European Union (EU) that companies publicly disclose 

unconsolidated financial results for affiliates with limited liability. Barbados, Egypt, Jamaica, 

Macedonia, and Turkey are each represented by only one affiliate-year in our sample. In 

untabulated descriptive analyses, we examine the frequency of affiliate-years by the location of 

their parent, finding greatest parent representation in France, followed by the U.S., Germany, and 

the United Kingdom, and the least parent representation in Argentina and Montenegro. 

3.3.  Estimates of ISAft 

We report results of estimating equation (1) to obtain the empirical proxy for income-

shifting aggressiveness ISAft in Table 3, Panel A. All columns in Table 3 are estimated on the full 

sample of 151,083 affiliate-years (representing 5,610 unique firms) to generate better estimates of 

the income-shifting prediction model, including the industry-window average coefficient on Cit to 

which to compare firm-window tax-rate sensitivities. In the first three columns, we replicate the 
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main result from De Simone et al. (2017) Table 5, Panel B to validate our sample. These three 

columns report results from estimating variants of equation (1) that exclude the firm indicator 

variables we will use to estimate ISAft. Column (1) excludes the Lossit indicator variable and its 

interaction with the tax incentive variable Cit, Column (2) includes the Lossit indicator variable but 

excludes its interaction with Cit, and Column (3) includes both the Lossit indicator variable and its 

interaction with Cit. Across the three replication columns, we estimate the same sign and similar 

magnitudes as De Simone et al. (2017) for the coefficients on capital, labor, productivity, and 

change in market size as well as the variables of interest. Specifically, in Columns (1) through (3), 

we estimate negative and significant coefficients on Cit and Lossit. In Column (3), we estimate a 

positive and significant coefficient on the interaction between Cit and Lossit, consistent with the 

main finding in De Simone et al. (2017) that unprofitable affiliates exhibit less responsiveness to 

tax incentives than profitable affiliates, or a “shift-to-loss” income-shifting strategy.10    

[insert Table 3 here] 

Having validated their model using our sample, we now turn to our two specification 

changes: estimating the model using rolling five-year windows by industry and including firm 

indicator variables and their interactions with Lossit, Cit, and Lossit*Cit. Columns (4) and (5) report 

Fama-MacBeth coefficients and statistics for these results. Results in Column (4), which are 

estimated in rolling 5-year windows by industry, are consistent with previous columns and with 

De Simone et al. (2017). In Column (5) we include firm indicator variables for firms with at least 

ten affiliate-years during the full sample period of 2002 to 2014.11 For parsimony, we do not report 

 
10 De Simone et al. (2017) use 56,087 affiliate-year observations in their tests. Their estimates of the coefficients on 
Cit, Lossit and their interaction in Table 5, Panel B, are –0.088, –0.247, and 0.251, respectively, compared to the 
estimates in Table 3, Panel A, of -0.096, -0.250, and 0.275, respectively. 
11 We apply this minimum cut and allow Stata to determine whether there are enough affiliate-year observations and 
variation in those observations within each five-year window to calculate a firm fixed-effect. As noted above, firms 
with fewer than ten affiliate-year observations over the sample period are still included in the regressions to facilitate 
estimation of the coefficient on Cit (and other variables) but we do not calculate a firm fixed-effect, or an ISAft, for 
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estimated coefficients on these firm indicator variables or the interactions. Consistent with the 

importance of firm-level variation in the responsiveness of unexpected income to tax incentives, 

both the size and significance of Cit, and Lossit*Cit decrease in Column (5). 

In Panel B of Table 3, we present descriptive statistics for the resulting empirical estimate 

of firm-year sensitivity to tax incentives, ISAft, as well as its industry-window component, β7st. We 

measure ISAft as the sum of the coefficient β7st on the tax incentive variable, Cit, and β11ft on the 

interaction between Cit and the firm-window indicator variable, multiplied by negative one such 

that ISAft is increasing in income-shifting aggressiveness. The resulting measure is positive at the 

mean and median, consistent with firms on average responding to explicit tax incentives when 

reporting affiliate profitability. In economic terms, the mean (median) value of ISAft of 0.048 

(0.069) translates to a semi-elasticity of reported ROA of -0.68 (-1.15) percent at the mean (median) 

ROA. Overall, we estimate a positive ISAft for 54 percent of the firm-years in our sample for which 

we are able to estimate ISAft.12 

We estimate the most positive median ISAft for the Textiles, Petroleum and Natural Gas, 

and Apparel industries. In 22 of the 28 industries in our sample, we estimate a positive median 

ISAft. This suggests that the typical observation in these industries responds more strongly to tax 

rate incentives than to implicit taxes. Due to the potential for significant measurement error in the 

estimates of ISAft, and to ease interpretation of the investment equation results, we define HighISAft 

as one for firm-years in which ISAft is above the median across the sample of firm-years, and zero 

for firm-years below the median. Using this metric, we estimate the highest percentage of firm-

 
them. Over the nine rolling windows, we estimate ISAft for 2,102 unique firms. As discussed below, we are able to 
match 1,995 of these unique firms to Compustat to estimate equation (2). 
12 Samples for each five-year industry-window have an average (median) of 523 (222) affiliate-year observations. 
Thus, it is not surprising that only 16.4% of observations contain a statistically significant measure of ISAft, calculated 
using a 10% two-sided test. 
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years with HighISAft equal to one in the Textiles, Petroleum and Natural Gas, and Apparel 

industries also, at 75.5 percent, 68.9 percent and 59.1 percent respectively.  

We estimate a negative median ISAft for six of the 28 industries in our sample. ISAft is most 

negative at the median for the Beer and Liquor, and Mining industries, which are also the industries 

with the lowest proportion of firm-years with HighISAft equal to one, at 32.5 percent and 31.8 

percent, respectively. Negative ISAft suggests that the median firm in these industries responds 

more to implicit taxes than to explicit income tax incentives, consistent with Collins, Kemsley, 

and Lang (1998) and Markle, Mills, and Williams (2018).13  

3.4.  Validation of ISAft 

While our new proxy for income-shifting aggressiveness, ISAft, is derived directly from 

extant empirical models, we undertake tests to validate it and the indicator variable it generates, 

HighISAft, using the sample of 11,132 firm years for which we can estimate ISAft, described below. 

First, we test whether our firm-year proxy is associated with a firm’s use of tax havens, which have 

been shown to be a mechanism through which more aggressive firms reduce worldwide income 

taxes. In untabulated results, we find that ISAft is significantly positively correlated with the 

existence or number of havens, where havens are defined as in Hines and Rice (1994) and 

Bennedsen and Zeume (2018), and the existence or number of havens is, on average, higher for 

HighISAft equal to one firm-years than for HighISAft equal to zero firm-years at the 5% level of 

significance using a t-test. 

Second, we aggregate the firm-year measure of HighISAft according to the country of the 

parent. We then classify the countries across four regions: tax haven countries (which includes 107 

 
13 Collins et al. (1998) discuss the coefficient on the tax incentive in this type of regression. They identify that this 
coefficient is the net of the effects of income shifting, resulting in a negative coefficient on the income tax rate, and 
the effects of implicit taxes, resulting in a positive coefficient on the income tax rate. Implicit taxes mean that the tax 
differentials across countries are implicitly incorporated into the pretax rates of return in an open competitive 
economy, inducing a positive correlation between tax rates and pretax profits. 
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firm-years), the United States (2,198 firm-years), European Union 27 countries (7,303 firm-years), 

and other countries (1,524 firm-years). The proportion of these firm years that are classified as 

HighISAft are 59, 50, 50, and 48 percent, respectively. Using a one-tailed t-test, the proportion of 

tax haven observations that are classified as HighISAft is statistically greater than each of the other 

regions, or all other observations, at a 5% level of statistical significance (t-statistics range from 

1.79 to 2.21). 

Third, we test whether our proxy for income-shifting aggressiveness responds to changes 

in transfer pricing regulation and enforcement. We use the regulation change metrics from Klassen 

and Valle Ruiz (2020) and find a pattern of switching from above median to below median (below 

median to above median) ISAft for firms located in countries with decreasing (increasing) 

regulations. This is consistent with expectations.  

Finally, we regress leading Cash and GAAP effective tax rates (ETR) on HighISAft and 

controls commonly used in the literature such as size, profitability, leverage, capital expenditures, 

R&D, intangibles, and a prior-year loss indicator (De Simone, Nickerson, Seidman, Stomberg, 

2020; Gupta and Newberry, 1997). Given the international setting of this analysis, we also include 

statutory tax rates. In Table IA1 of the Internet Appendix, we report a significantly negative 

relation between income-shifting aggressiveness and both Cash and GAAP ETR, consistent with 

periods of more aggressive income-shifting being associated with lower future tax payments. 

These results are robust to alternative controls for size (Zimmerman, 1983) and the inclusion of 

additional controls for cash constraints (Edwards, Schwab, and Shevlin, 2016), tangibility 

(Stickney and McGee, 1982), and growth (Bankman, 1994). Each of these tests is consistent with 

our proxy being associated with more aggressive cross-jurisdictional tax planning behavior. 
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4. Relation Between Income-shifting Aggressiveness and Investment 

4.1.  Research design for testing the relation between ISAft and investment 

To examine the relation between firm income-shifting aggressiveness and the 

responsiveness of affiliate investments to opportunities, we estimate the following model for the 

determinants of investment for affiliate i in country c, industry sector s, and year t that is an affiliate 

of firm f. 

Invit = d0 + d1 Qcst-1 + d2 CFft-1 + d3 ln(TangibleAssetsit-1) + d4 HighISAft 
     + d5 Qcst-1*HighISAft + IndustryFEs + εit       (2) 

We obtain all variables from BvD, Compustat North America, and Compustat Global. The 

dependent variable, Invit, is affiliate-level investment in fixed assets. We define Invit as the percent 

change in total fixed assets ((TFASit – TFASit-1)/TFASit-1) from BvD because capital expenditures 

are not available at the affiliate level. 

 To proxy for investment opportunities, we estimate Tobin’s Q. Because the investment 

opportunities of affiliates vary within firms based on location and business, we use Compustat data 

to specify a country-industry-year measure of Tobin’s Q rather than a firm- or affiliate-year 

measure.14 Specifically, we define Qcst-1 as the median country-industry-year Tobin’s Q from the 

prior year, where Tobin’s Q is estimated using the Fama-French 30 industry classifications as 

country-industry-year median market value of equity (PRCC_Fft*CSHOft) plus consolidated total 

assets (ATft) less the book value of equity (CEQft), scaled by consolidated total assets.15 

Following Fazzari, Hubbard, and Petersen (1988), we include the parent firm’s lagged cash 

 
14 We calculate country-industry-year measures of investment opportunities using Compustat data because Compustat 
provides more accurate consolidated data across sample countries than those provided by BvD (OECD, 2015). We 
also use Compustat data to measure consolidated cash flows from operations, defined below. 
15  We proxy for investment opportunities using median, rather than mean, values of Tobin’s Q to increase the 
representativeness of this proxy for the country-industry-year and to minimize the effect of outliers. However, 
untabulated results using mean values of Qcst-1 yield similar inferences. 
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flows to help correct for measurement error in Qcst-1. CFft-1 controls for differences in the firm’s 

internal financing capability and is defined as prior year consolidated cash flow from operations 

(OANCFft-1, where available) scaled by beginning of year total assets (ATft-2) using Compustat 

data.16 ln(TangibleAssets)it-1 controls for affiliate size following Shroff et al. (2015) and is defined 

as the natural log of beginning of year affiliate total assets (ln(TOASit-1)) obtained from BvD. We 

winsorize all variables at 1 and 99 percent. Our main regression specification includes industry, 

country, and year fixed effects. 

We incorporate our empirical measure HighISAft into the model to test the effect of income-

shifting aggressiveness on corporate investment. Because our empirical estimate of income-

shifting aggressiveness, ISAft, is the sum of estimated coefficients from regression equation (1), 

this proxy is measured with error.17 To address this error and ease interpretation, we specify our 

regression variable, HighISAft, as equal to one for affiliates of firm-years with above median ISAft, 

and zero otherwise. We expect higher firm-level sensitivity to tax incentives will be associated 

with lower affiliate-level investment responsiveness to investment opportunities (d5 < 0). 

4.2.  Sample for testing the effect of ISAft on investment 

In order to estimate equation (2), we require affiliate-year data from BvD to measure our 

dependent variable, country-industry-year and firm-year data from BvD and Compustat for control 

variables, and firm-year ISAft as our variable of interest. To generate the sample that satisfies these 

data requirements, we first match the firms from our affiliate-year sample for which we could 

 
16 If OANCFft-1 is missing, cash flow from operations equals (operating income after depreciation – (change in current 
assets – change in cash) – (change in current liabilities – change in debt in current liabilities – change in taxes payable) 
– DEPR). Change is current assets is (ACTft – ACTft-1). Change in cash is (CASHft – CASHft-1). Change in current 
liabilities is (LCTft – LCTft-1). Change in debt in current liabilities is (DLCft – DLCft-1). Change in taxes payable is 
(TXPft – TXPft-1). 
17 We construct ISAft as the sum of coefficients estimated in our first stage regression. While it is not the error term, it 
is measured with error. We confirm that ISAft is not highly correlated with our first stage measure of profitability 
(Pearson correlation = 0.002), suggesting that using HighISAft in a second stage regression does not introduce bias. 
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estimate ISAft to consolidated company information from Compustat North America and 

Compustat Global 2002 to 2014. We require an ISIN to facilitate the Osiris-Compustat Global 

match for international firms and a ticker to facilitate the Osiris-Compustat North America match 

for North American firms. We also require an industry classification (Compustat variable NAICS) 

code to include industry controls because investment is known to vary by industry. In addition, we 

require that we can calculate the variables defined above. Of the 2,102 unique firms with estimated 

ISAft from the affiliate-year sample, we are able to match 1,995 unique Compustat firms with 

55,089 affiliate-years. We summarize this sample selection process in Table 4.  

[insert Table 4 here.] 

Table 5 describes the affiliate-year sample used to test the effect of income-shifting 

aggressiveness on corporate investment. Values are reported in $USD millions. Sample affiliates 

report mean (median) tangible fixed assets of $31.44 ($1.5) million. Mean (median) total assets 

are $311.9 ($27.08) million. Panel B shows that observations with HighISAft equal to one are 

significantly smaller, with average tangible (total) assets of $29.69 ($318.2) million as compared 

to $33.18 ($305.7) for observations associated with less aggressive firm-years described in Panel 

C. The average year-on-year percent change in tangible fixed assets in the full sample is 15.0 

percent. At the mean (median), sample affiliate-years have an estimated Tobin’s Q of 1.31 (1.19). 

We estimate mean (median) ISAft of 0.11 (0.07) across the sample of affiliate-years, indicating that 

sample firms on average respond to explicit tax incentives when reporting affiliate profitability. 

Panel D presents correlations between regression variables. HighISAft is positively – albeit weakly 

– correlated with Qcst-1 (0.007), suggesting that affiliates associated with firm-years that are more 

responsive to tax-motivated income-shifting incentives do not face lower investment opportunities 

on average. 

[insert Table 5 here.] 
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4.3.  Results of testing the relation between ISAft and investment 

Table 6 presents results of tests estimating the relation between income-shifting 

aggressiveness and investment in fixed assets. Column (1) of Panel A presents our baseline 

estimation. Consistent with expectations, we estimate a positive and significant coefficient on  

Qit-1 in Column (1), suggesting that affiliate-level investments are positively related to affiliate-

level investment opportunities for firms that respond weakly to tax-motivated income-shifting 

incentives.  

[insert Table 6 here.] 

However, consistent with expectations of investment opportunity responsiveness in the 

presence of aggressive income shifting, we estimate a negative and significant coefficient on 

Qcst-1*HighISAft in Column (1). This result is consistent with greater responsiveness to tax-

motivated income-shifting incentives negatively influencing the relation between affiliate 

investment responsiveness and investment opportunities. Regarding economic magnitude, we 

estimate that a one standard deviation increase in the investment opportunity set (0.44) for an 

affiliate of a firm-year with low income-shifting aggressiveness increases affiliate investment by 

7.3 percent. In contrast, a similar increase in investment opportunities for an affiliate of a firm-

year with high income shifting aggressiveness has a significantly dampened effect, changing 

affiliate investment by close to zero.18 We also note that the results of our tests show that the effect 

of HighISAft on investment is negative for observations with Qcst-1 greater than 1.045.19  

Columns (2) through (5) of Panel A present specification checks on our proxy for income-

shifting aggressiveness, HighISAft. Column (2) specifies the median cut-off for the HighISAft 

 
18 The sum of coefficients on the main effect of Qcjt-1 and its interaction with HighISAft is -0.018. 
19 The incremental relation between HighISAft and FixedInvit is computed as follows: 0.0461 – 0.0441*Qcst-1. For 
example, at the mean value of Qcst-1, 1.306, the difference between having HighISAft = 0 versus HighISAft = 1 is a 
decrease in the dependent variable of –0.011, or a decrease in average affiliate investment of approximately 7 percent. 
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classification by year rather than over the sample period; specifically, HighISAft equals one for 

affiliates of firm-years with above median ISAft that year and zero otherwise. Columns (3) and (4) 

use alternative Fama-French industry classifications for both Q and the industry-windows used to 

estimate equation (1). Finally, Column (5) estimates equation (1) in a pooled sample, which results 

in a time-invariant firm proxy for income-shifting aggressiveness, rather than a firm-year proxy. 

In each alternative specification of HighISAft, we continue to estimate a negative and significant 

coefficient on Qcst-1*HighISAft.  

Panel B of Table 6 presents estimates of equation (2) using alternative fixed effects to 

mitigate concerns about correlated omitted variables. Because our variable of interest is the 

interaction of Qcst-1*HighISAft, any correlated omitted variables would need to affect both the 

country-industry-year proxy for investment opportunities and the time-varying and firm-specific 

proxy for income shifting aggressiveness to result in significant error. Our main specification, 

which is repeated here in Column (1), includes industry, country and year fixed effects. Column 

(2) presents results estimated without fixed effects. Column (3) presents results estimated using 

industry-year and country-year fixed effects. Results are robust to both alternative fixed effects 

specifications. Untabulated results are also robust to including only industry, country or year fixed 

effects, to including any two of these three sets of fixed effects, or to including industry-year or 

country-year fixed effects.20  

In addition, we implement the Frank (2000) test to understand the possible scope of a 

concern over correlated omitted variables. Untabulated results indicate that any omitted variable 

would have to be more strongly correlated with investment than any of our current control 

 
20 deHaan (2020) outlines the importance of considering within-group variation for fixed effects. Because we estimate 
persistently low ISAft for a nontrivial subset of sample firms, within-firm variation is zero for 653 of our 1,995 firms. 
Thus, though we estimate a negative and significant coefficient on Qcst-1*HighISAft when we include firm fixed effects, 
we do not tabulate results with firm fixed effects. 
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variables, and would have to have more than two-thirds of the explanatory power of Qcst-1. The 

extant literature on firm investment decisions does not yield an obvious covariate with such first-

order effects on investment. Overall, the findings in Table 6 suggest significantly reduced 

investment efficiency for affiliates of firms with high income-shifting aggressiveness. 

5. Additional Analysis 

5.1.  Alternative definitions of investment  

 We next provide a more complete analysis of the specific types of investment decisions 

influenced by income-shifting aggressiveness by testing investments in human capital. Using BvD 

data, we construct two affiliate-level measures of human capital investments. Employmentit is the 

percent change in number of employees ((EMPLit – EMPLit-1)/EMPLit-1). Compensationit is the 

percent change in compensation expense ((STAFit – STAFit-1)/STAFit-1). We then re-estimate 

equation (2) with these dependent variables to test the effect of income-shifting aggressiveness on 

the responsiveness of affiliate-level human capital investment to investment opportunities. Our 

sample for these measures is smaller than that used to test the effect using fixed and total asset data 

due to missing data on the number of employees or compensation expenses in years t or t-1.   

 We present results in Table 7. Column (1) presents our baseline specification from Table 

6, Column (2) uses the percentage change in the number of employees as a proxy for human 

capital, and Column (3) uses the percentage change in compensation expense. Consistent with our 

main results using investments in fixed assets, we estimate a negative and significant coefficient 

on Qcst-1*HighISAft in Column (3). 

[insert Table 7 here.] 

Overall, the tests suggest tax-motivated income-shifting incentives are negatively related 

to investment efficiency in both physical and human capital. For both types of investment 
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decisions, affiliates of firms with low income-shifting aggressiveness exhibit the predicted positive 

relation between investment opportunities and investment. However, this relation is dramatically 

smaller for the affiliates of firms with high income-shifting aggressiveness. 

5.2.  Other specification checks 

We perform several additional tests to verify the robustness of our results. First, we limit 

the sample to periods where ISAft leads our measure of investment. As the first period in our rolling 

windows, the estimate of ISAft for these years is 2002-2006, which means ISAft is lagging or 

concurrent with investment in 2002-2005. Results presented in Column (1) of Table IA2 of the 

Internet Appendix are consistent with those in Panel A of Table 6 in the period 2006-2014. Second, 

we re-define HighISAf using alternative cutoffs within the sample. Specifically, we set HighISAf 

equal to one for affiliates of firms with ISAf in the top decile of the sample, and zero otherwise. 

Results presented in Column (2) of Table IA2 of the Internet Appendix are consistent with those 

presented in Table 6. Third, we account for the possibility that the error terms of the investment in 

physical and human capital models are correlated by simultaneously estimating both equations 

using seemingly unrelated regression. Results presented in Table IA3 of the Internet Appendix are 

consistent with those in Table 7. Specifically, we continue to estimate a significantly negative 

effect on Qcst-1*HighISAft in both seemingly unrelated regressions and estimate a significantly 

negative effect for the change in compensation expense but not the change in number of 

employees. Finally, we examine the robustness of our results to alternative assumptions about the 

correlation of standard errors. Results presented in Table IA4 of the Internet Appendix are robust 

to clustering standard errors by country, by country and year, by industry and year, or by firm and 

year instead of only by firm. 
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6. Conclusions  

We estimate the effect of income-shifting aggressiveness on responsiveness to investment 

opportunities to study whether tax-motivated income shifting affects investment decisions. We 

predict that a more aggressive response to tax-motivated income-shifting incentives comes at the 

detriment of responsiveness to local investment opportunities. This prediction is consistent with 

tax planning necessitating a global pattern of investment that compromises operational objectives 

to achieve tax objectives.  

Using a sample of unconsolidated affiliates of multinational firms, we first estimate a firm-

year proxy for income-shifting aggressiveness using an often-used income-shifting model. Our 

approach provides a new proxy for sensitivity to tax incentives that may be useful to future 

researchers. We then use this proxy for income-shifting aggressiveness to study the relation 

between aggressive income shifting and affiliate investment responsiveness. We find evidence 

consistent with a negative relation between income-shifting aggressiveness and investment 

responsiveness, thereby documenting a previously under-explored consequence of tax-motivated 

cross-jurisdictional income shifting. 

Our study contributes to the literature in three ways. First, prior work primarily examines 

the direct role of tax rates on investment allocation, or the indirect role of repatriation taxes on 

investment via agency conflicts or the accumulation of excess foreign cash. We examine the role 

of firms’ tax planning decisions, rather than policy makers’ decisions. By documenting a direct 

association between income-shifting aggressiveness and reduced affiliate-level investment 

responsiveness to investment opportunities, we demonstrate a new mechanism through which 

taxes alter the investments of multinational corporations. Second, we empirically test the analytical 

predictions of investment models of multinational firms by examining whether tax-motivated 

income shifting significantly distorts affiliate-level investment decisions. Finally, we develop a 
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firm-year estimate of income-shifting aggressiveness that future researchers can use to further 

explore the consequences of corporate responses to global tax policies.   
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Table 1:  
Affiliate-Year Sample Selection to Estimate the Income-shifting Aggressiveness Measure, ISAft 
 

Affiliate-years in Bureau van Dijk’s Osiris database with at least one foreign 
affiliate and not missing earnings before interest and taxes (EBIT) 2002 to 2014: 483,311 

Less: Missing NACE code (NACPRI) (37,213) 
Less: Banks and insurance companies (NACE code 64, 65, or 66 or SIC codes 

6000-6999) (35,570) 
Less: Consolidated return on sales less than 3 percent (145,446) 
Less: Assets less than or equal to zero, or missing (TOAS or TFAS) (53,621) 
Less: Compensation expense less than or equal to zero, or missing (STAF) (52,227) 
Less: Missing Ageit or measure of economic shock (DGDPct, DMarketSizecst)  (7,168) 
Less: ROAit+1 less than or equal to zero (983) 

Affiliate-years in sample used to estimate equation (1) and ISAft: 151,083 
  

 
Table 1 presents sample selection criteria. To estimate equation (1), the affiliate-year sample includes 151,083 
affiliate-years from BvD’s Osiris database 2002 to 2014 with non-missing EBIT from multinational groups with 
at least two affiliates in different jurisdictions in a year, representing 5,610 unique controlled firms. Variables in 
parentheses are obtained from the BvD Osiris database unless otherwise noted. Ageit is the natural log of one 
plus year t minus the year the affiliate first appears in the database. ∆GDPt is GDP in year t minus GDP in year 
t-1, scaled by GDP in year t-1; we obtain GDP data from the World Bank. DMarketSizet is the country-industry-
year sum of all affiliate and standalone firm sales in year t less the sum in year t-1, scaled by 1,000,000. 
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Table 2:  
Description of Affiliate-Year Sample Used to Estimate the Income-shifting Aggressiveness 
Measure, ISAft 
 
Panel A: Summary Statistics 
 

 Mean Std Dev p25 Median p75 
EBITit 9.074 33.42 0.041 0.956 4.703 
Salesit 152.6 435.50 7.685 26.86 92.21 
TotalAssetsit 205.7 729.80 5.843 20.05 82.81 
TangibleAssetsit 25.89 96.73 0.150 1.155 8.472 
CompExpenseit 19.42 48.11 1.448 4.356 14.07 
ROAit 0.076 0.163 0.006 0.064 0.147 
ln(TangibleAssetsit) 13.92 2.824 11.92 13.96 15.95 
ln(CompExpenseit) 15.31 1.764 14.19 15.29 16.46 
ln(ROAit +1) 0.061 0.163 0.005 0.062 0.138 
IndustryROAcst 0.043 0.034 0.023 0.039 0.058 
Ageit 1.094 0.759 0.693 1.099 1.792 
∆GDPct 0.036 0.089 -0.027 0.038 0.098 
∆MarketSizecst 1.353 4.408 -0.082 0.200 0.860 
Cit 0.002 0.046 -0.012 0.001 0.026 
Lossit 0.224 0.417 0.000 0.000 0.000 
      

 
Table 2 presents descriptive information for the sample used to estimate equation (1). Panel A provides 
descriptive statistics. The affiliate-year sample includes 151,083 affiliate-years from BvD’s Osiris database 2002 
to 2014 with non-missing EBIT from multinational groups with at least two affiliates in different jurisdictions in 
a year, representing 5,610 unique controlled firms. All variables are obtained from the BvD Osiris database 
unless otherwise noted, and dollar values are reported in $USD millions unless logged. EBITit is earnings before 
interest and taxes (EBIT). Salesit is operating revenues (OPRE). TotalAssetsit is total assets (TOAS). 
TangibleAssetsit is tangible fixed assets (TFAS). CompExpenseit is compensation expense (STAF). ROAit is EBITit 
scaled by TotalAssetsit. ln(TangibleAssets)it is the natural log of TangibleAssetsit. ln(CompExpenseit) is the 
natural log of CompExpenseit. ln(ROA+1)it is the natural log of the sum of ROAit and one. IndustryROAcst is 
country-industry-year median ROAit for all observable (controlled or uncontrolled) affiliates. Ageit is the natural 
log of one plus year t minus the year the affiliate first appears in the database. GDPct is country c GDP in year t 
obtained from the World Bank. ∆GDPct is GDPct minus GDPct-1, scaled by GDPct-1. DMarketSizecst is the country-
industry-year sum of all affiliate and standalone firm sales in year t less the sum in year t-1, scaled by 1,000,000. 
Cit is the capital-weighted average differential statutory tax rate between the affiliate and all related affiliates in 
the same firm-year; we compile statutory tax rate data from the University of Michigan, the OECD, KPMG, the 
Tax Foundation, and Trading Economics. Lossit is an indicator variable equal to one if the affiliate reports EBITit 
less than zero. All variables are winsorized at 1 and 99 percent. 
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Table 2:  
Description of Affiliate-Year Sample Used to Estimate the Income-shifting Aggressiveness 
Measure, ISAft (continued) 

Panel B: Affiliate-Year Observations by Country 
 

Affiliate Country 

Affiliate-
Year 

Observation
s 

Affiliate Country 
Affiliate-Year 
Observations 

Argentina 15 Jamaica 1 
Australia 467 Japan 2,854 
Austria 2,863 Korea 2,374 
Barbados 1 Latvia 19 
Belgium 10,339 Luxembourg 606 
Brazil 59 Macedonia 1 
Bulgaria 819 Malta 5 
Cayman Islands 3 Morocco 79 
Chile 20 Netherlands 2,208 
Colombia 3 New Zealand 528 
Croatia 306 Norway 4,734 
Czech Republic 4,006 Panama 2 
Denmark 1,876 Poland 2,773 
Ecuador 10 Portugal 3,998 
Egypt 1 Serbia 636 
El Salvador 2 Slovakia 531 
Estonia 169 Slovenia 226 
Finland 4,360 Spain 15,658 
France 30,906 Sweden 5,705 
Germany 14,673 Switzerland 18 
Hungary 2,205 Taiwan 5 
Iceland 9 Turkey 1 
India 203 Ukraine 101 
Ireland 1,375 United Kingdom 21,392 
Italy 11,936 Uruguay 2 
Total   151,083 

 
Table 2 presents descriptive information for the sample used to estimate equation (1). Panel B presents the 
number of affiliate-year observations by affiliate country. The affiliate-year sample includes 151,083 affiliate-
years from BvD’s Osiris database 2002 to 2014 with non-missing EBIT from multinational groups with at least 
two affiliates in different jurisdictions in a year, representing 5,610 unique controlled firms.  
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Table 3:  
Results of Estimating the Firm-year Proxy for Income-shifting Aggressiveness, ISAft 
 
Panel A: Estimation Results  
  (1) (2) (3) (4) (5) 

Pred. ln(ROAik+1) ln(ROAik+1) ln(ROAik+1) ln(ROAik+1) ln(ROAik+1) 
       
ln(TangibleAssetsik) - -0.002*** -0.003*** -0.003*** -0.002*** -0.002*** 
  (5.83) (9.78) (9.76) (-8.595)  (-7.137) 
ln(CompExpenseik) + 0.007*** 0.002*** 0.002*** 0.001*** 0.000 
  (10.25) (5.03) (5.02) (4.036) (0.066) 
IndustryROAcsk + 0.883*** 0.373*** 0.369*** 0.344*** 0.343*** 
  (38.68) (17.66) (16.12) (32.65) (30.796) 
Ageik + 0.005*** 0.001** 0.001** 0.003*** 0.002** 
  (5.32) (2.23) (2.19) (4.216) (2.044) 
∆GDPck + 0.035*** 0.023*** 0.023*** 0.020*** 0.030*** 
  (4.94) (5.142) (5.09) (3.891) (6.135) 
∆MarketSizecsk + 0.000*** 0.000* 0.000* 0.000*** 0.000 
  (2.63) (1.46) (1.38) (3.357) (0.446) 
Cik - -0.035** -0.037*** -0.096*** -0.089*** -0.049 
  (2.13) (3.20) (6.30)  (-8.825)  (-1.247) 
Lossik -  -0.249*** -0.250*** -0.244*** -0.367*** 
   (90.58) (91.69)  (-90.34)  (-3.844) 
Cik*Lossik +   0.275*** 0.289*** -1.161* 
    (7.02) (9.674)  (-1.356) 
Estimation   Pooled Pooled Pooled By industry By industry 
Period k  t t t t-4 to t t-4 to t 
Firm Fixed Effects   No No No No Yes 
R2  0.040 0.429 0.430 0.424 0.503 

 
Table 3 presents results of estimating equation (1). Panel A reports coefficients from estimating variations of equation 
(1). Columns (1) to (3) replicate De Simone et al. (2017) Table 5B using our sample. Column (4) presents results of 
estimating equation (1) using affiliate-level data by industry s using the Fama-French 30 industry classifications in 
rolling five-year windows that includes years k such that k equals t-4 to t. Column (5) also includes firm indicator 
variables for the 2,444 firms with at least ten sample affiliate-years and the interactions of these indicator variables 
with Cit, Lossit, and Cit*Lossit. The sample includes 151,083 affiliate-years from BvD’s Osiris database 2002 to 2014 
with non-missing EBIT from multinational groups with at least two affiliates in different jurisdictions in a year, 
representing 5,610 unique controlled firms. All variables are obtained from the BvD Osiris database unless otherwise 
noted. ROAit is EBITit scaled by TotalAssetsit. ln(ROAit+1) is the natural log of the sum of ROAit, measured as earnings 
before interest and taxes (EBIT) scaled by total assets (TOAS), and one. ln(TangibleAssetsit) is the natural log of 
tangible fixed assets (TFAS). ln(CompExpenseit) is the natural log of compensation expense (STAF). IndustryROAcst 
is country-industry-year median ROA for all observable (controlled or uncontrolled) affiliates. Ageit is the natural log 
of one plus year t minus the year the affiliate first appears in the database. GDPct is country c GDP in year t obtained 
from the World Bank. ∆GDPct is GDPct minus GDPct-1, scaled by GDPct-1. DMarketSizecst is the country-industry-year 
sum of all affiliate and standalone firm sales in year t less the sum in year t-1, scaled by 1,000,000. Cit is the capital-
weighted average differential statutory tax rate between the affiliate and all related affiliates in the same firm-year; we 
compile statutory tax rate data from the University of Michigan, the OECD, KPMG, the Tax Foundation, and Trading 
Economics. Loss is an indicator variable equal to one if the affiliate reports EBITit less than zero. All variables are 
winsorized at 1 and 99 percent. t-statistics are presented in parentheses. ***, **, and * represent (one-tailed) statistical 
significance at the 1, 5, and 10 percent levels, respectively.  
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Table 3:  
Results of Estimating the Firm-year Proxy for Income-shifting Aggressiveness, ISAft (continued) 
 
Panel B: Pooled Summary Statistics 

 Mean Std Dev p25 Median p75 
ISAft 0.048 3.470 -0.462 0.0688 0.657 
NumberAffiliate-Yearsf 79.32 123.91 20 41 87 
      

 
Panel C: Summary Statistics by Industry 

FF30 Industry Description N Median 
ISAft 

Mean 
HighISAft 

10 Textiles        49      1.1704       0.7551  
19 Petroleum and Natural Gas      257      0.5580       0.6887  
7 Apparel      237      0.4368       0.5907  
6 Consumer Goods      366      0.1583       0.5519  
9 Chemicals      527      0.1624       0.5503  
28 Restaurants, Hotels and Motels      124      0.1720       0.5484  
1 Food Products      413      0.1251       0.5400  
22 Personal and Business Services   1,808      0.1327       0.5282  
5 Printing and Publishing      152      0.0810       0.5132  
27 Retail      365      0.0658       0.4986  
15 Automobiles and Trucks      341      0.0642       0.4927  
25 Transportation      363      0.0552       0.4904  
13 Fabricated Products and Machinery      953      0.0512       0.4900  
14 Electrical Equipment      274      0.0585       0.4891  
16 Aircraft, Ships and Railroad Equipment      132      0.0215       0.4848  
20 Utilities      227      0.0538       0.4846  
26 Wholesale      321      0.0139       0.4829  
23 Business Equipment   1,135      0.0351       0.4793  
30 Other      408      0.0521       0.4779  
8 Healthcare, Medical Equipment and Pharmaceutical Products     823      0.0321       0.4714  
11 Construction and Construction Materials      691      0.0145       0.4544  
4 Recreation      145      0.0138       0.4345  
24 Business Supplies and Shipping Containers      305    -0.0586      0.4066  
3 Tobacco Products        32    -0.1069      0.4063  
21 Communication     265    -0.1351      0.3849  
12 Steel Works, Etc.      224    -0.1181      0.3661  
2 Beer and Liquor      151    -0.2950      0.3245  
17 Precious Metals, Non-metallic and Industrial Metal Mining     44    -0.2410      0.3182  

 
Table 3 presents results of estimating equation (1). Panels B and C presents descriptive statistics for the 2,102 
unique firms for which we are able to estimate ISA. ISAft is a firm-year proxy for income-shifting aggressiveness 
calculated as negative one multiplied by the sum of estimated coefficients on Cit and its interaction with the firm-
window indicator in Panel A, Column (5). NumberAffiliate-Yearsf is the number of a controlled firm’s affiliate-
years included in estimation of equation (1). All variables are winsorized at 1 and 99 percent. t-statistics are 
presented in parentheses. ***, **, and * represent (one-tailed) statistical significance at the 1, 5, and 10 percent 
levels, respectively. 
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Table 4:  
Firm-year Sample Selection to Test the Effect of Income-shifting Aggressiveness on Investment 
 

   
 Unique 

Affiliate-Years 
Unique 
Firms 

Used to estimate ISAft: 151,083 5,610 
Less: Unable to estimate ISAft or match to Compustat (29,457) (3,508) 
Less: Missing FixedInvit (54,851) (52) 
Less: Missing Qcst-1 (10,450) (30) 
Less: Missing CFft-1 (1,236) (25) 

Sample used to estimate equation (2): 55,089 1,995 
   

 
Table 4 presents sample selection criteria for the sample used to estimate equation (2). The affiliate-year sample 
includes 55,089 affiliate-years from BvD’s Osiris database for which we could estimate ISAft and match to 
Compustat North America and Compustat Global with non-missing data required for estimation, representing 
1,995 unique controlled firms. FixedInvit is the percent change in total fixed assets ((TFASit – TFASit-1)/TFASit-

1). Qcst-1 is median country-industry-year Tobin’s Q from the prior year using the Fama-French 30 industry 
classifications, where Tobin’s Q is estimated using Compustat data as the market value of equity 
(PRCC_Fft*CSHOft) plus consolidated total assets (ATft) less the book value of equity (CEQft), scaled by total 
assets. CFft-1 is measured using Compustat data as prior year consolidated cash flow from operations (OANCFft-

1, where available) scaled by beginning of year total assets (ATft-2).  
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Table 5:  
Summary Statistics of Affiliate-Year Sample Used to Test the Effect of Income-shifting 
Aggressiveness on Investment 
 
Panel A: Full Sample Descriptive Statistics 

 Mean Std Dev p25 Median p75 
TangibleAssetsit             31.435 118.000 0.1830 1.5030 10.630 
TotalAssetsit 311.90 1159.00 7.3970 27.084 115.00 
FixedInvit 0.1500 0.9969 -0.1887 -0.0414 0.1284 
Qcst-1 1.3058 0.4496 1.0421 1.1918 1.4234 
CFft-1 0.1067 0.0671 0.0629 0.0966 0.1370 
ln(TangibleAssetsit-1) 17.216 2.068 15.778 17.080 18.526 
ISAft 0.1135 3.4477 -0.2533 0.0748 0.4117 
HighISAft 0.4998 0.5000 0.0000 0.0000 1.0000 
      

Panel B: Above-Median Income-shifting Aggressiveness (HighISAft=1) 

 Mean Std Dev p25 Median p75 
TangibleAssetsit 29.692 110.400 0.1850 1.5380 11.055 
TotalAssetsit 318.20 1177.00 7.3800 26.593 116.70 
FixedInvit 0.1453 0.9830 -0.1864 -0.0404 0.1278 
Qcst-1 1.3090 0.4623 1.0409 1.1847 1.4275 
CFft-1 0.1085 0.0667 0.0655 0.0969 0.1372 
ln(TangibleAssetsit-1) 17.216 2.0743 15.774 17.061 18.534 
ISAft 1.3183 3.3464 0.2020 0.4118 0.9056 
      

 
Panel C: Below-Median Income-shifting Aggressiveness (HighISAft=0) 

 Mean Std Dev p25 Median p75 
TangibleAssetsit 33.177 125.100 0.1810 1.4745 10.324 
TotalAssetsit 305.70 1141.00 7.4270 27.608 112.90 
FixedInvit 0.1547 1.0106 -0.1914 -0.0426 0.1289 
Qcst-1 1.3025 0.4364 1.0440 1.2053 1.4211 
CFft-1 0.1048 0.0674 0.0604 0.0958 0.1364 
ln(TangibleAssetsit-1) 17.215 2.0611 15.783 17.099 18.517 
ISAft -1.0902 3.1104 -0.6569 -0.2533 -0.0510 
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Table 5:  
Summary Statistics of Affiliate-Year Sample Used to Test the Effect of Income-shifting 
Aggressiveness on Investment (continued) 
 
Panel D: Full Sample Correlations of Variables Used to Test the Effect of Income-shifting 
Aggressiveness on Investment 

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

(1) FixedInvit 1.000     
(2) Qcst-1 0.018 1.000    
(3) CFft-1 0.016 0.174 1.000   
(4) ln(TangibleAssetsit-1) -0.049 -0.027 -0.006 1.000  
(5) HighISAft -0.005 0.007 0.027 0.000 1.000 
       

 
Table 5 presents descriptive information for the sample used to estimate equation (2). Panel A provides 
descriptive statistics for the full sample. The full affiliate-year sample includes 55,089 affiliate-years from BvD’s 
Osiris database for which we can estimate ISAf and match to Compustat North America and Compustat Global 
with non-missing data required for estimation. Panel B (C) provides descriptive statistics for the subsample of 
27,533 (27,556) affiliate-years with ISAft above (below) the sample median, i.e., HighISAft is equal to 1 (0). Panel 
D presents correlations for the affiliate-year sample and variables used to estimate equation (2). All variables are 
obtained from the BvD Osiris databases, and dollar values are reported in $USD millions. TangibleAssetsit is 
tangible fixed assets (TFAS). TotalAssetsit is total assets (TOAS). FixedInvit is the percent change in total fixed 
assets ((TFASit – TFASit-1)/TFASit-1). TotalInvit is the percent change in total assets ((TOASit – TOASit-1I)/TOASit-

1). Qcst-1 is median country-industry-year Tobin’s Q from the prior year using the Fama-French 30 industry 
classifications, where Tobin’s Q is estimated using Compustat data as the market value of equity 
(PRCC_Fft*CSHOft) plus consolidated total assets (ATft) less the book value of equity (CEQft), scaled by total 
assets. CFft-1 is measured using Compustat data as prior year consolidated cash flow from operations (OANCFft-

1, where available) scaled by beginning of year total assets (ATft-2). ln(TangibleAssetsit-1) is the natural log of 
TangibleAssetsit-1. ISAft is a firm-year proxy for sensitivity to tax rates calculated as negative one multiplied by 
the sum of β7 and β11 from estimating the following regression using affiliate-level data by industry s using the 
Fama-French 30 industry classifications in rolling five-year windows that includes years k such that k equals t-
4 to t:  
ln(pik + 1) = β0st + β1st*ln(TangibleAssetsik) + β2st*ln(CompExpik) + β3st*IndustryROAcsk + β4st*Ageik + 

β5st*∆GDPck + β6st*∆MarketSizecsk + β7st*Cik + β8st*Lossik + β9st*Lossik*Cik + β10ft *Firmf + β11ft 
*Firmf*Cik + β12ft *Firmf *Lossik + β13ft *Firmf *Lossik*Cik + εik 

HighISAft is an indicator variable equal to one if ISAft is above the sample median, and zero otherwise. All 
continuous variables are winsorized at 1 and 99 percent. Bolded values are statistically significant at the 10 
percent level, respectively. 
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Table 6:  
Results of Testing the Effect of Income-shifting Aggressiveness on Investment  
 
Panel A: Main Results and Robustness to Alternative Measures of Income-shifting Aggressiveness 
  
  (1) (2) (3) (4) (5) 
 Pred.      
Qcst-1 + 0.0258* 0.0259* 0.0730*** 0.0189 0.0125 
  (1.3766) (1.3832) (2.7641) (1.0581) (0.6989) 
CFft-1 + 0.2875*** 0.2864*** 0.2732*** 0.3235*** 0.2522*** 
  (3.6421) (3.6263) (3.4741) (4.0235) (2.9640) 
ln(TangibleAssetsit-1) - -0.0238*** -0.0238*** -0.0236*** -0.0246*** -0.0230*** 
  (-8.7819) (-8.7815) (-8.8845) (-8.8806) (-8.8281) 
HighISAft + 0.0461* 0.0505** 0.0904*** 0.0484** 0.0750*** 
  (1.5771) (1.7305) (2.3973) (1.6633) (2.0591) 
Qcst-1*HighISAft - -0.0441*** -0.0440*** -0.0796*** -0.0409** -0.0503*** 
  (-2.0584) (-2.0698) (-2.7457) (-1.9593) (-2.0146) 
ISAft   Firm-year  Firm-year Firm-year Firm-year Firm 
HighISAft  Pooled By Year Pooled Pooled Pooled 
Industry s  FF30 FF30 FF12 FF48 FF30 
N  55,089 55,089 59,008 53,820 55,619 
Adjusted R2  0.0096 0.0096 0.0094 0.0095 0.0104 
 
Table 6 presents coefficients and t-statistics from regressions estimating equation (2). Panel A presents main 
results and results of robustness tests across alternative measures of ISAft. The affiliate-year sample includes all 
affiliate-years from BvD’s Osiris database for which we can estimate ISAft and match to Compustat North 
America and Compustat Global with non-missing data required for estimation; this number varies by ISAft 
measure. All variables are obtained from the BvD Osiris database unless otherwise noted. The dependent variable 
is FixedInvit, the percent change in total fixed assets ((TFASit – TFASit-1)/TFASit-1). Qcst-1 is the measure of 
investment opportunities, the median country-industry-year Tobin’s Q from the prior year using the same Fama-
French industry classifications used to estimate ISAft, where Tobin’s Q is estimated using Compustat data as the 
market value of equity (PRCC_Fft*CSHOft) plus consolidated total assets (ATft) less the book value of equity 
(CEQft), scaled by total assets. CFft-1 is measured using Compustat data as prior year consolidated cash flow 
from operations (OANCFft-1, where available) scaled by beginning of year total assets (ATft-2). 
ln(TangibleAssetsit-1) is the natural log of tangible fixed assets (TFASit-1). In Columns (1) and (3)-(5), HighISAft 
is an indicator variable equal to one if ISAft is above the sample median, and zero otherwise. In Column (2), 
HighISAft is an indicator variable equal to one if ISAft is above the sample-year median, and zero otherwise. ISAft 
is a firm-year proxy for sensitivity to tax rates calculated as negative one multiplied by the sum of estimated β7 
and β11 from estimating the following regression:  
ln(pik + 1) = β0st + β1st*ln(TangibleAssetsik) + β2st*ln(CompExpik) + β3st*IndustryROAcsk + β4st*Ageik + 

β5st*∆GDPck + β6st*∆MarketSizecsk + β7st*Cik + β8st*Lossik + β9st*Lossik*Cik + β10ft *Firmf + β11ft *Firmf*Cik + 
β12ft *Firmf *Lossik + β13ft *Firmf *Lossik*Cik + εik 

In Columns (1)-(4), this regression is estimated by industry s in rolling five-year windows using affiliate-level 
data and the Fama-French 30, 12, 48, and 30 industry classifications, respectively. In Column (5), this regression 
is estimated pooled across all observations. All continuous variables are winsorized at 1 and 99 percent. We 
include country, industry, and year fixed effects and cluster standard errors by firm. t-statistics are presented in 
parentheses. ***, **, and * represent (one-tailed) statistical significance at the 1, 5, and 10 percent levels, 
respectively. 
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Table 6:  
Results of Testing the Effect of Income-shifting Aggressiveness on Investment (continued) 
 
Panel B: Robustness to Alternative Fixed Effects Structures 
  

  (1) (2) (3) 
 Pred.    
Qcst-1 + 0.0258* 0.0515*** 0.0217 
  (1.3766) (2.7889) (1.1361) 
CFft-1 + 0.2875*** 0.2086*** 0.2557*** 
  (3.6421) (2.5500) (3.1729) 
ln(TangibleAssetsit-1) - -0.0238*** -0.0236*** -0.0229*** 
  (-8.7819) (-9.0126) (-8.2688) 
HighISAft + 0.0461* 0.0401* 0.0519** 
  (1.5771) (1.3129) (1.7903) 
Qcst-1*HighISAft - -0.0441*** -0.0387** -0.0477*** 
  (-2.0584) (-1.6697) (-2.2168) 

Fixed Effects  Country, 
Industry, Year None Country-Year, 

Industry-Year 
Adjusted R2  0.0096 0.0029 0.0137 

 
Table 6 presents coefficients and t-statistics from regressions estimating equation (2). Panel B presents results 
of robustness tests across alternative measures fixed effects structures. The affiliate-year sample includes 55,089 
affiliate-years from BvD’s Osiris database for which we can estimate ISAft and match to Compustat North 
America and Compustat Global with non-missing data required for estimation. All variables are obtained from 
the BvD Osiris database unless otherwise noted. The dependent variable is FixedInvit, the percent change in total 
fixed assets ((TFASit – TFASit-1)/TFASit-1). Qcst-1 is the measure of investment opportunities, the median country-
industry-year Tobin’s Q from the prior year using the Fama-French 30 industry classifications, where Tobin’s 
Q is estimated using Compustat data as the market value of equity (PRCC_Fft*CSHOft) plus consolidated total 
assets (ATft) less the book value of equity (CEQft), scaled by total assets. CFft-1 is measured using Compustat 
data as prior year consolidated cash flow from operations (OANCFft-1, where available) scaled by beginning of 
year total assets (ATft-2). ln(TangibleAssetsit-1) is the natural log of tangible fixed assets (TFASit-1). HighISAft is 
an indicator variable equal to one if ISAft is above the sample median, and zero otherwise. ISAft is a firm-year 
proxy for sensitivity to tax rates calculated as negative one multiplied by the sum of estimated β7 and β11 from 
estimating the following regression using affiliate-level data by industry s using the Fama-French 30 industry 
classifications in rolling five-year windows that includes years k such that k equals t-4 to t:  
ln(pik + 1) = β0st + β1st*ln(TangibleAssetsik) + β2st*ln(CompExpik) + β3st*IndustryROAcsk + β4st*Ageik + 

β5st*∆GDPck + β6st*∆MarketSizecsk + β7st*Cik + β8st*Lossik + β9st*Lossik*Cik + β10ft *Firmf + β11ft *Firmf*Cik + 
β12ft *Firmf *Lossik + β13ft *Firmf *Lossik*Cik + εik 

All continuous variables are winsorized at 1 and 99 percent. We cluster standard errors by firm. t-statistics are 
presented in parentheses. ***, **, and * represent (one-tailed) statistical significance at the 1, 5, and 10 percent 
levels, respectively. 
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Table 7:  
Results of Testing the Effect of Income-shifting Aggressiveness on an Alternative Definitions of 
Investment  
  

  (1) (2) (3) 
Dependent Variable:  FixedInvit Employmentit Compensationit 

 Pred.    
Qcst-1 + 0.0258* 0.0040 0.0036 
  (1.3766) (0.7458) (0.5587) 
CFft-1 + 0.2875*** 0.1269*** 0.1481*** 
  (3.6421) (4.1084) (3.8179) 
ln(TangibleAssets)it-1 - -0.0238*** -0.0042*** -0.0053*** 
  (-8.7819) (-5.3390) (-5.3955) 
HighISAf + 0.0461* 0.0004 0.0276*** 
  (1.5771) (0.0509) (2.6894) 
Qcst-1*HighISAf - -0.0441*** -0.0001 -0.0166*** 
  (-2.0584) (-0.0184) (-2.2456) 
N  55,089 43,716 54,050 
Adjusted R2  0.0096 0.0099 0.0501 

 
Table 7 presents coefficients and t-statistics from regressions estimating equation (2) with investments in fixed 
assets and human capital as the dependent variables. The affiliate-year sample includes 55,089, 43,716, and 
54,050 affiliate-years from BvD’s Osiris database for which we can estimate ISAf and match to Compustat North 
America and Compustat Global with non-missing data required for estimation. All variables are obtained from 
the BvD Osiris database unless otherwise noted. The dependent variable measure of investment in Column (1) 
is FixedInvit, in Column (2) is Employmentit, and in Column (3) is Compensationit. FixedInvit is the percent 
change in total fixed assets ((TFASit – TFASit-1)/TFASit-1). Employmentit is the percent change in number of 
employees ((EMPLit – EMPLit-1)/EMPLit-1). Compensationit is the percent change in compensation expense 
((STAFit – STAFit-1)/STAFit-1). Qcst-1 is the measure of investment opportunities, the median country-industry-
year Tobin’s Q from the prior year using the Fama-French 30 industry classifications, where Tobin’s Q is 
estimated using Compustat data as the market value of equity (PRCC_Fft*CSHOft) plus consolidated total assets 
(ATft) less the book value of equity (CEQft), scaled by total assets. CFft-1 is measured using Compustat data as 
prior year consolidated cash flow from operations (OANCFft-1, where available) scaled by beginning of year total 
assets (ATft-2). ln(TangibleAssets)it-1 is the natural log of tangible fixed assets (TFASit-1). HighISAf is an indicator 
variable equal to one if ISAf is above the sample median, and zero otherwise. ISAf is a firm-specific measure of 
sensitivity to tax rates calculated as negative one multiplied by the sum of estimated β7 and β11 from estimating 
the following regression using affiliate-level data by industry s using the Fama-French 30 industry classifications 
in rolling five-year windows that includes years k such that k equals t-4 to t:  
ln(pik + 1) = β0st + β1st*ln(TangibleAssetsik) + β2st*ln(CompExpik) + β3st*IndustryROAcsk + β4st*Ageik + 

β5st*∆GDPck + β6st*∆MarketSizecsk + β7st*Cik + β8st*Lossik + β9st*Lossik*Cik + β10ft *Firmf + β11ft *Firmf*Cik + 
β12ft *Firmf *Lossik + β13ft *Firmf *Lossik*Cik + εik 

All continuous variables are winsorized at 1 and 99 percent. We include country, industry, and year fixed effects 
and cluster standard errors by firm. t-statistics are presented in parentheses. ***, **, and * represent (one-tailed) 
statistical significance at the 1, 5, and 10 percent levels, respectively.
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Internet Appendix 
Table IA1: 
Results of Testing the Effect of Income-shifting Aggressiveness on Cash and GAAP Effective Tax 
Rates 
 
  (1) (2) (3) (4) 

Dependent Variable:  Cash ETRit,t+2 Cash ETRit,t+2 GAAP ETRit,t+2 GAAP ETRit,t+2 
 Pred.     
HighISAft - -0.0111* -0.0115* -0.0098* -0.0104* 
  (-1.2939) (-1.3294) (-1.3843) (-1.4698) 
Sizeft - -0.0057** -0.0060** -0.0022 -0.0025 
  (-1.6988) (-1.7830) (-0.7800) (-0.8753) 
Profitabilityft + 0.0736* 0.1031** 0.2182*** 0.2303*** 
  (1.3451) (1.7444) (4.7448) (4.5953) 
Leverageft - -0.1002*** -0.0915*** -0.0490** -0.0510* 
  (-3.2765) (-2.8936) (-1.6703) (-1.6463) 
Capexft - -0.2403* -0.0588 -0.1448 -0.2169 
  (-1.3237) (-0.2479) (-0.9547) (-1.1059) 
R&Dft - -0.4738*** -0.4236*** -0.4714*** -0.4152*** 
  (-3.7894) (-3.1935) (-4.6583) (-4.0561) 
Intangiblesft - 0.0268 0.0191 0.0023 -0.0172 
  (1.0038) (0.6589) (0.1081) (-0.7235) 
STRct + 0.0226 0.0217 0.0562 0.0518 
  (0.3395) (0.3280) (0.9391) (0.8696) 
Lossft-1 - -0.0528*** -0.0500*** -0.0383*** -0.0394*** 
  (-2.4379) (-2.2906) (-2.2178) (-2.2656) 
Cashft -  -0.0397  -0.0621** 
   (-1.0334)  (-1.8932) 
NetPPEft -  -0.0574  -0.0010 
   (-0.9247)  (-0.0196) 
Salesgrowthft +  -0.0355  0.0299 
   (-1.1812)  (1.1590) 
N  2,629 2,629 2,668 2,668 
Adjusted R2  0.1141 0.1150 0.1456 0.1467 
 
Table IA1 presents coefficients and t-statistics from regressions estimating the effect of HighISAft on cash and 
GAAP ETRs. These regressions are estimated on a sample of 2,629 and 2,668 firm-years of multinational groups 
from BvD’s Osiris database for which we can estimate ISAft and match to Compustat North America and 
Compustat Global with non-missing data required for estimation. All variables are obtained from Compustat 
unless otherwise noted. The dependent variable is the firm’s three-year cash or GAAP ETR. Cash ETRft,t+2 is the 
sum of cash taxes paid (TXPD) for years t to t+2 scaled by the sum of pre-tax income (PI) for years t to t+2. 
GAAP ETRft,t+2 is the sum of total tax expense (TXT) for years t to t+2 scaled by the sum of pre-tax income (PI) 
for years t to t+2. Depending variable values outside (0,1) are reset to 0 and 1, respectively. HighISAf is an 
indicator variable equal to one if ISAf is above the sample median, and zero otherwise. ISAf is a firm-specific 
measure of sensitivity to tax rates calculated as negative one multiplied by the sum of estimated β7 and β11 from 
estimating the following regression using affiliate-level data by industry s using the Fama-French 30 industry 
classifications in rolling five-year windows that includes years k such that k equals t-4 to t:  
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ln(pik + 1) = β0st + β1st*ln(TangibleAssetsik) + β2st*ln(CompExpik) + β3st*IndustryROAcsk + β4st*Ageik + 
β5st*∆GDPck + β6st*∆MarketSizecsk + β7st*Cik + β8st*Lossik + β9st*Lossik*Cik + β10ft *Firmf + β11ft *Firmf*Cik + 
β12ft *Firmf *Lossik + β13ft *Firmf *Lossik*Cik + εik 

Sizeft is the natural log of one plus the market value of equity (ln(1+PRCC_Fft*CSHOft)); results are robust to 
alternatively measuring size as the natural log of one plus total assets (ln(1+ATft)). Profitabilityft is pre-tax 
income scaled by lagged total assets (PIft/ATft-1). Leverageft is the sum of current and long-term debt scaled by 
lagged total assets (DLTTft + DLCft)/ATft-1). Capexft is capital expenditures scaled by lagged total assets 
(CAPXft/ATft-1). R&Dft is R&D expense scaled by lagged total assets (XRDft/ATft-1). Intangiblesft is intangible 
assets scaled by lagged total assets (Intanft/ATft-1). STRct is the statutory tax rate of the parent’s country in year t. 
Lossft-1 is an indicator variable equal to one if lagged pre-tax income (PIft-1) is less than zero, and zero otherwise. 
Cashft is cash and cash equivalents scaled by lagged total assets (CHEft)/ATft-1). NetPPEft is net property, plant, 
and equipment scaled by lagged total assets (PPENTft)/ATft-1). Missing values of current debt, long-term debt, 
capital expenditures, R&D expense, cash and cash equivalents, and net property, plant, and equipment are reset 
to zero. Salesgrowthft is the growth in sales from years t-1 to t (Saleft– Saleft-1)/Saleft-1. We include country, 
industry, and year fixed effects and cluster standard errors by firm. All continuous variables are winsorized at 1 
and 99 percent. t-statistics are presented in parentheses. ***, **, and * represent (one-tailed) statistical significance 
at the 1, 5, and 10 percent levels, respectively. 
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Table IA2: 
Additional Robustness Around the Measure of Income-shifting Aggressiveness  
  

  (1) (2) 
Dependent Variable:  FixedInvit FixedInvit 

 Pred.   
Qcst-1 + 0.0283* 0.0071 
  (1.4246) (0.5752) 
CFft-1 + 0.2667*** 0.2801*** 
  (3.1831) (3.5794) 
ln(TangibleAssetsit-1) - -0.0239*** -0.0237*** 
  (-8.3150) (-8.6830) 
HighISAf + 0.0483* 0.0899*** 
  (1.5749) (1.9923) 
Qcst-1*HighISAf - -0.0462*** -0.0607** 
  (-2.0445) (-1.9363) 

Robustness  
Exclude years prior 

to 2006 
HighISAft = 1 if in 

Top Decile 
N  51,093 55,089 
Adjusted R2  0.0091 0.0096 

 
Table IA2 presents coefficients and t-statistics from regressions estimating equation (2). The affiliate-year 
sample includes 51,093 and 55,089 affiliate-years of multinational groups from BvD’s Osiris database for which 
we can estimate ISAft and match to Compustat North America and Compustat Global with non-missing data 
required for estimation. All variables are obtained from the BvD Osiris database unless otherwise noted. The 
dependent variable is FixedInvit, the percent change in total fixed assets ((TFASit – TFASit-1)/TFASit-1). Qcst-1 is 
the measure of investment opportunities, the median country-industry-year Tobin’s Q from the prior year using 
the Fama-French 30 industry classifications, where Tobin’s Q is estimated using Compustat data as the market 
value of equity (PRCC_Fft*CSHOft) plus consolidated total assets (ATft) less the book value of equity (CEQft), 
scaled by total assets. CFft-1 is measured using Compustat data as prior year consolidated cash flow from 
operations (OANCFft-1, where available) scaled by beginning of year total assets (ATft-2). ln(TangibleAssetsit-1) is 
the natural log of tangible fixed assets (TFASit-1). In Column (1), HighISAft is an indicator variable equal to one 
if ISAft is above the sample median, and zero otherwise. In Column (2), HighISAft is an indicator variable equal 
to one if ISAft is in the top decile of the sample, and zero otherwise. ISAft is a firm-year proxy for sensitivity to 
tax rates calculated as negative one multiplied by the sum of estimated β7 and β11 from estimating the following 
regression using affiliate-level data by industry s using the Fama-French 30 industry classifications in rolling 
five-year windows that includes years k such that k equals t-4 to t:  
ln(pik + 1) = β0st + β1st*ln(TangibleAssetsik) + β2st*ln(CompExpik) + β3st*IndustryROAcsk + β4st*Ageik + 

β5st*∆GDPck + β6st*∆MarketSizecsk + β7st*Cik + β8st*Lossik + β9st*Lossik*Cik + β10ft *Firmf + β11ft *Firmf*Cik + 
β12ft *Firmf *Lossik + β13ft *Firmf *Lossik*Cik + εik 

All continuous variables are winsorized at 1 and 99 percent. We include country, industry, and year fixed effects 
and cluster standard errors by firm. t-statistics are presented in parentheses. ***, **, and * represent (one-tailed) 
statistical significance at the 1, 5, and 10 percent levels, respectively. 
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Table IA3: 
Results of Simultaneously Estimating the Effect of Income-shifting Aggressiveness on 
Investments in Physical and Human Capital  
  

 (1) (2) 
 

FixedInvit -0.0312* -0.0401** 
 (-1.52) (-2.10) 
Employmentit -0.0001  
 (-0.02)  
Compensationit  -0.0166*** 
  (-2.69) 
N 43,716 54,050 
Physical Capital Adjusted R2 0.0098 0.0106 
Human Capital Adjusted R2 0.0116 0.0516 

 
Table IA3 presents coefficients and z-statistics for the interaction of Tobin’s Q and HighISAft from simultaneous 
regressions estimating equation (2) using physical and human capital as the dependent variable. The affiliate-
year sample includes 43,716 (54,050) affiliate-years from BvD’s Osiris database for which we can estimate ISAft 
and match to Compustat North America and Compustat Global with non-missing data required for 
simultaneously estimating FixedInvit and Employmentit (Compensationit). All variables are obtained from the 
BvD Osiris database unless otherwise noted. FixedInvit is the percent change in total fixed assets ((TFASit – 
TFASit-1)/TFASit-1). Employmentit is the percent change in number of employees ((EMPLit – EMPLit-1)/EMPLit-

1). Compensationit is the percent change in compensation expense ((STAFit – STAFit-1)/STAFit-1). Qcst-1 is the 
measure of investment opportunities, the median country-industry-year Tobin’s Q from the prior year using the 
Fama-French 30 industry classifications, where Tobin’s Q is estimated using Compustat data as the market value 
of equity (PRCC_Fft*CSHOft) plus consolidated total assets (ATft) less the book value of equity (CEQft), scaled 
by total assets. HighISAft is an indicator variable equal to one if ISAft is above the sample median, and zero 
otherwise. ISAft is a firm-year proxy for sensitivity to tax rates calculated as negative one multiplied by the sum 
of estimated β7 and β11 from estimating the following regression using affiliate-level data by industry s using the 
Fama-French 30 industry classifications in rolling five-year windows that includes years k such that k equals t-
4 to t:  
ln(pik + 1) = β0st + β1st*ln(TangibleAssetsik) + β2st*ln(CompExpik) + β3st*IndustryROAcsk + β4st*Ageik + 

β5st*∆GDPck + β6st*∆MarketSizecsk + β7st*Cik + β8st*Lossik + β9st*Lossik*Cik + β10ft *Firmf + β11ft *Firmf*Cik + 
β12ft *Firmf *Lossik + β13ft *Firmf *Lossik*Cik + εik 

All continuous variables are winsorized at 1 and 99 percent. All specifications include country, industry, and 
year fixed effects. t-statistics are presented in parentheses. ***, **, and * represent (one-tailed) statistical 
significance at the 1, 5, and 10 percent levels, respectively. 
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Table IA4: 
Results of Testing the Effect of Income-shifting Aggressiveness on Investment Using Alternative 
Assumptions about the Correlation of Standard Errors 
  

  (1) (2) (3) (4) 
Dependent Variable:  FixedInvit FixedInvit FixedInvit FixedInvit 

 Pred.     
Qcst-1 + 0.0258*** 0.0258 0.0258 0.0258 
  (2.1314) (1.2292) (1.1434) (1.0711) 
CFft-1 + 0.2875*** 0.2875*** 0.2875*** 0.2875*** 
  (5.5403) (4.5836) (2.8275) (3.2936) 
ln(TangibleAssetsit-1) - -0.0238*** -0.0238*** -0.0238*** -0.0238*** 
  (-5.4723) (-5.7940) (-8.0658) (-9.2197) 
HighISAf + 0.0461* 0.0461*** 0.0461** 0.0461*** 
  (1.6790) (2.2894) (1.7305) (2.1577) 
Qcst-1*HighISAf - -0.0441*** -0.0441*** -0.0441** -0.0441*** 
  (-2.1412) (-2.5431) (-1.9347) (-2.6717) 
Clustering  Country Country, Year Industry, Year Firm, Year 
Adjusted R2  0.0096 0.0096 0.0096 0.0096 

 
Table IA4 presents coefficients and t-statistics from regressions estimating equation (2). The affiliate-year 
sample includes 55,089 affiliate-years from BvD’s Osiris database for which we can estimate ISAft and match to 
Compustat North America and Compustat Global with non-missing data required for estimation. All variables 
are obtained from the BvD Osiris database unless otherwise noted. The dependent variable is FixedInvit, the 
percent change in total fixed assets ((TFASit – TFASit-1)/TFASit-1). Qcst-1 is the measure of investment 
opportunities, the median country-industry-year Tobin’s Q from the prior year using the Fama-French 30 
industry classifications, where Tobin’s Q is estimated using Compustat data as the market value of equity 
(PRCC_Fft*CSHOft) plus consolidated total assets (ATft) less the book value of equity (CEQft), scaled by total 
assets. CFft-1 is measured using Compustat data as prior year consolidated cash flow from operations (OANCFft-

1, where available) scaled by beginning of year total assets (ATft-2). ln(TangibleAssetsit-1) is the natural log of 
tangible fixed assets (TFASit-1). HighISAft is an indicator variable equal to one if ISAft is above the sample median, 
and zero otherwise. ISAft is a firm-year proxy for sensitivity to tax rates calculated as negative one multiplied by 
the sum of estimated β7 and β11 from estimating the following regression using affiliate-level data by industry s 
using the Fama-French 30 industry classifications in rolling five-year windows that includes years k such that k 
equals t-4 to t:  
ln(pik + 1) = β0st + β1st*ln(TangibleAssetsik) + β2st*ln(CompExpik) + β3st*IndustryROAcsk + β4st*Ageik + 
β5st*∆GDPck + β6st*∆MarketSizecsk + β7st*Cik + β8st*Lossik + β9st*Lossik*Cik + β10ft *Firmf + β11ft *Firmf*Cik + 
β12ft *Firmf *Lossik + β13ft *Firmf *Lossik*Cik + εik 
All continuous variables are winsorized at 1 and 99 percent. All specifications include country, industry, and 
year fixed effects. t-statistics are presented in parentheses. ***, **, and * represent (one-tailed) statistical 
significance at the 1, 5, and 10 percent levels, respectively. 
 
 


