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Abstract:  

We investigate how R&D contributes to rising foreign profitability in U.S. multinational 

corporations through wage and tax incentives. Our results suggest that wage savings increase 

foreign profit margins derived from foreign R&D, while tax incentives increase foreign profit 

margins derived from domestic R&D. By exploring their relative importance, we find that wage 

savings are more important than tax incentives in explaining foreign profit margins when the 

wage discount substantially exceeds tax incentives, and vice versa. Cross-sectional tests show 

that firms respond more to foreign R&D wage savings when they have access to local human 

talent, but less as the cost of conducting foreign R&D increases.  Firms respond less to tax 

incentives to shift income derived from domestic R&D as transfer pricing risk increases. Our 

evidence sheds light on the importance of R&D-related income shifting that potentially separates 

the location of economic activity from the location of income.   

 

Keywords: multinational tax; income shifting; R&D; base erosion 
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 1 

 

INTRODUCTION 

This paper investigates how R&D contributes to rising foreign profitability in U.S. 

multinational corporations by comparing the relative influence of R&D-related tax incentives 

and wage savings on foreign profit margins. Our research question is motivated by the increasing 

foreign share of U.S. multinational corporations’ worldwide income (Hodge 2011) and evidence 

suggesting tax incentives contribute to this trend (Grubert 2012). On one hand, policy makers, 

public media, and academic researchers believe this trend is driven, in part, by tax-motivated 

income shifting (e.g., Drucker 2010; Klassen and Laplante 2012a; Senate Hearing 112-781 2012; 

Senate Hearing 113-90 2013). On the other hand, businesses contend that the trend is driven by 

sound economic rationale, such as lower production input costs.
1
  

We focus on the role of R&D in rising foreign profitability for several reasons.  First, 

R&D creates new knowledge that spurs economic productivity and growth that are important to 

both the country’s and the firm’s long term success.
2
 Second, foreign R&D provides significant 

wage savings opportunities for multinationals but draws high-skilled jobs in science and 

technology away from the home country (IRS 2018). Finally, R&D generates intellectual 

property, a relatively mobile and difficult-to-value factor of production aggressively used by 

multinationals to engage in income shifting (Griffith, Miller and O’Connell 2014; Drucker 2010; 

Senate Hearing 112-781 2012; Senate Hearing 113-90 2013). In fact, concerns about income 

                                                            
1 For example, when asked during a 2013 Senate hearing why 65 percent of Apple’s income is foreign, Apple CEO 

Tim Cook replied that the iPhone has high gross margins, mostly derived from business abroad (Senate Hearing 

113-90 2013). Management consultants often use foreign profit margins to evaluate the effectiveness of offshoring 

business activities such as R&D (Vestring, Rouse, Reinert and Varma 2005; Bhattacharya, Sirkin and Andrew 

2005). 
2 Economists consistently document significant firm-level returns on R&D investments, mostly ranging from 20% to 

30% (Hall, Mairesse and Mohnen 2010).  Moreover, due to the knowledge spillover effect, economists show that 

private R&D investments can boost productivity across industries and spur overall economic growth (see Hall et al. 

2010). Recognizing the importance of R&D in sustaining long-term economic growth, the past administration laid 

out the Strategy for American Innovation and the current administration continues to prioritize innovations in policy 

making (The White House 2015; Mulvaney and Kratsios 2017).  
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 2 

shifting motivated an extensive study by the Organization for Economic Coordination and 

Development (OECD), which recommends that member countries pass legislation to curb the 

practice (OECD 2014). Similarly, the U.S. enacted new legislation that specifically targets 

income shifting via intangible assets.  

Although tax-motivated income shifting and wage-related income shifting are not 

mutually exclusive explanations for rising foreign pre-tax profitability, their relative importance 

is crucial to understand in light of two significant economic phenomena. First, the public widely 

accuses firms of responding to tax incentives by using accounting mechanisms to shift intangible 

property income away from the R&D activity that generates these assets. For example, Senator 

Levin criticized the tax practices of Apple, stating the company’s “profits depend on intellectual 

property that is nurtured and developed here in the United States… [but] the profits are directed 

not to the United States, but to an offshore tax haven (Senate Hearing 113-90 2013, p. 2).” In 

response, firms argue that their growing investments in foreign R&D substantiate high profits 

reported overseas (see e.g., Senate Hearing 112-781 2012; Senate Hearing 113-90 2013). 

However, they can use a physical presence in low-tax jurisdictions to minimize income shifting 

risk and justify future tax-motivated income shifting (Grubert and Slemrod 1998; Hines and Rice 

1994). We thus examine whether multinationals increase foreign pre-tax profits by shifting 

income derived from domestic R&D to low-tax foreign countries where the firm has a physical 

R&D presence (tax-motivated income shifting).  

Second, multinationals increasingly conduct real activities like R&D in foreign 

jurisdictions, resulting in more income generated and taxed outside the U.S. Over the period 

1994 to 2011, foreign R&D employees increased from 14 to 26 percent of worldwide R&D 

employees (BEA 1994, 2014). Due to the labor-intensive nature of R&D, wage-related income 
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 3 

shifting incentives can be substantial. For example, in 2013 wages constituted approximately 70 

percent of R&D spending qualifying for the R&D credit (IRS 2018; Laplante, Skaife, Swenson 

and Wangerin 2019). In the same year, U.S. wages for R&D labor were on average almost two 

times higher than the average OECD wage. Although the U.S. leads the world in technological 

advancement, the U.S. R&D labor supply in science and technology declined in recent years as 

demand rose. The widening gap between supply and demand increases the cost of domestic 

R&D labor (Craig, Thomas, Hou and Mathur 2011). As firms aim to reduce costs while 

maintaining innovation, low-wage countries attract foreign R&D investments by offering highly 

skilled workers, especially in science and technology (Battacharya et al. 2005). Thus, we 

examine whether wage savings from foreign R&D activity contribute to foreign pre-tax profit 

margins (wage-related income shifting).
 
 

We begin with a model comparing the net benefits of tax-motivated income shifting and 

wage-related income shifting. This analysis takes the R&D location decision as given, allowing 

us to focus on the income shifting effect of each strategy rather than a binary decision to conduct 

foreign versus domestic R&D.
3
 The relative profitability of the two strategies depends on their 

relative costs and benefits, and plausible scenarios exist in which the net benefits of wage-related 

income shifting are larger than those of tax-motivated income shifting, and vice versa. Which 

factor contributes more to foreign profit margins, on average, remains an open empirical 

question with direct implications for policy makers. Tax-motivated income shifting suggests 

implications for tax reform, whereas wage-related income shifting bears implications for labor 

policy.   

                                                            
3 Specifically, we estimate to what extent multinationals shift income from existing foreign and domestic R&D 

investments in response to tax incentives and wage savings. Our research question differs from prior research that 

examines the location decisions of multinationals (e.g., Hines and Rice 1994; Williams 2018). Empirically, we 

control for country-level economic factors influencing R&D location decisions and our results are robust to country 

fixed effects that capture unobservable factors attracting R&D.     
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Foreign profitability increases when multinationals shift income overseas without the 

related expenses incurred to produce that income (i.e., tax-motivated shifting of income derived 

from domestic R&D) or in a way that substantially decreases the expenditures associated with 

generating that income (i.e., wage-related shifting of income derived from foreign R&D). To 

empirically investigate the relative importance of tax incentives and wage savings in foreign 

profitability, we estimate the extent to which tax incentives (wage savings) influence the 

association between foreign profit margins and domestic (foreign) R&D activity, after 

controlling for worldwide profit margins. Our measure of domestic (foreign) R&D activity is the 

number of unique domestic (foreign) inventors listed in patent filings with the U.S. Patent and 

Trademark Office (USPTO) in a given year.
4
 We measure tax incentives using the difference 

between the U.S. and foreign inventor country statutory tax rates and wage savings using one 

minus the ratio of foreign to domestic R&D wages. We examine the relative importance of these 

strategies by comparing the size of these two effects.  

Using a sample of 3,755 U.S. multinational firm-year observations with financial data 

from 1993 to 2015 and patent data from 1993 to 2011, we find that tax-motivated income 

shifting has a larger, but not significantly different, positive effect on foreign profit margins 

relative to wage-related income shifting. Based on the average foreign sales, foreign R&D, and 

tax incentives for firms with foreign R&D, we estimate a 0.48 percentage point tax-motivated 

increase in foreign profit margins. This result translates to a $3.8 billion increase in foreign 

profits for 129 firms in 2015. Based on the mean wage savings for this sample, we estimate a 

0.34 percentage point wage-related increase in foreign profit margins and $2.8 billion increase in 

foreign profits in 2015. Inferences remain unchanged when we control for or directly adjust 

                                                            
4 We use observable patent inventors to measure R&D. Our measure is a lower bound of actual R&D activity, and 

thus our estimates of profit margins derived from R&D activities are conservative. We validate these data using 

country-level R&D data from the Bureau of Economic Analysis in Appendix A. 
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wage savings to reflect R&D expenditure tax incentives. Results are also robust to controlling for 

country fixed effects, thus mitigating concerns about potential bias created by unobservable 

country-level characteristics that attract R&D activity.  

Next, we investigate whether the relative importance of each strategy changes when the 

costs or benefits of one strategy likely outweigh the other. First, we identify observations with 

estimated wage savings greater than tax incentives, and vice versa. Consistent with our 

theoretical prediction, we find that wage savings increase R&D-related income shifting – but tax 

incentives do not – when wage savings substantially exceed tax incentives. Conversely, we find 

that tax incentives increase R&D-related income shifting – but wage savings do not – when tax 

incentives exceed wage savings. Second, we identify conditions that increase or decrease the cost 

of each strategy. Consistent with our expectation that access to local human capital talent 

decreases the cost of the wage savings strategy (Lewin, Massini and Peeters 2009), we find 

stronger evidence of wage-related income shifting when inventors are located in countries with 

strong human capital talent. We also find that tax-motivated income shifting is concentrated in 

firms facing low transfer pricing risk, and wage-related income shifting is concentrated in firms 

with less capital-intensive technologies that can be more readily developed overseas. 

Given our small sample of predominantly large U.S. multinationals, we caution that our 

results may not generalize to a broader population.  Smaller and younger firms may be less likely 

to conduct foreign R&D, thereby limiting the ability of foreign or domestic R&D to contribute to 

foreign profit margins.  However, although we argue that R&D activities provide the most 

lucrative opportunity to increase foreign profit margins, other activities like manufacturing can 

also contribute to foreign wage and tax savings (Williams 2018). Our results also reflect tax laws 

in place during our sample period. These relations may change over time as more countries 
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 6 

implement recommendations by the Base Erosion and Profit Shifting project that target income 

shifting. Further, U.S. multinationals may adjust their strategies in light of U.S. tax reform. We 

leave it to future research to examine the role of tax law changes and other real activities in rising 

foreign profit margins, potentially using our framework to examine tax-motivated income 

shifting versus wage-related income shifting. 

This study provides useful information for policy makers and researchers interested in 

understanding the rising foreign profitability phenomenon. Most income shifting studies in 

accounting and economics focus on tax incentives (e.g., Collins, Kemsley and Lang 1998; 

Klassen and Laplante 2012a; Grubert 2012). In contrast, we distinguish between two motivations 

for increasing foreign profitability attributable to R&D activities. Thus, we add to the literature 

by exploring the role of wage savings in foreign profit margins and by differentiating and 

comparing the relative importance of wage savings and tax incentives.  

Our evidence also informs efforts by tax authorities and international organizations to 

curb corporate income shifting. We provide evidence of a key mechanism – conducting R&D in 

foreign countries – that facilitates income shifting. Specifically, we use inventor location to 

differentiate between accounting profit shifting derived from domestic R&D and income shifting 

from real foreign activity. Our use of this data overcomes limitations related to R&D expense 

reported on the income statement (Koh and Reeb 2015; Laplante et al. 2019) and tracing 

intangible income to underlying R&D activity (OECD/G20 2015). Our results also inform policy 

makers and researchers about how multinationals might respond to recent tax legislation. The 

Base Erosion and Profit Shifting initiative lists intangible income as a key area to reduce tax 

avoidance (OECD 2014) and targets income shifting not substantiated by sufficient economic 

activity. Our results suggest that firms might respond to this legislation by relocating R&D 
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activity. Our findings on transfer pricing risk could also be useful to regulators targeting abuses 

of tax laws. In addition, recent changes in U.S. tax law drastically change multinationals’ tax 

planning incentives. Although the net effect of this legislation on tax-motivated and wage-related 

income shifting is not clear, our results provide a clear framework for evaluating firms’ 

responses. In our concluding remarks, we discuss in more detail potential R&D-related income 

shifting consequences of international efforts to curb harmful tax practices and of the U.S. tax 

legislation signed into law December 22, 2017.  

BACKGROUND AND HYPOTHESES 

We study tax incentives to shift income derived from domestic R&D activity to lower tax 

foreign countries (tax-motivated income shifting) and wage savings incentives to increase 

income derived from foreign R&D conducted in countries with lower wages (wage-related 

income shifting). As firms can pursue both incentives simultaneously, we examine which 

incentive contributes more to foreign pre-tax profit margins of U.S. multinationals.  

Tax incentives 

 Multinationals respond to tax incentives when setting prices for intercompany transfers 

and when reporting geographical income to tax authorities.
5
 Tax laws require firms to set 

intercompany transfer prices using comparable, arms-length transactions. When firms transfer 

manufactured goods between entities, tax authorities have readily available, comparable 

transactions to aid in challenging non-arm’s length transfer prices. However, R&D generates 

intellectual property which is relatively difficult to value in an intercompany transfer due to 

information asymmetry and a scarcity of comparable, arms-length prices. This lack of 

comparable prices creates opportunities to manipulate transfer prices in a way that shifts income 

                                                            
5 See, for example, Clausing (2003); Collins and Shackelford (1998); Collins et al. (1998); De Simone (2016); 

Dharmapala and Reidel (2013); Grubert and Mutti (1991); Harris (1993); Hines and Rice (1994); Huizinga and 

Laeven (2008); Klassen, Lang and Wolfson (1993); Klassen and Laplante (2012a).  
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 8 

to entities in low tax countries. Consistent with this notion, empirical evidence consistently finds 

that tax-motivated income shifting is highest among R&D intensive firms (e.g., Harris 1993; 

Harris, Morck, Slemrod and Yeung 1993; Chen, De Simone, Hanlon and Lester 2018; De 

Simone, Mills and Stomberg 2019).   

In the U.S., firms commonly use cost-sharing arrangements and intellectual property 

ownership transfers to shift income derived from R&D activities to low-tax countries. In a cost-

sharing arrangement, participants contractually share the costs and risks of R&D activity in 

return for sharing the rights to the developed intellectual property. In ownership transfers, 

multinationals sell or license the rights of domestically developed intellectual property to foreign 

subsidiaries. Because intellectual property is difficult to value, the intercompany price of the 

transfer is often lower than the net present value of expected future cash flows (De Simone and 

Sansing 2018), thereby generating tax benefits without relocating the R&D activity. As a result, 

policy makers increasingly scrutinize R&D-related income shifting, and recent international and 

U.S. policy changes attempt to hinder income shifting away from the economic activity. 

However, anecdotal evidence suggests that firms still engage in tax-motivated income shifting 

(Senate Hearing 112-781 2012; Senate Hearing 113-90 2013). Thus, we investigate to what 

extent tax incentives increase multinationals’ foreign profit margins related to domestic R&D 

activity. 

Wage Savings 

Existing research finds that lower production costs attract corporate investment (e.g., 

Levine 2011; Lewin et al. 2009). Because R&D relies heavily on human capital, low wage costs 

are a magnet for R&D investment. For example, in 2005 more than 75 percent of surveyed 

business executives planned to open new R&D centers in low-cost regions in the next three years 

(Jaruzelski, Dehoff and Bordia 2005). Moreover, foreign countries have outpaced the U.S. in 
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science, technology, engineering and mathematics education (Bhattacharya et al. 2005). 41 

percent of all degrees awarded by Chinese universities in 2011 are in these fields; this is more 

than three times the rate in the U.S. Analysts expected Brazil to produce more doctorates in 

engineering than the U.S. by 2016 (Craig et al. 2011). Adding to incentives to conduct R&D 

activity abroad, many foreign countries have substantially improved intellectual property 

protection in recent decades (Allred and Park 2007). Moreover, multinationals increasingly use 

cross-border research collaboration that disperses research team members across multiple 

countries to offset foreign knowledge expropriation risk (Zhao 2006) and garner more R&D tax 

benefits (Huang, Krull and Ziedonis 2019). As a result, multinationals increasingly shift R&D-

related jobs to Asia, Eastern Europe, and other low-cost locations (Levine 2011; Lewin et al. 

2009). We take this location decision as given and investigate to what extent foreign wage 

savings increase multinational foreign profit margins related to foreign R&D activity.
6
  

Hypotheses 

We develop a simple model of the benefits of tax-motivated income shifting from 

domestic R&D and wage-related income shifting from foreign R&D.
7
 Assume a firm can move 

$1 of domestic pre-wage income derived from domestic R&D activity to a foreign jurisdiction in 

two ways: (1) separate the income from the underlying R&D activity by shifting just the 

accounting profits to a low tax foreign jurisdiction (the tax strategy), or (2) conduct the R&D 

activity generating this income in a low wage foreign country (the wage strategy). Let ci 

represent the cost of engaging in either strategy, where i denotes the tax strategy (p) or the wage 

                                                            
6 In an untabulated test, we empirically examine the sensitivity of income shifting results to R&D location decisions 

by comparing a subsample of 120 firm-years with no pre-existing foreign R&D but foreign R&D for the first time 

during the sample period to 1,259 firm-years with foreign inventors in each year across the sample period. We do 

not find a significant difference in the importance of the wage (tax) strategy in increasing R&D-related income 

shifting between these two subsamples. 
7 Although we follow prior literature by using an empirical model of pre-tax foreign returns, we examine the after-

tax (net) benefits of each mechanism to understand the relative size of the incentives for firms to increase foreign 

returns via wage savings versus income shifting.  
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strategy (w).
8
 Let tj represent the average corporate tax rate in jurisdiction j, where j is d for 

domestic or f for foreign. Lj represents R&D labor expenses in jurisdiction j. 

 With no income shifting, the after-tax return of $1 of pre-wage domestic income derived 

from domestic R&D is: 

 $1(1 – Ld)(1 – td).  (1) 

Under the tax strategy, the firm shifts $1 of pre-wage income to a foreign jurisdiction and owes 

tax at the foreign tax rate, tf. Since the firm continues to conduct the R&D in the U.S., the labor 

expense remains Ld and reduces domestic taxable income. Thus, the after-tax return to shifting 

income while continuing to conduct R&D in the U.S. is: 

$1(1 – tf) – Ld(1– td) – cp.  (2) 

The difference between Eq. (1) and (2) captures the savings of the tax strategy, as demonstrated 

in Eq. (2b) below.  

[$1(1 – tf) – Ld(1– td) – cp] – [$1(1 – Ld)(1 – td)] = $1(td – tf) – cp (2b)  

We next consider the savings from the wage strategy, i.e. conducting foreign R&D and 

reporting the related pre-wage income in a foreign country. We assume Lf ≤ Ld consistent with 

foreign wage savings. Let s = 1 – Lf/Ld, representing the discount on foreign wages relative to 

                                                            
8 Following prior work, we assume ci is not tax-deductible and is equal to aM2/2e where a may be a firm-specific 

constant, M is the amount shifted, and e is true economic profits (Hines and Rice 1994; Huizinga and Laeven 2008; 

De Simone, Klassen and Seidman 2017). The firm-specific parameter a could include the availability of human 

talent (Lewin et al. 2009), transfer pricing risk (Mescall and Klassen 2018), capital intensity (Dastidar 2009), 

management compensation, professional service fees, physical distance and cultural or language differences across 

jurisdictions (Dischinger, Knoll and Riedel 2014). Our cross-sectional tests exploit differences across several of 

these firm-specific factors. The cost of either strategy increases with the amount shifted as relatively easy 

opportunities for shifting get exhausted and because the risk of detection and penalties increases as firms shift more 

income. The marginal cost of either strategy decreases with the ratio of income shifted to true economic profits, 

consistent with prior work. 
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U.S. wages.
9
 Holding labor productivity constant, for every $1 of pre-wage income a firm earns 

an after-tax income in a foreign country of:
10

 

$(1– Lf)(1-tf) - cw = $(1 – (1 – s)Ld)(1-tf) - cw. (3)  

In Eq. (3), both the labor and income recognition occur in the foreign jurisdiction. In Eq. (1) both 

the labor and income recognition occur in the U.S. The difference between Eq. (1) and (3) 

captures the savings of the wage strategy as shown in Eq. (3b) below. 

[$(1 – (1 – s)Ld)(1-tf) - cw] – [$(1 – Ld)(1-td)] = $(1 – Ld)(td – tf) + sLd(1 – tf) – cw (3b)  

We evaluate the relative magnitude of savings from each strategy by directly comparing 

Eq. (2b) and (3b), holding the cost functions constant (cp = cw). The tax strategy in Eq. (2b) 

simplifies to the tax rate differential, (td – tf). The tax rate differential increases with the U.S. tax 

rate and decreases with the foreign tax rate. The wage strategy in Eq. (3b) has two components: 

the tax rate differential and the wage discount. The effect of the tax rate differential component 

on after-tax income is smaller for the wage strategy [$(1 – Ld)(td – tf)] than the tax strategy [$1(td 

– tf)] because it applies to post-wage income, which is less than the $1 of pre-wage income. The 

wage discount component, sLd(1 – tf), increases with the foreign wage discount because lower 

foreign wages relative to U.S. wages result in more savings. It decreases with foreign taxes 

because foreign wage savings result in higher taxable foreign profits. Comparing Eq. (2b) and 

(3b) and rearranging terms, the after-tax benefits from the wage strategy exceed the after-tax 

benefits from the tax strategy if: 

s > (td – tf)/(1 – tf)  (4) 

                                                            
9 For example, if R&D wages can be incurred in the U.S. for $5 (Ld = 5) or in the foreign jurisdiction at an 80 

percent discount (Lf = (1-80%)*5 = 1), then s = (1 – 1/5) = 0.8, reflecting the 80 percent discount on foreign wages. 
10 We assume R&D wages are not the only cost incurred by foreign operations. Thus, the wage savings strategy 

increases the foreign pre-tax return on sales because the margin on shifted wages necessarily exceeds the pre-

existing pre-tax foreign return on sales (reflecting all costs).  
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Eq. (4) suggests that the wage discount must be bigger than the tax rate differential 

grossed up by one minus the foreign tax rate to achieve the same after-tax benefit. The wage 

discount exceeds the grossed-up tax rate differential in 90 percent of our sample.
11

  Moreover, 

wage savings are permanent, whereas during our sample period, tax savings reverse when 

multinationals repatriate earnings to the U.S. Thus, plausible scenarios exist where the net 

benefits of the wage strategy outweigh those of the tax strategy, and vice versa. However, these 

strategies may be complementary because both can be used to increase profits in lower-tax 

jurisdictions (Grubert and Slemrod 1998).
12

 Which strategy influences R&D-related foreign 

profit margins more depends on the relative magnitude of the wage discount versus the grossed-

up tax rate differential and the relative cost function of each strategy in practice.
13

 We examine 

this open empirical question below.  

EMPIRICAL DESIGN 

Measures of Domestic and Foreign R&D 

We investigate how the location of R&D activity – not necessarily the location of 

economic or legal ownership of resulting intellectual property – contributes to foreign profit 

margins. Consequently, we measure domestic and foreign R&D activity using the location of 

inventors listed on patents filed with the USPTO. We use these measures of domestic and foreign 

                                                            
11 See Table 2 and the related discussion for examples of countries with s greater than the grossed-up tax rate 

differential and vice versa. A wage discount on R&D activities can impact foreign return on sales because the 

average existing foreign wage across all activities can be as large as or larger than the average U.S. wage given the 

wide range of foreign wages and other costs incurred by foreign operations. 
12 To disentangle the wage savings effect from the income shifting effect, our parsimonious model diverges from 

that in Grubert and Slemrod (1998) by excluding the interaction between the shifting of real operations and 

accounting profits. We acknowledge that conducting economic activity abroad likely also enables the firm to shift 

more accounting profits abroad. 
13 Although we assume in our simple model that cp = cw, we relax this assumption in cross-sectional tests.  We focus 

on differences across three firm-specific factors that are more likely to affect the cost of one strategy than the other 

(i.e., availability of human talent, transfer pricing risk, and capital intensity). Other cost components likely have a 

similar impact on both strategies. For example, cross-border frictions like language dissimilarity and physical 

distance increase communication costs for collaborating with foreign R&D personnel and coordinating intrafirm 

income shifting decisions (McGuire, Rane and Weaver 2018).  
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R&D activity because publicly available financial datasets do not provide sufficient coverage of 

the amount U.S. multinationals spend on R&D in each country.
14

  

We follow Li et al. (2014) and uniquely identify USPTO patent inventors using a 

Bayesian supervised learning approach. We use the home mailing address of inventors for each 

patent filing and construct two measures of the location of R&D activity.
15

 DomR&Di,t is the 

number of unique domestic inventors listed on patents filed by firm i in year t. ForR&Di,t is the 

number of unique foreign inventors listed on patents filed by firm i in year t. We scale each of 

these variables by worldwide sales listed in Compustat for firm i in year t.  

We assess the accuracy of our domestic and foreign R&D measures using aggregated 

country-year R&D investments reported by the Bureau of Economic Analysis (BEA). In 

Appendix A, we report descriptive statistics by country for the number of inventors listed on 

USPTO patent filings and the amount of R&D investments reported by the BEA from 1999 

through 2011. We report all amounts in constant 2005 dollars. We observe similar patterns in the 

number of inventors and the level of R&D investment by country. Further, our inventor location 

figures correlate positively with BEA R&D investments ( = 0.84; p<0.01).   

Empirical Model 

                                                            
14 Koh and Reeb (2015) document that 57.8 percent of Compustat firm-years report consolidated R&D. However, 

our search of Compustat Segment and Bureau van Dijk ORBIS databases yielded fewer than five percent of firm-

years with non-missing geographic-level R&D. In contrast, multinationals have strong incentives to accurately 

report inventors on patent filings because failure to do so can invalidate a patent and reduce the firm’s ability to 

defend it against infringement (Gibson 2010).  As a result, patent inventor locations have been widely used by prior 

studies to estimate R&D investments (e.g., Berry 2014; Alcacer and Zhao 2012). 
15 The USPTO requires the home address (not nation of origin) of inventors, defined as an individual that 

“contributes to the conception of the invention,” at the time of filing. Because filing patents is costly, firms with 

R&D in multiple locations typically file for patent protection in key product markets or jurisdictions with strong 

intellectual property protections; the U.S. largely meets both criteria. For example, multinationals typically file with 

the USPTO for patentable inventions arising from R&D in China and India unless they relate to products or services 

unlikely to be sold outside the host-country and/or justify the cost of obtaining U.S. protection (Branstetter, Li and 

Veloso 2014). We acknowledge that we potentially underestimate foreign R&D that is low value or specifically 

designed for local markets, making our estimates conservative. As an Orbis search of over 4,000 patents of ten 

random sample firms yielded only one patent filed with the European Patent Office that did not originate from a 

patent filed with the USPTO, adding patents filed with other sources would not significantly improve our measure. 
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 We follow the approach in Collins et al. (1998) by estimating firm-level foreign return on 

sales as a function of worldwide return on sales and tax incentives. This estimate assumes (1) 

absent tax incentives, foreign return on sales approximates worldwide return on sales, and (2) the 

relation between tax incentives and deviations of foreign return on sales from worldwide return 

on sales captures tax-motivated income shifting. We follow Klassen and Laplante (2012a) and 

use a multi-period model to smooth yearly variations in tax incentive measures unrelated to tax-

motivated income shifting. Accordingly, we estimate the average return on sales and other key 

variables from year t-4 to year t. Finally, because tax-motivated income shifting must sum to 

zero (Dyreng and Markle 2016), we estimate the effect of tax and wage savings on both foreign 

and domestic return on sales.
16

 We test our hypotheses by estimating the following equations 

using seemingly unrelated regression: 

ForRoSi,(t-4, t) = 0 + 1*RoSi,(t-4, t) + 2*(DomSTRi,(t-4, t) –ForTaxi,(t-4, t))  

+ 3*DomR&Di,t-4 + 4*ForR&Di,t-4 + 5*WageSavingsi,(t-4, t)  

+ 6*DomR&Di,t-4*(DomSTRi,(t-4, t) – ForTaxi,(t-4, t)) + 7*ForR&Di,t-4*WageSavingsi,(t-4, t)  

+ 8*GDPGrowthi,(t-4, t) + 9*ForR&Di,t-4*GDPGrowthi,(t-4, t)  

+ 10*HumanCapitali,(t-4, t) + 11*ForR&Di,t-4*HumanCapitali,(t-4, t)  

+ 12*GDPi,(t-4, t) + 13*FDIi,(t-4, t) + 14*IPRi,(t-4, t) + 15*GDP/Capitai,(t-4, t) + i,t       (5) 

 

DomRoSi,(t-4, t) = γ0 + γ1*RoSi,(t-4, t) + γ2*(DomSTRi,(t-4, t) –ForTaxi,(t-4, t))  

+ γ3*DomR&Di,t-4 + γ4*ForR&Di,t-4 + γ5*WageSavingsi,(t-4, t)  

+ γ6*DomR&Di,t-4*(DomSTRi,(t-4, t) – ForTaxi,(t-4, t)) + γ7*ForR&Di,t-4*WageSavingsi,(t-4, t)  

 + γ8*GDPGrowthi,(t-4, t) + γ9*ForR&Di,t-4*GDPGrowthi,(t-4, t)  

+ γ10*HumanCapitali,(t-4, t) + γ11*ForR&Di,t-4*HumanCapitali,(t-4, t)  

+ γ12*GDPi,(t-4, t) + γ13*FDIi,(t-4, t) + γ14*IPRi,(t-4, t) + γ15*GDP/Capitai,(t-4, t) + i,t   (6) 

 

 Appendix B provides detailed variable definitions. ForRoSi,(t-4, t) is the five-year historical 

sum of foreign pre-tax book income (PIFO) scaled by the five-year historical sum of foreign 

sales. Similarly, we measure RoSi,(t-4, t) using worldwide pre-tax book income (PI) and worldwide 

                                                            
16 Dyreng and Markle (2016) assume the location of third-party sales is the true source of income. In contrast, the 

U.S. and global transfer pricing rules use the location of economic activity, such as R&D, as the source of income. 

We incorporate the spirit of their model constraining the sum of inbound and outbound shifting to zero by 

simultaneously modeling determinants of domestic and foreign profit margins.  
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sales (SALE), and DomR&Di,t-4 using domestic pre-tax book income (PIDOM) and domestic 

sales. We obtain these data from the Compsutat Annual and Segments databases. Because we 

expect foreign and domestic return on sales to correlate positively with worldwide return on 

sales, we expect that β1 and γ1 are positive.  

The tax incentive, (DomSTRi,(t-4, t) – ForTaxi,(t-4, t)), equals the difference between the 

average U.S. statutory income tax rate for years t-4 to t and the lowest foreign inventor country 

tax rate for firm i.
17

 To identify the lowest foreign inventor country tax rate, we calculate the 

average statutory tax rate for years t-4 to t for each inventor country listed on patent filings by 

firm i in year t-4 and use the lowest average. This measure captures the full range of tax-

motivated income shifting opportunities among countries where the firm has a physical R&D 

presence that can be used to substantiate tax-motivated income shifting.
18

 We obtain corporate 

statutory income tax rates from KPMG Corporate Tax Rate Surveys (2006, 2011, 2018). We 

replace ordinary income tax rates with intangible income tax rates for country-years enacting 

preferential intangible income tax regimes, i.e., innovation boxes (Evers, Miller and Spengel 

2015). The tax benefit of shifting income to lower-tax foreign jurisdictions increases with the 

difference between the U.S. and foreign tax rates. Consistent with existing research, we expect 

firms to report higher (lower) profit margins in foreign (domestic) jurisdictions as (DomSTR –

ForTax) increases (Klassen and Laplante 2012a). We therefore predict β2 > 0, and 2 < 0. In 

                                                            
17 We do not decompose the tax measure into outbound and inbound tax incentives because fewer than one percent 

of observations have inbound tax incentives, yielding insufficient variation.  
18 The location of economic activity does not necessarily represent where a firm reports taxable income. Our tax rate 

measure based on observable foreign inventor countries could underestimate income shifting to unobservable low-

tax foreign countries. Klassen and Laplante (2012a) calculate the tax incentive using a five-year average foreign 

effective tax rate, however because foreign income increases with income shifting, effective tax rate measures are 

endogenous. Further, we must rely on statutory tax rates because we cannot observe taxes paid and income on a 

country-by-country basis.  Because tax rates based on foreign inventor countries are endogenous to firms’ R&D 

location decisions, we control for country-level economic characteristics affecting R&D locations. We find 

consistent results using inventor-weighted historical five-year average foreign inventor country statutory tax rates.  

D
ow

nloaded from
 http://m

eridian.allenpress.com
/accounting-review

/article-pdf/doi/10.2308/accr-52620/2445814/10.2308_accr-52620.pdf by N
ancy M

aciag on 08 M
ay 2020



 

 16 

contrast, if implicit tax incentives dominate explicit tax incentives, we expect β2 < 0 and 2 > 0 

(e.g., Collins et al. 1998; Markle, Mills and Williams 2017). 

DomR&Di,t-4 and ForR&Di,t-4 measure domestic and foreign R&D activity as described in 

the previous section. We estimate income shifting in the four years following patent application, 

when the firm likely earns income from the patent. Thus, we measure DomR&D and ForR&D in 

year t-4 (i.e., t-4 is the patent application year). In the absence of tax and economic incentives to 

shift income outside the U.S., we do not expect DomR&D or ForR&D to increase or decrease 

domestic or foreign profit margins relative to worldwide profit margins. Therefore, we do not 

offer directional predictions on the coefficients for DomR&D and ForR&D in Eq. (5) and (6).  

WageSavingsi,(t-4, t) measures labor cost savings from conducting R&D activity in 

countries where employees earn lower wages on average. Following our theoretical wage 

discount (s), we calculate this variable as one minus the ratio of foreign wages to domestic 

wages. Foreign wages equal the five-year weighted-average R&D labor wage in foreign 

countries in which firm i has an inventor listed on a patent application in year t-4. Domestic 

wages equal the five-year average U.S. R&D labor wage. We measure R&D labor wages using 

the annual earnings of an electrical engineer employed by an industrial firm in major 

metropolitan areas in 2005 dollars from UBS Prices and Earnings surveys (UBS 2015). Because 

the UBS conducts this survey every three years, we follow Muendler and Beckera (2010) and use 

linear interpolation to fill missing values between two adjacent non-missing years.
19

 As we 

expect foreign profit margins to increase with the wage discount, we expect the coefficient on 

WageSavings to be positive when ForRoS is the dependent variable ( 7 > 0). 

                                                            
19 For example, if year t-4 and year t have non-missing values, we use (3/4*waget-4+1/4*waget) to fill year t-3. To 

fill year t-2, we use (2/4*waget-4+2/4*waget). To fill year t-1, we use (1/4*waget-4+3/4*waget).  
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Consistent with our model, we expect that U.S. multinationals shift more profits derived 

from domestic R&D activities to foreign countries as foreign tax rates decrease relative to U.S. 

tax rates. We test this prediction by interacting DomR&D with (DomSTR –ForTax). We expect a 

positive coefficient on the interaction when ForRoS is the dependent variable ( 6 > 0 in Eq. 5)
 

and a negative coefficient when DomRoS is the dependent variable (γ6 < 0 in Eq. 6). Because tax-

motivated income shifting does not impact the total amount of consolidated worldwide pre-tax 

income, we empirically test whether the sum of the tax coefficients across Eq. (5) and (6), ( 2 + 

6 + γ2 + γ6), equals zero.
20

 

Also consistent with our model, we expect that multinationals report higher foreign profit 

margins related to foreign R&D activity as foreign R&D labor wages decrease relative to U.S. 

R&D labor wages. We test this prediction by interacting ForR&D with WageSavings and expect 

a positive coefficient when ForRoS is the dependent variable ( 7 > 0). However, an increase in 

foreign profit margins as foreign wage savings increase does not necessarily reduce domestic 

profit margins because foreign R&D can boost domestic profits from R&D. As such, we make 

no prediction for WageSavings ( 7) when DomRoS is the dependent variable and do not test 

whether the sum of the two coefficients across Eq. (5) and (6) equals zero. 

Our hypotheses concern the relative effect of tax incentives and wage savings on the 

relation between R&D and foreign profit margins. To facilitate a comparison of the coefficients, 

                                                            
20 In untabulated tests, we include the interaction between tax incentives and foreign R&D in Eq. (5) and continue to 

find evidence consistent with our main results; the coefficient on the interaction between tax incentives and foreign 

R&D is -0.041 (p=0.10), suggesting that the association between foreign profit margins and foreign R&D decreases 

in foreign tax incentives. This evidence is consistent with implicit taxes on R&D investments in countries offering 

attractive explicit tax incentives. We also estimate Eq. (5) after including the interaction between foreign R&D, 

wage savings, and tax incentives. All inferences are unchanged. However, the coefficient on the three-way 

interaction is insignificant at conventional levels. When we estimate Eq. (5) for the subset of observations with both 

tax incentives and wage saving above the median, the coefficients on the interaction terms are positive and 

significant and more than double the magnitude of the coefficients in Table 4 ( 6 = 0.207, p<0.01; 7=0.209, 

p<0.01), suggesting that R&D related income shifting is highest when firms can benefit from both strategies. 
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we standardize all independent variables (i.e., mean of zero and a standard deviation of one) and 

multiply standardized independent variables to generate interaction terms (Preacher 2003). This 

process allows us to compare the relative magnitudes of interaction term coefficients 6 and 7 in 

Eq. (5). We include year fixed effects to control for unobserved economic shocks and industry 

fixed effects to control for heterogeneity across industries. To mitigate the influence of outliers, 

we winsorize continuous firm financial variables at 1 and 99 percent. Additionally, we cluster 

standard errors by firm to control for potential serial correlation induced by multi-year averages.  

Following Huang et al. (2019), we control for country-level economic determinants of 

profitability and R&D activity: economic growth (GDPGrowthi,(t-4, t)), R&D human capital 

(HumanCapitali,(t-4, t)), economy size (GDPi,(t-4, t)), foreign direct investment (FDIi,(t-4, t)), and 

intellectual property protection (IPRi,(t-4, t)). Because there is variation in the location of foreign 

R&D operations across firms, we construct each variable as the five-year historical equal-

weighted average among a firm’s foreign inventor countries.
21

 GDPGrowth is the average annual 

percentage change in gross domestic product. We include this variable to control for economic 

growth. HumanCapital measures R&D human capital as the logarithm of one plus the number of 

researchers per million of inhabitants. This measure controls for available talent within R&D 

locations.
22

 GDP is the natural log of gross domestic product in 2005 constant dollars and 

controls for country size. FDI is foreign direct investment scaled by GDP. This measure controls 

for investment risk and economic openness to outside investment (Asiedu 2002; Busse and 

Hfeker 2007). IPR is the intellectual property rights index from Allred and Park (2007) and 

controls for the effect of these rights on a firm’s willingness to conduct research in a particular 

                                                            
21 Our main results are robust to weighting control variables by the number of inventors in each country. We fill 

missing country economic values using the interpolated average of the two adjacent non-missing years.  
22 Alternatively, we replace HumanCapital with a measure of scientific research capacity based on the number of 

scientific and engineering journals by country and year and we find consistent results.  
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country. We also include GDP per capita (GDP/Capitai,(t-4, t)) to control for cost of living 

differences across jurisdictions (Maddison 1983). Although we expect all of these measures to 

attract R&D activities, it is unclear how they influence foreign profit margins. For example, 

firms are more likely to successfully innovate with better R&D inputs.  However, increased 

demand for investments in countries offering better resources can increase operational costs and 

reduce foreign profitability. We therefore do not make a prediction on these measures. 

In addition to cost savings, countries such as China and India offer greater access to local 

talent and growing markets, likely influencing expected profitability on foreign R&D 

investments. To control for the potentially confounding impact of foreign growth and human 

capital talent on the relation between R&D wage savings and foreign profitability, we include the 

interactions between ForR&D and GDPGrowth, and between ForR&D and HumanCapital. 

Access to growing markets and/or more R&D talent could facilitate higher returns on foreign 

R&D. However, increased demand for R&D inputs could increase R&D costs and reduce foreign 

profitability. We therefore do not offer a prediction on these interactions. 

Sample Construction 

Table 1 summarizes our sample construction. We start with a sample of U.S. firms in 

Compustat beginning in 1993, the first year our corporate tax rate data are available (KPMG 

2006, 2011, 2018). We use Compustat data from 1993 to 2015. Because many measures used in 

estimation are five-year historical averages (i.e., year t-4 to year t), sample firm-year 

observations range from 1997 to 2015. To identify domestic and foreign R&D, we first merge 

Compustat data with patent data from the Institute for Quantitative Social Science at Harvard 

University (Li et al. 2014) using the match file provided by NBER and the USPTO (Hall, Jaffe 

and Trajtenberg 2001; Bessen 2009). The link provides matches through 2006. To extend our 

inventor location sample after 2006, we next use the Fung Institute Patent Processor to parse full 
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text USPTO patent grants hosted on Google. We use a fuzzy matching algorithm to match parsed 

patent applications from 2005 to 2011 to our sample based on company name.
23

 These steps 

result in 20,263 firm-year observations with available patent inventor locations. We require firm-

years to have non-missing foreign segment information to calculate foreign profit margins from 

1993 to 2015. We exclude firm-years with negative five-year summed pre-tax domestic or 

foreign income, as these firms likely have non-optimal tax-motivated income shifting outcomes 

such as losses in low-tax countries and profits in high-tax countries (Stock 2013). We also 

exclude firms with foreign or domestic return on sales greater than one.
24

 These steps are 

consistent with existing studies (Collins et al. 1998; Klassen and Laplante 2012b). We eliminate 

firm-years lacking sufficient country-level data. Our final sample of 3,755 firm-year 

observations from 1997 to 2015 reflects inventor location data from patent applications filed 

from 1993 to 2011 and granted through 2014.
25

  

Figure 1 illustrates the time trends associated with foreign profitability and R&D 

investments. In Panel A, we graph average foreign profits as a percentage of worldwide profits. 

We find that the foreign share of worldwide profits increases during our sample period. In Panel 

B, we graph foreign R&D employees as a percentage of worldwide R&D employees over time 

according to benchmark survey data reported by the BEA. In Panel C, we graph foreign 

inventors as a percentage of worldwide inventors from the USPTO patent file. Both panels show 

                                                            
23 See Fiero (2014) for a description of the Fung tool, available at https://github.com/funginstitute/patentprocessor. 

The Fung tool can be used to parse patents after 2005. We obtain USPTO patent grant bulk downloads from 

https://www.google.com/googlebooks/uspto-patents-grants-text.html. Due to partial coverage of 2015 patents, we 

exclude 2015 from our sample. Due to a two- to four-year wait time between patent application and grant dates, 

patent applications filed after 2011 may not be included in the dataset because they have not been granted. To 

mitigate this “patent truncation bias,” we limit our dataset to patent applications filed by 2011.  
24 Dyreng and Markle (2016) eliminate observations where the sum of foreign and domestic sales (pre-tax income) 

is not within one percent of total sales (pre-tax income). Our main results are robust to this sample restriction despite 

40 percent sample loss.  
25 Results are robust to restricting the sample to firms with foreign R&D. 
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increasing foreign R&D during our sample period.  Panels D and E show tax rate differentials 

and wage savings increasing over our sample period.  

Table 2 describes the composition of the 3,755 firm-year observations in our sample. 

Panel A reports the industry composition of sample firm-years. The most represented industries 

are computer and electronics manufacturing and machinery manufacturing, followed by 

chemical manufacturing. Panel B provides descriptive information for the same sample by 

inventor country in ascending order by R&D wages. The U.S. has one of the highest R&D 

wages, ranked fifth after Switzerland, Denmark, Luxembourg, and Japan. We also report the 

wage discount, s; the tax rate differential grossed-up by one less the foreign tax rate, (td-tf)/(1-tf), 

as given in Eq. (4); one minus the B-index, a measure of R&D expenditure tax incentives (Warda 

2001); and a measure of intellectual property right protections IPR.
26

  

The mean wage discount ranges from -10 percent to 93 percent, and the mean grossed-up 

tax rate differential ranges from -12 percent to 39 percent. We bold countries where tax 

incentives dominate wage savings according to our model (s  (td-tf)/(1-tf)). The wage discount 

is greater than the grossed-up tax rate differential in all but five foreign countries. Wage savings 

dominate tax incentives by the largest margin (i.e., low R&D Wage, high corporate tax rate 

(CTR)) in India, the Philippines, Indonesia, Ukraine, and China.  For example, India has a 

grossed-up tax rate differential of seven percent and a wage discount of 91 percent. In addition to 

being known for low wages, India has a complicated, multi-tiered tax system and relatively high 

audit and transfer pricing risk (EY 2013).  Sample firms with inventors in India include IBM, 

Microsoft, and Adobe. GE has four major R&D centers worldwide (in New York, Shanghai, 

Munich and Bangalore), but its workforce in Bangalore, India is larger than the other three 

                                                            
26 The B-index from Warda (2001) is inversely related to R&D expenditure tax incentives. We calculate 1-B-index 

to construct a measure that increases with R&D expenditure tax incentives. 
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locations combined (Hira 2009). Tax incentives only dominate wage savings (i.e., high R&D 

Wage, low CTR) in Switzerland, Denmark, Luxembourg, Ireland, and Norway. Dyreng and 

Lindsey (2009) consider three of these countries tax havens.  Switzerland’s grossed-up tax rate 

differential is 20 percent but its wage discount is -10 percent. Further, Switzerland is known for a 

high cost of living, low federal corporate taxes, and tax competition among sub-national 

jurisdictions to attract investment.  Sample firms with inventors in Switzerland include Bristol-

Myers Squibb and Genentech.
27

   

Table 3 provides summary statistics for our sample. Sample firms on average report a 

10.3 percent worldwide pre-tax return on sales and a 9.9 percent foreign pre-tax return on sales. 

The average of firms’ lowest foreign inventor country statutory tax rates is 9.8 percentage points 

less than the U.S. rate. The mean WageSavings is 0.167, suggesting that, on average, the cost of 

foreign R&D is 16.7 percent less than U.S. R&D. In untabulated analysis, we calculate Pearson 

correlations between variables of interest. As predicted, ForRoS and DomRoS positively 

correlate with RoS (0.68 and 0.72, respectively). Consistent with foreign profit margins reflecting 

tax and wage savings, we find a positive correlation between ForRoS and (DomSTR – ForTax) 

and WageSavings. Some country-level control variables have high correlations (e.g., the 

correlation between GDP and IPR is 0.99), but we find consistent results when we exclude GDP 

and GDP/Capita from the regressions. Failing to include these variables could lead to correlated 

omitted variables bias.  

RESULTS 

Multivariate Tests 

 To benchmark against existing literature, we first estimate Eq. (5) without the R&D and 

wage savings variables. Column (1) of Table 4 reports these results. Consistent with Collins et al. 
                                                            
27 Bulgaria has both low CTR (14 percent) and low R&D Wage (91 percent wage discount), whereas Japan has both 

high CTR (45 percent) and high R&D Wage (5 percent wage discount).  
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(1998) and Klassen and Laplante (2012a, 2012b), we find a positive and significant coefficient 

on tax incentives, (DomSTR–ForTax) ( 2=0.094; p<0.01). This result suggests that firms shift 

income to foreign inventor countries with tax rates lower than the U.S. rate. In untabulated 

results, we use foreign effective tax rates to calculate the tax rate differential and find a positive 

coefficient on this variable ( 2=0.083; p<0.01), consistent with Klassen and Laplante (2012a, 

2012b). These results suggest tax incentives play a role in higher foreign profit margins relative 

to worldwide margins. However, it remains unclear how much income from domestic R&D U.S. 

multinationals shift abroad and whether wage savings contribute to higher foreign profit margins 

from foreign R&D.  

The remainder of Table 4 provides evidence to answer these questions. Column (2) 

presents results of estimating Eq. (5) using unstandardized variables. We expect that U.S. 

multinationals shift more income derived from domestic R&D activities to foreign jurisdictions 

as tax incentives increase. Indeed, we observe a positive and significant coefficient on 

DomR&D*(DomSTR–ForTax) ( 6=1.015, p=0.01). We also expect firms to report higher foreign 

profit margins as wage savings on foreign R&D increase. Indeed, we find a positive and 

significant coefficient on ForR&D*WageSavings ( 7=1.604, p=0.06).  

To estimate economic magnitudes, we use average values of the variables of interest (i.e., 

DomR&D, (DomSTR – ForTax), ForR&D, and WageSavings) for the sample of firm-years with 

foreign R&D activities (untabulated). The coefficient on DomR&D*(DomSTR–ForTax) suggests 

that the average firm increases reported foreign return on sales derived from domestic R&D 

activity by 0.48 percentage points (1.015*0.030*0.156) relative to firms without outbound tax 

incentives.  Using the sample average foreign sales of $6.3 billion, this estimate suggests an 

additional $29.9 million of income shifted to foreign countries per firm-year. Based on a sample 
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of 129 firms in 2015, this result translates into a total annual increase in foreign income from tax-

related income shifting of $3.8 billion. In contrast, the coefficient on ForR&D*WageSavings 

suggests that an average firm increases reported foreign profits from foreign R&D by 0.34 

percentage points (1.604*0.008*0.267), relative to firms without foreign wage savings 

incentives. Based on the sample average foreign sales of $6.3 billion and a sample of 129 firms 

in year 2015, this result suggests that wage savings increase foreign income by a total of $2.8 

billion in 2015 (0.34%*6.3 billion*129 firms). This amount is approximately 72 percent of the 

increase in foreign income associated with tax-motivated income shifting. 

 Columns (3) and (4) present results of estimating Eq. (5) and (6), respectively, using 

standardized variables to directly compare tax and wage effects. In Column (3), the coefficient 

on the interaction DomR&D*(DomSTR–ForTax) ( 6 = 0.090, p=0.01) is 34 percent greater than 

the coefficient on the interaction ForR&D*WageSavings ( 7 = 0.067, p=0.06). However, the two 

coefficients are not statistically different.  These results suggest that firms shift income derived 

from domestic R&D activity to low-tax foreign R&D countries, consistent with policymakers’ 

concerns (OECD/G20 2015). However, they also shift income in response to wage savings. 

Neither incentive dominates, on average, in explaining foreign returns.  

Consistent with the total increase in foreign profits and decrease in domestic profits 

associated with tax incentives summing to zero, we find that the sum of all tax incentive 

variables ( 2 + 6 + γ2 + γ6) is not significantly different from zero (0.031, p=0.39). Other 

estimated coefficients are generally as predicted. We find a positive and significant relation 

between worldwide pre-tax return on sales and foreign and domestic pre-tax return on sales. We 

find a positive but insignificant coefficient on foreign wage savings. For control variables, we 

only find a significant relation between foreign return on sales and HumanCapital. We do not 
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observe a statistically significant relation between foreign return on sales and the interactions 

between foreign R&D and GDPGrowth or HumanCapital.
28

  

In Table 5, we consider variation in inventor countries’ R&D expenditure-related tax 

incentives.
29

 These incentives, such as R&D expense deductions and credits, reduce the after-tax 

cost of R&D and are commonly used by governments to incentivize investment in innovation. In 

Column (1), we re-estimate Eq. (5) after including a measure of R&D expenditure tax incentives 

(R&DExpTaxIncentivei,t-4) and its interaction with foreign R&D. We use foreign inventor 

country weighted-average values of (1 - B-index) in year t-4. The B-index represents the pre-tax 

return required to break even on R&D expenditures after taking into account R&D tax incentives 

(Warda 2001). We subtract the B-index from one to obtain a measure increasing in R&D 

expenditure tax incentives. We find that the main effect for R&D-expenditure tax incentives is 

positive but insignificant (0.046, p=0.89) and the interaction with ForR&D is negative and 

significant (-0.445, p=0.02). This negative coefficient is consistent with higher demand for 

foreign R&D inputs driven by R&D expenditure tax incentives increasing implicit taxes and 

lowering pre-tax returns. This result contrasts with the results for DomR&D*(DomSTR – 

ForTax). With expenditure-based incentives, firms increase R&D investments (purchase more 

inputs) in the tax-favored country. In contrast, firms do not necessarily proportionately increase 

economic activity in the tax-favored country when they shift income. Consistent with our main 

results, we find positive and significant coefficients on the interaction between domestic R&D 

and tax incentives, and on the interaction between foreign R&D and wage savings. Although the 

                                                            
28 Wage savings and tax rates could correlate with unobservable country-level characteristics, biasing the coefficient 

comparison. To address this concern, we confirm results are robust to including inventor country fixed effects: we 

estimate positive and significant coefficients on the interactions between DomR&D and (DomSTR–ForTax) and 

between ForR&D and WageSavings.  
29 We incorporate R&D income-related tax incentives in all tests by adjusting our statutory tax rates to account for 

innovation box incentives. For parsimony, in subsequent tests we do not report the coefficients on all controls. 
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coefficient on ForR&D*WageSavings becomes larger than the coefficient on 

DomR&D*(DomSTR – ForTax) when we control for R&D-expenditure tax incentives, F-tests 

reveal that the coefficients are not significantly different from each other.  

In Column (2) we directly adjust wage savings to reflect R&D-expenditure tax 

incentives. We multiply the R&D wage in each country by the country’s B-index such that the 

R&D wage reflects the cost of labor after taking into account R&D expenditure tax incentives. 

We then use these adjusted R&D wages to construct the five-year weighted-average measure of 

foreign wage savings. Consistent with our main results, we find positive and significant 

coefficients on the interactions between domestic R&D and tax incentives and between foreign 

R&D and wage savings, and an insignificant difference between the coefficients. The 

magnitudes of these coefficients are more comparable relative to those reported in Table 4: the 

coefficient on DomR&D*(DomSTR – ForTax) ( 6 = 0.069, p=0.08) is 28 percent greater in 

magnitude than the coefficient on ForR&D*WageSavings ( 7 = 0.054, p=0.02). 

Cross-Sectional Tests 

To further evaluate the relative importance of tax incentives and wage savings, we 

conduct additional tests that exploit cross-sectional differences in our sample. We identify 

situations where we expect wage-related income shifting from foreign R&D to contribute more 

to foreign profit margins than tax-motivated shifting of income derived from domestic R&D, and 

vice-versa. We thus relax the assumption in our model that the cost functions across the wage-

related income shifting and tax-motivated income shifting strategies are constant (cp = cw). We 

exploit differences across three firm-specific factors that are more likely to affect the cost of one 

strategy than the other. For each test, we separately estimate Eq. (5) for partitioned samples and 

use seemingly unrelated regressions to compare coefficients. 
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In Table 6, we focus on situations in which estimated wage savings exceed estimated tax 

incentives and vice versa. For each firm-year, we measure the percentage of foreign inventor 

countries with a wage discount greater than the grossed-up tax rate differential, (s > (td-tf)/(1-tf)), 

from Eq. (4). We sort observations into terciles by year based on this percentage.
30

 Column (1) 

reports results of estimating Eq. (5) for observations in the bottom two terciles, while Column (2) 

reports results for observations in the top tercile. In Column (1), where wage savings are low 

relative to tax incentives, we expect the coefficient on DomR&D*(DomSTR–ForTax), 6, to 

exceed the coefficient on ForR&D*WageSavings, 7.  We find that 6 is positive and significant 

and 7 is not significant. Although 6 is larger than 7 ( 6 – 7 = 0.109), an F-test reveals that the 

two coefficients are not statistically different (p=0.11). In contrast, in Column (2), we find that 7 

is positive and significant, but 6 becomes insignificant. Further, 7 is statistically greater than 6 

( 7 – 6 = 0.073; p=0.07). This result provides evidence that tax incentives play an insignificant 

role in R&D-related profit margins for firms with higher wage discounts. Finally, comparing 

coefficients across Columns (1) and (2), the decrease in the magnitude of the tax effect is 

significantly different from the increase in the magnitude of the wage effect (p<0.01). Thus, 

scenarios exist where wage savings are more important in explaining R&D-related foreign profit 

margins than tax incentives.  

In Table 7, we focus on factors affecting the cost of the wage strategy but not the cost of 

the tax strategy, and vice versa. First, Lewin et al. (2009) assert that the availability of R&D 

human talent affects foreign R&D costs. Thus, the availability of R&D human talent should 

                                                            
30 Throughout these tests, we compare multinationals in the top tercile to those in the bottom two terciles consistent 

with Kubick, Lynch, Mayberry and Omer (2015), Dyreng, Hanlon and Maydew (2019), Dyreng and Markle (2016), 

Khan, Li, Williams and Wittenberg-Moerman (2019) and Bochkay, Chychyla and Nanda (2018). If we instead 

compare the top and bottom terciles, we generally continue to find coefficients similar to those reported in Tables 6 

and 7. However, different from Table 6, the decrease in the magnitude of the tax effect is not significantly different 

from the increase in the magnitude of the wage effect, likely due to the loss of observations and therefore power. 
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complement wage savings in driving foreign R&D profitability. Conversely, the wage strategy 

should be more costly – and therefore less important – in jurisdictions lacking talent. To test this 

assertion, we bifurcate our sample based on HumanCapital. Columns (1) and (2) report results 

for firm-years with HumanCapital in the bottom two and top terciles, respectively. Consistent 

with expectations, we find an insignificant coefficient on ForR&D*WageSavings in Column (1) 

(β6=0.002, p=0.95), but a significantly positive coefficient in Column (2) (β7=0.071, p<0.01). 

These coefficients are statistically different from each other (p<0.01). In contrast, we do not 

observe the same effect for the tax strategy. The effects of tax-motivated income shifting appear 

larger in low human capital countries than in high human capital countries. However, this 

difference is not significantly different from zero. Further, as we move from the low to high 

human capital subsamples, the difference in coefficients on ForR&D*WageSavings is greater 

than that for DomR&D*(DomSTR – ForTax) (p=0.06). These results are consistent with access 

to R&D talent complementing the wage strategy.   

Second, in Columns (3) and (4), we bifurcate our sample based on jurisdictional transfer 

pricing risk. Firms face a higher cost of tax-motivated income shifting to countries with a higher 

likelihood of challenging a firm’s transfer pricing (Mescall and Klassen 2018). Using Mescall 

and Klassen’s (2018) measure of the country-year likelihood that tax authorities will challenge 

transfer pricing, we calculate the five-year weighted-average of foreign inventor country transfer 

pricing risk. Columns (3) and (4) report results for firm-years with transfer pricing risk in the 

bottom two terciles and top tercile, respectively. Consistent with expectations, we find a positive 

and significant coefficient on DomR&D*(DomSTR – ForTax) ( 6) in Column (3), but an 

insignificant coefficient in Column (4). The difference in coefficients is statistically significant 

(p=0.06). Further, the difference in magnitudes of 6 between Columns (3) and (4) is more 
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pronounced than the difference in magnitudes of 7 (p=0.06). Thus, transfer pricing risk 

decreases tax-related income shifting, but has little impact on wage-related income shifting. 

Third, we expect foreign profits to be less influenced by R&D wage savings for firms 

with capital-intensive technologies because capital-intensive R&D is more costly to delegate 

overseas (Dastidar 2009). To test this prediction, we measure the percentage of firm patents 

related to electrical and mechanical inventions as these technologies rely more heavily on capital 

investment than other technologies (e.g., Hall and Ziedonis 2001). Columns (5) and (6) report 

results for firm-years with a percentage of capital-intensive patents in the bottom two terciles and 

top tercile, respectively. Consistent with predictions, we find that wage-related income shifting is 

concentrated in the low capital intensity subsample. 7 is positive and significant in Column (5) 

but not in Column (6), and this difference is statistically significant (p=0.06). In contrast, the 

difference in 6 across subsamples is not significantly different from zero. These results suggest 

that the cost of conducting foreign R&D decreases the effect of wage savings, but not tax 

incentives, in increasing foreign profit margins. 

Overall, Table 7 provides evidence that the estimated cost functions of each strategy 

predictably influence the relative importance of these strategies to foreign profit margins. Which 

incentive plays a larger role depends on the magnitude of the costs and benefits of each strategy. 

Time Series Tests 

Tax-motivated income shifting accelerated after 2000 due to increasing tax rate 

differentials across countries and changes in regulatory enforcement (Klassen and Laplante 

2012a). Figure 1 Panel E also shows rising wage savings over our sample period. Table 8 

presents results of examining the effects of these trends. Column (1) presents results for firm-

years from 1997 to 2006, and Column (2) presents results for firm-years from 2007 to 2015. We 
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observe an insignificant coefficient on DomR&D*(DomSTR-ForTax) in the early years, but the 

coefficient is significantly positive in later years. These results support that tax-motivated 

income shifting becomes more prevalent in recent years, as foreign tax rates decreased relative to 

the U.S. tax rate (Klassen and Laplante 2012a). We observe a positive and statistically 

significant coefficient on ForR&D*WageSavings in both sample periods. The difference in 

coefficients between the two time periods is not statistically different from zero. Together, these 

results suggest that both tax incentives and wage savings are currently important determinants of 

foreign profitability. However, tax-motivated income shifting is more prevalent in recent years.  

CONCLUSIONS 

We investigate the extent to which R&D explains the rising foreign profitability of U.S. 

multinationals through tax-motivated and wage-related income shifting. Using a publicly 

available dataset of patent inventor locations, we disaggregate R&D into domestic and foreign 

activity. We then test the effect of tax incentives on the association between foreign profit 

margins and domestic R&D, after controlling for world-wide return on sales. We also test the 

effect of wage savings on the association between foreign profit margins and foreign R&D 

activity. Both tax incentives and wage savings contribute to R&D-related income shifting. Cross-

sectional tests provide additional evidence that the relative costs and benefits of each strategy 

determine the dominant effect. Wage savings are more important to firms with better access to 

foreign R&D talent or with less capital-intensive technologies. Tax incentives are more 

important when transfer pricing risk is low. Time series tests indicate that the tax-motivated 

income shifting increases over our sample period. In contrast, wage-related income shifting 

maintains consistent importance over time.  

Our research question is timely in light of increasing global concern over multinational 

income shifting activities and recent U.S. tax law changes. Our analysis of the extent to which 
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R&D activities increase foreign profit margins through tax and wage strategies provides insights 

into multinationals’ potential responses to these efforts. International organizations attempt to 

curb multinational tax planning by frequently targeting tax-motivated shifting of income derived 

from R&D and intellectual property. For example, the OECD’s Base Erosion and Profit Shifting 

initiative recommends nexus requirements – i.e., requirements that income be recognized in 

jurisdictions with substantial economic activity – for innovation box legislation implemented by 

several European countries to attract intangible-related income (Merrill 2016). Generally, our 

results support nexus requirements because we find that the location of R&D activity is not 

necessarily indicative of where multinationals report profits. Without nexus requirements, income 

shifting away from economic activity would likely increase. However, our tax-motivated income 

shifting results suggest firms with a foreign R&D presence may benefit more from such nexus 

requirements. These firms are able to shift income derived from domestic R&D to foreign 

inventor locations offering lower tax rates.  

The U.S. tax bill passed in December 2017 implemented several provisions to attract 

R&D-related investment and income. The reduction in the U.S. corporate income tax rate from 

35 percent to 21 percent lessens tax incentives for multinationals to shift income derived from 

U.S. R&D to foreign inventor countries. However, the move towards a territorial tax system 

increases tax incentives for outbound income shifting (Markle 2016), potentially offsetting the 

impact of a lower domestic rate.  

To address this concern Congress enacted several provisions to curb abuses of the new 

territorial-based tax system and encourage U.S R&D and intangible income. The Global 

Intangible Low-Taxed Income provision levies a tax on foreign intangible income, defined as 

profits in excess of a ten percent return on foreign tangible assets. The Base Erosion Anti-abuse 
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Tax imposes a tax on certain payments to foreign entities (e.g., royalty payments) for the use of 

foreign-owned intellectual property. These two penalty taxes discourage the transfer of 

ownership and production of intellectual property to foreign operations as well as outbound 

income shifting. Conversely, the Foreign Derived Intangible Income deduction encourages 

developing and retaining intellectual property in the U.S. by allowing a deduction for export 

sales deemed to be derived from domestically-developed intangibles.  The intended effect of 

these provisions would seemingly be to decrease the magnitude of the effects we find in this 

study. However, similar to the Global Intangible Low-Taxed Income tax, the Foreign Derived 

Intangible Income deduction defines domestic intangible income as profits in excess of a ten 

percent return on domestic tangible assets. By estimating intangible income as an excess return 

on tangible assets, these provisions discourage investment in domestic tangible assets and 

encourage investment in foreign tangible assets, including those used to produce R&D. These 

incentives could have the effect of encouraging outbound income shifting to countries with 

tangible investments in R&D. Due to the numerous complex and countervailing incentives 

included in the tax bill, the net effect of these changes on the phenomenon we study is unclear. 

We look forward to future research investigating the effects of these regulatory changes, 

potentially using our theoretical and empirical framework to examine the tax-motivated versus 

wage-related income shifting mechanisms. 
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Appendix A. Validation of R&D Patent Inventor Measures using BEA R&D Investment Data 

 Sample period from 1999 to 2011 

 Number of patent inventors from the 

USPTO  

R&D investments from BEA in 2005 

constant dollars (millions) 

 Mean Min Max Mean Min Max 

Argentina 11 3 20 53 21 120 

Australia 333 250 415 598 315 1009 

Austria 187 56 286 212 36 449 

Belgium 317 152 551 1005 385 2167 

Brazil 53 31 100 569 219 1236 

Canada 1701 1005 2568 2526 1937 2942 

Chile 3 1 8 15 5 45 

China 595 55 1074 924 368 1539 

Colombia 2 1 7 18 5 28 

Costa Rica 3 1 5 7 6 8 

Czech Republic 24 9 44 41 3 79 

Denmark 184 75 380 141 64 269 

Dominican Republic 2 1 3 1 1 2 

Egypt 10 2 33 4 2 5 

Finland 945 387 1710 132 68 199 

France 2076 723 3530 1791 1466 2248 

Germany  6587 1996 11928 5047 3511 7496 

Greece 13 5 26 22 7 40 

Honduras 1 1 1 1 0 3 

Hong Kong  42 23 73 160 64 319 

Hungary 33 18 52 36 15 68 

India 729 180 1193 648 23 1832 

Indonesia 3 1 7 9 1 25 

Ireland 172 121 223 891 289 1421 

Israel 811 694 953 1077 448 1831 

Italy 695 227 1238 645 531 829 

Japan 27233 13922 47737 1755 1661 1915 

Korea  381 136 778 482 116 903 

Luxembourg 7 5 10 214 97 286 

Malaysia 112 59 152 279 166 367 

Mexico 45 11 92 293 256 342 

Netherlands 465 185 788 705 392 1377 

New Zealand 41 17 94 21 7 37 

Nigeria 2 1 2 3 2 4 

Norway 118 49 191 55 21 129 

Philippines 21 5 29 45 21 55 

Poland 21 8 38 72 14 174 

Portugal 6 1 12 32 9 75 

Russian Federation 87 55 113 50 1 144 
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Saudi Arabia  4 2 6 1 0 1 

Singapore 464 80 918 634 432 832 

South Africa 8 4 21 42 16 79 

Spain 174 97 343 347 199 556 

Sweden 868 455 1507 1241 469 1652 

Switzerland 570 304 903 883 266 2036 

Taiwan  1659 966 2494 152 68 377 

Thailand 19 2 98 47 8 98 

Turkey 6 2 11 29 7 56 

United Arab Emirates 2 1 4 4 0 11 

United States 65494 37869 95781 170952 145547 194455 

United Kingdom 2230 1136 3629 5090 4014 5830 

Venezuela 3 1 6 24 7 46 

       

Correlation  Number of inventors    

R&D investments  0.84     

  (0.00)     

We obtain BEA R&D country-level investment data for 1999-2011 from the NSF Science and Engineering 

Indicators 2012, 2014, and 2016. All figures are in 2005 constant dollars. The BEA does not report R&D investment 

observations less than $500,000. We obtain the number of inventors listed on patent filings from the intersection of 

Compustat firms and the USPTO patent datasets from the Institute for Quantitative Social Science at Harvard 

University and Google USPTO patent dataset. We necessarily exclude countries with data suppressed by the BEA to 

avoid disclosure of confidential information. 
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Appendix B. Variable Definition 

Variable Description Source 

ForRoSi,(t-4, t) The average foreign profit margin for firm i from year t-4 to year t, 

measured as the sum of foreign pre-tax income from year t-4 to t divided 

by foreign sales aggregated across Compustat geographic segments over 

the same five-year period ( / ) 

Compustat, 

Compustat Segment 

DomRoSi,(t-4, t) The average domestic profit margin for firm i from year t-4 to year t, 

measured as the sum of domestic pre-tax income from year t-4 to t 

divided by domestic sales from the Compustat geographic segments over 

the same five-year period ( / ) 

Compustat, 

Compustat Segment 

RoSi,(t-4, t) The average worldwide profit margin for firm i from year t-4 to year t, 

measured as the sum of worldwide pre-tax income from year t-4 to t 

divided by the sum of worldwide sales over the same five-year period 

( / ) 

Compustat, 

Compustat Segment 

(DomSTR i,(t-4, t)  

- ForTax i,(t-4, t)) 

The tax rate differential equal to (five-year average U.S. income tax rates 

from year t-4 to year t – the minimum country average statutory tax rate 

from year t-4 to year t of inventor countries listed on patent filings in 

year t-4).  

KPMG Corporate 

Tax Rate Survey 

(2006, 2011, 2018); 

Evers et al. (2015) 

DomR&Di,t-4 

Domestic R&D intensity, equal to (the number of domestic inventors of 

firm i in year t-4)/ worldwide sales in year t-4. 

Harvard inventor 

database, NBER 

patent database 

ForR&Di,t-4 

Foreign R&D intensity, equal to (the number of foreign inventors of firm 

i in year t-4)/ worldwide sales in year t-4. 

Harvard inventor 

database, Google 

patent database, 

NBER patent 

database 

WageSavingsi,(t-4, t) The weighted-average foreign R&D wage savings for firm i from non-

missing years t-4 to year t. The variable is equal to (1– the five-year 

weighted-average foreign R&D wage/the five-year average U.S. R&D 

wage). The R&D wage equals the annual earnings of an electrical 

engineer employed by an industrial firm in major metropolitan areas of 

each country stated in 2005 constant dollars. R&D wages in each country 

are weighted by the country’s share of foreign inventors.   

UBS Prices and 

Earnings  

Open data 

GDPGrowthi,(t-4, t) The average economic growth (GDP growth rate) of foreign inventor 

countries for firm i from year t-4 to year t.  

World Bank 

HumanCapitali,(t-4, t) The average R&D human capital of foreign inventor countries for firm i 

from year t-4 to year t. R&D human capital is measured as the natural 

logarithm of (1+the number of researchers per million people in country j 

in year t). We set missing values to zero.  

World Bank 

FDIi,(t-4, t) The average foreign direct investment (FDI) ratio of foreign inventor 

countries for firm i from year t-4 to year t. The FDI ratio is foreign direct 

investments in country j scaled by the country’s GDP size.  

World Bank 

IPRi,(t-4, t) The average intellectual property rights index of foreign inventor 

countries for firm i from year t-4 to year t.  

Allred and Park 

(2007) 

GDPi,(t-4, t) The average GDP of foreign inventor countries for firm i from year t-4 to 

year t. GDP is the natural logarithm of GDP in 2005 constant dollars.  

World Bank 

R&DExpTaxIncentivei,t-4 Average R&D expenditure tax incentives of foreign inventor countries 

for firm i in year t-4. The variable is equal to one minus the B-index 

from Warda (2001). The B-index is the pre-tax return required to break 

even on R&D expense after taking into account all tax incentives.  

Warda (2001) 
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Figure 1. Time Trends of Foreign Profitability and Investments in R&D  
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Figure 1. Time Trends of Foreign Profitability and Investments in R&D, Cont’d 

  
Panel A shows the foreign share of worldwide income based on a sample of 3,775 firm-year observations used in multivariate regressions. We require 

the ratio to be between zero and one. Panel B shows the percentage of worldwide R&D employees that are foreign based on available BEA survey 

benchmark years of 1994, 1999, 2004, 2009 and 2014. We estimate the variable for 1996, 2001, 2006, and 2010 using the linear interpolated average of 

the two adjacent benchmark years. Panel C shows the average percentage of worldwide inventors that are foreign by year. Panel D shows the 

difference between the five-year average U.S. statutory income tax rates and the five-year average foreign inventor minimum income tax rate by year. 

Panel E shows the difference between five-year average U.S. wages and the weighted five-year average foreign inventor country wages by year.  
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Table 1  

Sample Construction 

Income shifting sample Obs 

Compustat firm-year observations between year 1997 and 2015 with available patent 

inventor information in the USPTO patent dataset in year t-4 

20,263 

    Less: firm-years with missing multiyear financial information (6,371) 

    Less: firm-years with negative five-year summed pre-tax domestic or foreign income 

and firm-years with five-year average foreign ROS, domestic ROS, or worldwide ROS 

above one 

(2,304) 

    Less: firm-years with missing country information  (7,833) 

Total firm-year observations 3,755 

Unique firms 648 

The sample includes 3,775 firm-year observations from the intersection of Compustat and the USPTO patent 

datasets from the Institute for Quantitative Social Science at Harvard University and Google with sufficient 

information for estimation.  
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Table 2  

Sample Composition 
Panel A: Industry breakdown 

NACIS 

group 
Name Frequency Percent 

334 Computer and electronics manufacturing 884 23.5% 

333 Machinery manufacturing 518 13.8% 

325 Chemical manufacturing 462 12.3% 

336 Transportation equipment manufacturing 301 8.0% 

511 Publishing (including software) 268 7.1% 

339 Miscellaneous manufacturing (including medical equipment) 229 6.1% 

335 Electrical equipment manufacturing 143 3.8% 

332 Fabricated metals manufacturing 102 2.7% 

541 Professional and scientific services 101 2.7% 

311 Food manufacturing 80 2.1% 

322 Paper manufacturing 79 2.1% 

213 Mining 71 1.9% 

326 Plastics and Rubber Products Manufacturing 43 1.1% 

327 Nonmetallic Mineral Product Manufacturing 42 1.1% 

337 Furniture manufacturing 41 1.1% 

324 Cement, Hydraulic  27 0.7% 

331 Oil products manufacturing 27 0.7% 

518 Primary metals manufacturing 26 0.7% 

Multiple Other industries 311 8.3% 

  3,755 100% 

The sample includes 3,755 firm-year observations from the intersection of Compustat and the USPTO patent 

datasets from the Institute for Quantitative Social Science at Harvard University and Google with sufficient 

information for estimation. Industries that have less than 0.6 percent frequency are aggregated into Other Industries.   

D
ow

nloaded from
 http://m

eridian.allenpress.com
/accounting-review

/article-pdf/doi/10.2308/accr-52620/2445814/10.2308_accr-52620.pdf by N
ancy M

aciag on 08 M
ay 2020



 

 44 

Table 2, Cont’d 

Sample Composition 

Panel B: Descriptive Statistics by Country 

Country R&D  

Ranking 

CTR (td – tf)/ 

(1 – tf) 

R&D 

Wage 

s 1 – B-

index 

IPR 

Ukraine 48 0.26 19%  4,939  93%  3.74 

Bulgaria 27 0.14 30%  6,329  91%  3.87 

Philippines 32 0.32 11%  6,539  92%  3.81 

India 7 0.35 7%  6,823  91%  3.08 

Indonesia 46 0.30 14%  7,954  90%  2.60 

Egypt 33 0.25 19%  8,953  88%  2.82 

Lithuania 50 0.15 29%  10,395  86%  3.82 

China 10 0.31 13%  10,871  85%  3.64 

Romania 43 0.18 26%  11,674  87%  3.97 

Russia 24 0.25 20%  13,017  79%  3.68 

Poland 30 0.24 20%  13,356  82% -0.01 3.84 

Slovakia  45 0.20 25%  14,726  79%  4.14 

Czech Republic 31 0.26 18%  15,208  80% 0.10 3.81 

Colombia 47 0.34 9%  15,766  80%  3.41 

Thailand 35 0.30 14%  15,950  79%  2.70 

Mexico 25 0.32 11%  16,352  81% 0.12 3.31 

Hungary 39 0.12 32%  16,991  76% 0.18 4.21 

Venezuela 41 0.34 9%  17,482  77%  3.10 

Chile 42 0.17 28%  22,754  70%  4.55 

Turkey 38 0.31 11%  28,128  65%  3.64 

Argentina 34 0.35 8%  28,442  70%  3.45 

Brazil 23 0.33 10%  28,712  66%  3.27 

Malaysia 22 0.27 18%  29,266  69%  3.33 

Greece 36 0.32 11%  31,373  62% -0.01 4.22 

Portugal 40 0.28 17%  31,703  62% 0.25 4.27 

Cyprus 49 0.16 28%  39,647  50%  3.37 

Korea  14 0.28 16%  40,303  45% 0.15 4.23 

New Zealand 28 0.32 12%  41,374  45% -0.01 3.68 

Israel 8 0.32 12%  45,017  43%  3.94 

Spain  18 0.31 12%  46,428  43% 0.35 4.19 

Italy 11 0.41 -4%  47,359  43% 0.00 4.57 

Hong Kong 26 0.17 28%  47,996  43%  3.74 

Australia 13 0.32 11%  51,116  33% 0.14 4.30 

South Africa  37 0.36 6%  51,339  33%  3.80 

Sweden 15 0.28 17%  54,724  30% -0.02 4.49 

Great Britain 4 0.30 14%  56,204  29% 0.05 4.54 

Finland 29 0.27 17%  56,544  28% -0.01 4.60 

Ireland                17 0.01 39%  58,931  28% 0.05 4.47 

Netherlands 16 0.26 16%  62,127  26% 0.06 4.62 

Belgium 12 0.30 11%  62,956  23% 0.00 4.63 

Canada 5 0.39 1%  63,494  21% 0.18 4.46 
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France 6 0.23 20%  64,105  24% 0.15 4.61 

Norway 21 0.28 17%  67,001  15% 0.09 4.09 

Austria 20 0.30 14%  68,534  18% 0.09 4.28 

Germany  3 0.44 -12%  73,698  11% -0.04 4.57 

United States 1 0.40 0%  78,449  0% 0.07 4.87 

Japan 2 0.45 -10%  78,826  5% 0.06 4.58 

Luxembourg 44 0.25 18%  79,340  6%  4.10 

Denmark 19 0.30 14%  79,902  1% 0.01 4.61 

Switzerland 9 0.25 20%  86,525  -10% -0.01 4.20 

This table reports descriptive statistics by inventor country for the sample of 3,775 firm-year observations from the 

intersection of Compustat, the KPMG Corporate Tax Rate Survey and the USPTO patent datasets from the Institute 

for Quantitative Social Science at Harvard University and Google with sufficient information for estimation. For 

each inventor country, we calculate the simple average of R&D Wage, CTR, and IPR across all years in which the 

country appears in the sample. R&D Ranking is the ranking of countries by their number of inventors. R&D Wage is 

the annualized R&D wage in each inventor country (in 2005 constant dollars). CTR is the lesser of the corporate 

statutory income tax rate or the intangible income tax rate. The tax rate differential grossed up by one minus the 

foreign tax rate (td-tf)/(1-tf) is defined by Eq. (4). The wage discount s is equal to one less the R&D wage in a foreign 

country, scaled by the domestic R&D wage. (1 - B-index) is the R&D expenditure tax incentive. Only a subset of 

OECD countries have non-missing B-index information. IPR is the measure of intellectual property protection 

rights. 
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Table 3  

Summary Statistics 
Variable mean p25 p50 p75 sd N 

RoSi,(t-4, t) 0.103 0.049 0.086 0.136 0.073 3,755 

ForRoSi,(t-4, t) 0.099 0.040 0.079 0.130 0.082 3,755 

DomRoSi,(t-4, t) 0.120 0.039 0.083 0.146 0.127 3,755 

(DomSTR i,(t-4, t) - ForTax i,(t-4, t)) 0.098 0.000 0.052 0.163 0.120 3,755 

DomR&Di,t-4 0.027 0.002 0.009 0.031 0.061 3,755 

ForR&Di,t-4 0.005 0.000 0.001 0.004 0.017 3,755 

WageSavingsi,(t-4, t) 0.167 0.000 0.143 0.290 0.202 3,755 

GDPGrowthi,(t-4, t) 0.016 0.000 0.015 0.028 0.017 3755 

HumanCapitali,(t-4, t) 4.185 0.000 7.050 8.147 4.044 3755 

GDPi,(t-4, t) 4.406 0.000 6.488 7.298 3.489 3755 

FDIi,(t-4, t) 0.033 0.000 0.022 0.048 0.047 3,755 

IPRi,(t-4, t) 2.728 0.000 4.208 4.518 2.138 3,755 

GDP/Capitai,(t-4, t) 6.381 0.000 10.014 10.478 4.999 3,755 

R&DExpTaxIncentivei,t-4 0.068 0.006 0.064 0.116 0.071 2,198 

This table reports descriptive statistics on the sample of 3,755 firm-year observations from the intersection of Compustat and the USPTO patent datasets from the 

Institute for Quantitative Social Science at Harvard University and Google with sufficient information for estimation. We define all variables in Appendix B. 

Firm-level financial variables including ForRoS and RoS are winsorized at the 1st and 99th percentiles. 
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Dependent variable  ForRoSi,(t-4, t)  DomRoSi,(t-4, t) 

 Pred. (1) (2) (3) Pred. (4) 

RoSi,(t-4, t) + 0.648*** 0.636*** 0.561*** + 0.790*** 

  (0.00) (0.00) (0.00)  (0.00) 

(DomSTR i,(t-4, t) - ForTax i,(t-4, t)) + 0.094*** 0.059** 0.125*** - -0.124*** 

  (0.00) (0.02) (0.00)  (0.00) 

DomR&Di,t-4 ?  -0.170*** -0.053* ? 0.046 

   (0.00) (0.07)  (0.19) 

ForR&Di,t-4 ?  0.460 0.082 ? -0.054 

   (0.30) (0.22)  (0.41) 

WageSavingsi,(t-4, t) +  0.003 0.026 ? 0.019 

   (0.85) (0.46)  (0.69) 

DomR&Di,t-4*(DomSTR i,(t-4, t) - ForTax i,(t-4, t)) +  1.015*** 0.090*** - -0.060* 

   (0.01) (0.01)  (0.10) 

ForR&Di,t-4*WageSavingsi,(t-4, t) +  1.604* 0.067* ? -0.050 

   (0.06) (0.06)  (0.30) 

GDPGrowthi,(t-4, t) ?  -0.005 -0.019 ? 0.003 

   (0.97) (0.52)  (0.95) 

ForR&Di,t-4*GDPGrowthi,(t-4, t) ?  -16.767 -0.060 ? 0.079*** 

   (0.24) (0.24)  (0.00) 

HumanCapitali,(t-4, t) ?  0.002** 0.086** ? -0.072** 

   (0.01) (0.02)  (0.03) 

ForR&Di,t-4*HumanCapitali,(t-4, t) ?  -0.015 -0.012 ? 0.014 

   (0.48) (0.48)  (0.14) 

GDPi,(t-4, t) ?  0.004 0.158 ? -0.345*** 

   (0.20) (0.20)  (0.00) 

FDIi,(t-4, t) ?  -0.035 -0.020 ? 0.031* 

   (0.30) (0.30)  (0.05) 

IPRi,(t-4, t) ?  -0.011 -0.293 ? 0.273* 

   (0.27) (0.27)  (0.09) 

GDP/Capitai,(t-4, t) ?  0.001 0.084 ? 0.150 

   (0.73) (0.73)  (0.20) 

Industry and Year fixed effects?  Yes Yes Yes  Yes 

N  3,755 3,755 3,755  3,755 

R-square  0.53 0.55 0.55  0.57 

p-values from the following coefficient comparisons:     

Col (3) 6 = Col (3) 7    (0.65)   

Col (3) 6 + Col (4) γ6 = 0     (0.20)   

Col (3) 2 + Col (3) 6 + Col (4) γ2 + Col (4) γ6 = 0   (0.39)   

This table reports results of estimating Eq. (5) in Columns (2) and (3) and Eq. (6) in Column (4) clustering standard 

errors by firm.  

ForRoSi,(t-4, t) = 0 + 1*RoSi,(t-4, t) + 2*(DomSTRi,(t-4, t) –ForTaxi,(t-4, t)) + 3*DomR&Di,t-4 + 4*ForR&Di,t-4    

+ 5*WageSavingsi,(t-4, t)+ 6*DomR&Di,t-4*(DomSTRi,(t-4, t) – ForTaxi,(t-4, t)) + 7*ForR&Di,t-4*WageSavingsi,(t-4, t)  

+ ΣControls + i,t, (5) 

DomRoSi,(t-4, t) = γ0 + γ1*RoSi,(t-4, t) + γ2*(DomSTRi,(t-4, t) –ForTaxi,(t-4, t)) + γ3*DomR&Di,t-4 + γ4*ForR&Di,t-4  

+ γ5*WageSavingsi,(t-4, t)+ γ6*DomR&Di,t-4*(DomSTRi,(t-4, t) – ForTaxi,(t-4, t)) + γ7*ForR&Di,t-4*WageSavingsi,(t-4, t)  

+ ΣControls + i,t (6) 

In Columns (3) and (4), we standardize all variables to have a mean of zero and a standard deviation of one. At the 

bottom of the table, we compare coefficients within Column (3) and use seemingly unrelated regressions to compare 

coefficients across Columns (3) and (4). We define all variables in Appendix B. Firm-level financial variables 

including ForRoS and RoS are winsorized at the 1st and 99th percentiles. P-values are reported in parentheses. ***, 

**, and * denote significance at the 1%, 5% and 10% level, respectively.  
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Table 5 

R&D, Tax and Wage Savings, and Reported Foreign Profit Margins 
Dependent variable is ForRoSi,(t-4, t)   

  WageSavings 

  

 

Pred. 

(1) 

 

Unadjusted 

(2) 

Adjusted by 

the B-Index 

RoSi,(t-4, t) + 0.613*** 0.619*** 

  (0.00) (0.00) 
(DomSTR i,(t-4, t) - ForTax i,(t-4, t)) + 0.105*** 0.107*** 

  (0.00) (0.00) 

DomR&Di,t-4 ? -0.050 -0.054* 

  (0.14) (0.09) 

ForR&Di,t-4 ? 0.095 0.049 

  (0.14) (0.43) 

WageSavingsi,(t-4, t) + 0.091** 0.042 

  (0.04) (0.17) 

DomR&Di,t-4*(DomSTR i,(t-4, t) - ForTax i,(t-4, t)) + 0.061** 0.069* 

  (0.05) (0.08) 

ForR&Di,t-4*WageSavingsi,(t-4, t) + 0.086*** 0.054** 

  (0.01) (0.02) 

R&DExpTaxIncentivei,t-4 ? 0.046  

  (0.89)  

ForR&Di,t-4*R&DExpTaxIncentivei,t-4 ? -0.445**  

  (0.02)  

Controls?  Yes Yes 

Year and Industry fixed effects?  Yes Yes 

N  2,198 2,198 

R-square  0.63 0.63 

p-values from the following coefficient comparisons:   

6 = 7  (0.51) (0.72) 

This table reports results of estimating adaptations of Eq. (5) clustering standard errors by firm. 

ForRoSi,(t-4, t) = 0 + 1*RoSi,(t-4, t) + 2*(DomSTRi,(t-4, t) –ForTaxi,(t-4, t)) + 3*DomR&Di,t-4  

 + 4*ForR&Di,t-4 + 5*WageSavingsi,(t-4, t)+ 6*DomR&Di,t-4*(DomSTRi,(t-4, t) – ForTax i,(t-4, t)) 

 + 7*ForR&Di,t-4*WageSavingsi,(t-4, t) + ΣControls + i,t, (5) 

In column (1), we adapt Eq. (5) by controlling for R&D expenditure tax incentives and their interaction 

with foreign R&D. In column (2), we adjust the calculation of WageSavings to account for R&D 

expenditure tax incentives, such that the measure equals one minus (the five-year average foreign R&D 

wage adjusted for R&D expenditure tax incentives/the five-year average U.S. R&D wage adjusted for 

R&D expenditure tax incentives). To adjust R&D wages for R&D expenditure tax incentives, we 

multiply the R&D wage in each country by the country’s B-index (Warda 2001). Only a subset of OECD 

countries have non-missing B-index information, thus reducing the sample size. We standardize all 

variables to have a mean of zero and a standard deviation of one. In all columns, the dependent variable 

is the five-year average foreign return on sales. At the bottom of the table, we compare coefficients β6 

and β7 within each column. We define all variables in Appendix B. Firm-level financial variables 

including ForRoS and RoS are winsorized at the 1st and 99th percentiles. P-values are reported in 

parentheses. ***, **, and * denote significance at the 1%, 5% and 10% level, respectively.  
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Table 6 

Cross-Sectional Tests: Magnitude of Wage Savings Versus Tax Incentives 
Dependent variable is ForRoSi,(t-4, t)    

   s > (td-tf)/(1-tf) 

   

 

 

Pred. 

(1) 

Low Wage 

Savings 

(2) 

High Wage 

Savings  

RoSi,(t-4, t)  + 0.548*** 0.551*** 

   (0.00) (0.00) 
(DomSTR i,(t-4, t) - ForTax i,(t-4, t))  + 0.170*** 0.133*** 

   (0.00) (0.00) 

DomR&Di,t-4  ? -0.033 -0.043** 

   (0.51) (0.02) 

ForR&Di,t-4  ? -0.013 0.065 

   (0.87) (0.18) 

WageSavingsi,(t-4, t)  + -0.012 0.159** 

   (0.74) (0.03) 

DomR&Di,t-4*(DomSTR i,(t-4, t) - ForTax i,(t-4, t))  + 0.159*** -0.012 

   (0.00) (0.74) 

ForR&Di,t-4*WageSavingsi,(t-4, t)  + 0.050 0.061*** 

   (0.31) (0.00) 

Controls?   Yes Yes 

Year and Industry fixed effects?   Yes Yes 

N   2,730 1,025 

R-square   0.53 0.60 

p-values from the following coefficient comparisons:    

Low 6 = Low 7     (0.11) 

High 6 = High 7    (0.07)
*
 

Low 6 = High 6     (0.00)*** 

Low 7 = High 7     (0.77) 

Low 6 - High 6  = Low 7 - High 7    (0.00)
***

 

This table reports results of estimating Eq. (5) for subsamples based on relative wage savings clustering 

standard errors by firm. 

ForRoSi,(t-4, t) = 0 + 1*RoSi,(t-4, t) + 2*(DomSTR i,(t-4, t) –ForTax i,(t-4, t)) + 3*DomR&Di,t-4  

 + 4*ForR&Di,t-4 + 5*WageSavingsi,(t-4, t)+ 6*DomR&Di,t-4*(DomSTRi,(t-4, t) – ForTax i,(t-4, t))  

 + 7*ForR&Di,t-4*WageSavingsi,(t-4, t) + ΣControls + i,t, (5) 

We standardize all variables to have a mean of zero and a standard deviation of one. In all columns, the 

dependent variable is the five-year average foreign return on sales. Eq. (4) suggests wages savings will 

have a larger effect on R&D-related income shifting than tax incentives when s > (td – tf)/(1 – tf), and 

vice versa. We calculate (td-tf)/(1-tf) using the differential tax rate grossed up by one minus the foreign 

tax rate using U.S. and foreign inventor country corporate statutory tax rates. The wage discount s is one 

less the ratio of R&D wage in a foreign country to the domestic R&D wage. For each firm-year, we 

calculate the percentage of foreign inventor countries with a wage discount factor higher than the 

differential tax rate grossed up by one minus the foreign tax rate and include the top tercile (bottom two 

terciles) in the subsample of high (low) wage savings. At the bottom of the table, we compare 

coefficients using seemingly unrelated regressions across Columns (1) and (2). We define all variables in 

Appendix B. Firm-level financial variables including ForRoS and RoS are winsorized at the 1st and 99th 

percentiles. P-values are reported in parentheses. ***, **, and * denote significance at the 1%, 5% and 

10% level, respectively.
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Table 7 

Cross-Sectional Tests: Local Human Capital, Transfer Pricing Uncertainty, and Capital Intensity  
Dependent variable is ForRoSi,(t-4, t)     

  Access to Local 

Human Capital 

Transfer Pricing 

Uncertainty 

Capital Intensity 

  

Pred. 

(1) 

Low  

(2) 

High  

(3) 

Low  

(4) 

High  

(5) 

Low 

(6) 

High  

RoSi,(t-4, t) + 0.521*** 0.664*** 0.574*** 0.492*** 0.592*** 0.470*** 

  (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
(DomSTR i,(t-4, t) - ForTax i,(t-4, t)) + 0.154*** 0.145*** 0.119*** 0.222* 0.120*** 0.139*** 

  (0.00) (0.00) (0.00) (0.09) (0.01) (0.00) 

DomR&Di,t-4 ? -0.043 -0.038* -0.077** -0.072 -0.074 -0.031* 

  (0.19) (0.08) (0.02) (0.14) (0.19) (0.08) 

ForR&Di,t-4 ? 0.036 -0.000 0.146*** 0.054 0.052 0.073 

  (0.50) (0.99) (0.01) (0.34) (0.44) (0.26) 

WageSavingsi,(t-4, t) + 0.040 0.060* 0.071 0.115 0.031 0.015 

  (0.29) (0.08) (0.16) (0.24) (0.51) (0.72) 

DomR&Di,t-4*(DomSTR i,(t-4, t) –  

ForTax i,(t-4, t)) 
+ 0.111*** 0.065** 0.119*** -0.002 0.074 0.115*** 

  (0.00) (0.03) (0.00) (0.97) (0.12) (0.00) 

ForR&Di,t-4*WageSavingsi,(t-4, t) + 0.002 0.071*** 0.082*** 0.117* 0.067** 0.057 

  (0.95) (0.00) (0.00) (0.09) (0.03) (0.14) 

Controls?  Yes Yes Yes Yes Yes Yes 

Year and Industry fixed effects?  Yes Yes Yes Yes Yes Yes 

N  2,727 1,028 2,111 1,055 2,541 1,214 

R-square  0.51 0.68 0.58 0.45 0.56 0.54 

p-values from the following coefficient comparisons:     

Low 6 = Low 7    (0.00)*** (0.42)  (0.48) 

High 6 = High 7   (0.92) (0.19) (0.79) 

Low 6 = High 6    (0.43) (0.06)
* (0.46) 

Low 7 = High 7    (0.00)
*** (0.55) 

(0.06)
* 

Low 6 - High 6  = Low 7 - High 7   (0.06)
* 

(0.06)
*
 (0.60) 

This table reports results of estimating Eq. (5) after partitioning the samples based on differences in the income shifting or wage 

savings strategy cost functions and clustering standard errors by firm.  

ForRoSi,(t-4, t) = 0 + 1*RoSi,(t-4, t) + 2*(DomSTR i,(t-4, t) –ForTax i,(t-4, t)) + 3*DomR&Di,t-4 + 4*ForR&Di,t-4 + 

5*WageSavingsi,(t-4, t)+ 6*DomR&Di,t-4*(DomSTR i,(t-4, t) – ForTax i,(t-4, t)) + 7*ForR&Di,t-4*WageSavingsi,(t-4, t)  

 + ΣControls + i,t, (5) 

We standardize all variables to have a mean of zero and a standard deviation of one. In all columns the dependent variable is the 

five-year average foreign return on sales. In columns (1) and (2), we partition the sample based on firms’ access to local human 

capital. A firm-year has high (low) access to human capital if its average human capital value based on foreign inventor countries 

is in the top tercile (bottom two terciles) by year. We exclude HumanCapital and its interaction with foreign R&D from 

estimation in columns (1) and (2). In columns (3) and (4), we partition the sample based on income shifting costs. We measure 

income shifting costs using the five-year moving average transfer pricing risk of foreign inventor countries. Because the index 

value is only available until 2012, we exclude the last three years of our sample period from this test. A firm-year has high (low) 

income shifting costs if its transfer pricing risk is in the top tercile (bottom two terciles) by year. In columns (5) and (6), we 

partition the sample based on capital intensity. We measure capital intensity based on the share of the firm’s patents representing 

capital-intensive technologies, measured as the percentage of mechanical and electrical patents by firm-year. A firm-year has 

high (low) capital intensity if its share of capital-intensive patents is in the top tercile (bottom two terciles) by year. At the bottom 

of the table, we compare coefficients using seemingly unrelated regressions across low and high subsamples. We define all 

variables in Appendix B. Firm-level financial variables including ForRoS and RoS are winsorized at the 1st and 99th percentiles. 

P-values are reported in parentheses. ***, **, and * denote significance at the 1%, 5% and 10% level, respectively. 
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Table 8 

Time Series Test: Early Versus Late Sample Period 
Dependent variable is ForRoSi,(t-4, t)   

  Sample Period 

  

Pred. 

(1) 

1997-2006 

(2) 

2007-2015 

RoSi,(t-4, t) + 0.539*** 0.618*** 

  (0.00) (0.00) 
(DomSTR i,(t-4, t) - ForTax i,(t-4, t)) + 0.126*** 0.168*** 

  (0.00) (0.00) 

DomR&Di,t-4 ? -0.037* -0.225*** 

  (0.07) (0.00) 

ForR&Di,t-4 ? 0.013 -0.093 

  (0.75) (0.17) 

WageSavingsi,(t-4, t) + 0.062 -0.006 

  (0.25) (0.89) 

DomR&Di,t-4*(DomSTR i,(t-4, t) - ForTax i,(t-4, t)) + 0.049 0.251*** 

  (0.12) (0.00) 

ForR&Di,t-4*WageSavingsi,(t-4, t) + 0.073*** 0.130*** 

  (0.00) (0.01) 

Controls?  Yes Yes 

Year and Industry fixed effects?  Yes Yes 

N  1,949 1,806 

R-square  0.50 0.64 

p-values from the following 

coefficient comparisons: 

  

Early 6 = Early 7    (0.51) 

Late 6 = Late 7   (0.12) 

Early 6 = Late 6    (0.00)*** 

Early 7 = Late 7    (0.17) 

Early 6 - Late 6  = Early 7 - Late 7   (0.04)** 

This table reports results of estimating Eq. (5) after partitioning the sample into the early and late sample 

periods and clustering standard errors by firm.  

ForRoSi,(t-4, t) = 0 + 1*RoSi,(t-4, t) + 2*(DomSTRi,(t-4, t) –ForTaxi,(t-4, t)) + 3*DomR&Di,t-4  

 + 4*ForR&Di,t-4 + 5*WageSavingsi,(t-4, t)+ 6*DomR&Di,t-4*(DomSTRi,(t-4, t) – ForTax i,(t-4, t))  

 + 7*ForR&Di,t-4*WageSavingsi,(t-4, t) + ΣControls + i,t, (5) 

We standardize all variables to have a mean of zero and a standard deviation of one. In all columns the 

dependent variable is the five-year average foreign return on sales. Column (1) estimates Eq. (5) using 

firm-year observations from 1997 to 2006. Column (2) estimates Eq. (5) using firm-year observations from 

2007 to 2015. At the bottom of the table, we compare coefficients using seemingly unrelated regressions 

across Columns (1) and (2). We define all variables in Appendix B. Firm-level financial variables including 

ForRoS and RoS are winsorized at the 1st and 99th percentiles. P-values are reported in parentheses. ***, **, 

and * denote significance at the 1%, 5% and 10% level, respectively. 
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