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Abstract 

We study whether innovation box tax incentives, which reduce tax rates on innovation-related 
income, are associated with tax-motivated income shifting, investment, and employment in the 
countries that implement these regimes. Using a matched sample of European multinationals’ 
subsidiaries operating in Europe, we find evidence consistent with firms engaging in less tax-
motivated income shifting out of the country following the implementation of innovation box 
regimes that provide the greatest tax benefits. We also find that innovation boxes are associated 
with higher levels of fixed asset investment and employment relative to control observations. Our 
study contributes to the literature and policy debate on innovation box tax incentives by 
demonstrating their effectiveness in altering the location of firms’ reported income and by 
examining the extent to which the incentives also result in real investment and employment effects.  
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I. INTRODUCTION 

Concerned with shrinking fiscal revenues due to lower tax collections on reported income, 

many countries have implemented changes to their corporate tax systems. As of 2019, 19 countries 

have implemented a tax policy known as an innovation box, which taxes income derived from the 

use of certain intellectual property (IP) at a reduced rate.1 The goal of these regimes has been to 

(i) retain mobile income that is otherwise shifted out of the country to lower-tax jurisdictions by 

multinational entities (MNEs) and possibly attract mobile income from higher-tax jurisdictions; 

(ii) increase innovation; and (iii) increase the amount of real economic activity within a country. 

Prior literature examines the effect of innovation box regimes on innovation, using measures of 

patent counts or patent quality, and generally finds that the introduction of an innovation box is 

positively associated with these measures.2 In this paper, we study the other policy goals of 

innovation boxes: tax-motivated income shifting and local country investment and employment.    

Prior literature on income shifting shows that reported income in a jurisdiction is negatively 

associated with statutory tax rates (Hines and Rice 1994) and that reported income increases 

following a tax rate decrease (Grubert and Mutti 1991). Because an innovation box regime 

effectively reduces the applicable tax rate on a portion of reported income, companies should have 

lower incentives to shift income out of the jurisdiction (or more incentives to shift income into the 

jurisdiction) following the implementation of the innovation box legislation. Whether this policy 

objective is met, however, is an empirical question because innovation boxes may not provide 

                                                             
1 The incentive is called an “innovation box” or a “patent box” because several countries include a box on the corporate 
income tax return for companies to report that they have income that qualifies for the lower rate (Sullivan 2015). The 
19 jurisdictions are: Belgium, Cyprus, France, Hungary, India, Ireland, Israel, Italy, Korea, Liechtenstein, 
Luxembourg, Malta, Netherlands, Poland, Portugal, Spain, the Nidwalden canton in Switzerland, Turkey, and the 
U.K.; furthermore, some view China’s “High and new Technology” program as an innovation box, and Mauritius 
included an innovation box regime in their June 2017 annual budget (Merrill 2016; Johnson 2017). In July 2015, U.S. 
Representatives Charles Boustany and Richard Neal proposed an innovation box in the Innovation Promotion Act of 
2015; the U.S. Tax Cuts and Jobs Act of 2017 includes a Foreign-Derived Intangible Income deduction that acts 
similarly to an innovation box in that it permits a lower tax on certain types of income to motivate U.S. multinationals 
to retain/relocate intellectual property onshore.  See additional details in Section 2. 
2 We review this literature in Section 2.  
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sufficiently low tax rates given rates otherwise available, such as in tax haven countries.  

We examine the income shifting effects on a sample of European subsidiaries (from Bureau 

van Dijk’s Amadeus database) operating in Western Europe, including eight of the European 

innovation box countries, aggregated at the firm-country-year level (e.g., Daimler-U.K.-2013).3 

We use these data and an income prediction model from Hines and Rice (1994) to compare the 

change in income shifting from before to after the innovation box regime for companies in 

innovation box jurisdictions to the change in income shifting for companies in non-innovation box 

countries.  The implementation of innovation box regimes was staggered within the sample period, 

allowing us to more confidently attribute our results to innovation box tax incentives.  

Hines and Rice (1994) document a negative relation between reported income in a jurisdiction 

and the statutory tax rate in a pooled cross-section of companies across countries. They interpret 

the negative relation as indicative of income shifting because their model controls for other 

observable determinants of income, including employment, invested capital, and the gross 

domestic product (GDP) of the country. We augment their model to test for changes in income 

shifting. We predict the negative relation between reported income and statutory tax rates for 

innovation box countries will be mitigated after the innovation box is in place. Because innovation 

box countries in our sample have, on average, higher statutory tax rates than non-innovation box 

countries, we interpret this result as less income shifting out of the country.4  

                                                             
3 We study eight European innovation box countries with requisite data during the sample period, including Belgium, 
Italy, Luxembourg, Malta, the Netherlands, Portugal, Spain, and the U.K. We do not treat Poland as an innovation 
box country because the policy was not enacted until after the end of our sample period.  We are unable to study six 
European innovation box countries and four non-European innovation box countries, primarily due to data limitations 
(which we discuss in Section 4) as follows: (i) Amadeus includes very few to no observations for Cyprus, 
Liechtenstein, and Switzerland, none of which have all of the requisite data for our tests;  (ii) we lack the necessary 
pre-innovation-box-period data for France, Hungary, and Ireland; and (iii) Bureau van Dijk data for non-European 
jurisdictions, including the innovation box countries of India, Israel, Korea, and Turkey, is known to be less complete.   
4 Ideally, we would directly test the relation between the innovation box tax rate and reported income. However, the 
amount of innovation box benefit is a function of the firm-country-year specific proportion of qualifying and non-
qualifying innovation-related income, and data on innovation-related income are not available. Therefore, we test 
whether the responsiveness of reported profits to statutory tax rates change in the post-period.  
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We find evidence consistent with our prediction: reported income is less responsive to statutory 

tax rates in countries with an innovation box after the innovation box is enacted. However, this 

effect is concentrated in countries that provide the greatest innovation box tax benefit (i.e., the 

largest tax rate reduction). We estimate that, in countries that enacted the largest innovation box 

tax benefits, a one percent change in the statutory tax rate is associated with approximately 14.83 

percent less income shifting out of the country relative to a matched control (benchmark) set of 

observations operating in countries that did not enact an innovation box. This translates to the 

companies in the most incentivized innovation box jurisdictions reporting roughly €1.31 million 

higher profit (for the average firm-country-year) relative to companies in non-innovation box 

countries after the innovation box regime. A reduction of outbound income shifting is consistent 

with the tax policy goals of attracting and/or retaining income in the innovation box country, but 

the effectiveness hinges on whether the tax rate reduction is substantial.  Results are robust to using 

an alternative control group of domestic stand-alone entities, and falsification tests using alternate 

placebo treatment dates confirm that the effects can be attributed to innovation box regimes rather 

than earlier events or persistent differences in income shifting across treatment and control groups.      

We then turn to examining two real effects often discussed with respect to innovation box tax 

policy: local country investment and employment. It is important to note that the innovation box 

regimes in our sample are all implemented prior to the Organization for Economic Cooperation 

and Development’s (OECD’s) Base Erosion and Profit Shifting (BEPS) project. The BEPS project 

includes what is known as a nexus requirement for future innovation box policies, meaning that 

the tax policy must require some level of economic activity in the jurisdiction to be valid. Thus, 

because our sample is prior to the implementation of the BEPS project, most of the innovation box 

regimes in our sample have few to no requirements to locate real activity in the jurisdiction of the 
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innovation box.5 However, we test these real outcomes because much discussion about the benefit 

of innovation boxes is tied to an increased presence within a country.6   

 We test whether firms in innovation box jurisdictions increase fixed asset investment and local 

employment in the innovation box country after the innovation box policy is enacted.  Specifically, 

we compare the change in annual capital expenditure spending and the change in the level of 

employment from before to after the innovation box for companies in innovation box countries, 

relative to the change for companies in non-innovation box countries. We find evidence of a greater 

increase in both firm-country-year fixed asset investments and employment after the innovation 

box legislation for companies in innovation box countries, relative to companies in non-innovation 

box countries.  However, these effects are isolated to countries with relatively large innovation 

box tax benefits.  In these countries, we estimate capital expenditures increase by 4.42 percent and 

employment increases by approximately 14.42 percent following innovation box implementation.  

This paper contributes to the existing literature by examining the economic effects of 

innovation box tax policies. Specifically, we exploit the staggered implementation of innovation 

box regimes and employ the Hines and Rice (1994) income shifting model to directly test whether 

the sensitivity of reported income to tax rates changes, post-innovation box.  These tests permit 

analysis of a primary goal of these regimes – the retention of mobile income for a country’s tax 

base – and also demonstrate that changes in effective tax rates and profitability after 

                                                             
5 The BEPS project phased in nexus guidelines starting June 30, 2016.  The innovation box rules for the Netherlands, 
Portugal, and Spain include some limited nexus requirements prior to 2016; see Bradley, Robinson, and Ruf (2018).   
6 Evers, Miller, and Spengel (2015) state “whether the policies succeed in attracting real activities is likely to depend 
largely on the extent to which firms will choose to co-locate real activities alongside income streams…the success of 
IP boxes in attracting real investments may therefore be limited… First, firms may already be achieving low rates – 
e.g. by shifting income to lower tax jurisdictions – such that IP boxes are not as attractive as they may appear. Second, 
firms may respond to an IP box by moving paper profits but not the underlying real activity. Overall, whether IP boxes 
will be effective in attracting real innovative activities is unclear and will require empirical evidence.”  The U.K. 
Intellectual Property Office stated in 2013: “Patents have a strong link to R&D and high-tech manufacturing and are 
used by innovative companies in a wide range of sectors… [The innovation box regime] will provide an incentive for 
these companies in the U.K. to develop new innovative patented products. This will encourage companies to locate 
the high-value jobs associated with the development, manufacture, and exploitation of patents in the U.K. and maintain 
the U.K.’s position as a world leader in patented technologies.”  
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implementation of an innovation box as shown in concurrent literature (Bornemann, Laplante, and 

Osswald 2018; Koethenbuerger, Liberini, and Stimmelmayr 2018) are in part attributable to tax-

motivated income shifting.  We also document that the amount of tax rate reduction available under 

these regimes is critical in achieving changes in income shifting, investment, and employment.   

The paper also contributes to the ongoing policy debate regarding economic effects of 

innovation boxes, which is of increasing importance given the number of countries that have 

adopted these policies in recent years.  In Europe, the popularity of these regimes will likely 

continue to increase, given that the OECD has approved the use of these regimes so long as they 

require local activity (“nexus”). In light of many other strategies that the BEPS initiatives have 

curbed on the basis of harmful tax competition, these regimes are one of the few remaining policy 

tools that governments can use to compete for corporate income, investment, and employment.  

Furthermore, the evidence informs expectations as to how U.S. companies may respond to the 

recent Foreign-Derived Intangible Income (FDII) and Global Intangible Low-Taxed Income 

(GILTI) provisions. Although the mechanics of FDII (GILTI) differ from many of the innovation 

box regimes, the ultimate goal of these policies is to encourage (discourage) firms to source income 

as domestic (foreign). Consequently, the evidence suggests that tax rate competition across 

countries will persist, likely in the form of governments changing the applicable tax base and rates 

that qualify for intellectual property-related income. 

II.   INNOVATION BOXES 

Institutional Details 

An innovation box tax policy is one that applies a lower tax rate to a separate schedule or “box” 

of income. Innovation box regimes are often referred to as back-end or output-based incentives, 

meaning tax benefits are awarded in the late stages of the innovation process. These incentives 

provide a reduced income tax rate for income arising from the exploitation of IP, generally through 

a 50 to 80 percent deduction or exemption of qualified IP income. In contrast, there are also front-
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end or input-based incentives, such as the U.S. R&D tax credit, that provide tax benefits during 

the early part of the innovation process when R&D is being conducted (Merrill et al. 2012; PwC 

2016).7 Out of the 19 innovation box countries, we focus on studying firm responses in the 

following eight jurisdictions, primarily due to data availability: Belgium, Italy, Luxembourg, 

Malta, the Netherlands, Portugal, Spain, and the U.K. 

Appendix A includes a summary of the European regimes. The structure and details of 

innovation boxes vary across countries. For example, the rates of tax applicable to qualifying 

income range between 0 percent and nearly 22 percent. Relative to non-innovation box statutory 

tax rates in these countries (10 percent to 35 percent), the innovation box benefits range from a 30 

percent to a 100 percent tax rate reduction on innovation-related income. The IP-related income 

that qualifies for the benefit also varies across jurisdictions. For example, qualifying income can 

be narrowly defined to only relate to patents and subsequent patent activity (as in Belgium), or it 

can be a much more inclusive definition that includes the industrial fabrication process 

(“imbedded” IP), know-how, trademarks, copyrights, and software copyrights (as in Portugal). 

Requirements that development be performed domestically for resulting innovation-related 

income to qualify for innovation box incentives vary by country and over time. Generally the 

Netherlands, Portugal, and Spain have greater “nexus” requirements than the other countries. 

Finally, innovation boxes also vary in allowing income related to pre-existing or acquired IP to 

qualify for these incentives. In our study, we refer to all as innovation box regimes for simplicity. 

Prior Literature 

The academic literature examining innovation box tax policies has primarily focused on testing 

if innovation, measured with patent application data, increases after an innovation box benefit is 

                                                             
7 There have been a number of studies on the effectiveness of these incentives (see Berger (1993), Hall and Van 
Reenan (2000), Rao (2016), and Hoopes (2015) for discussion of this literature). 
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implemented in a country. For example, Karkinsky and Riedel (2012) regress the number of patent 

applications (at the subsidiary-year level) on country-level tax rates. They find a negative 

association and interpret it as innovation box regimes affecting the location of firms’ IP assets.8  

Several concurrent papers extend the study of innovation box regimes to examine their effect 

on cross-border payments and the location of reported income. Koethenbuerger et al. (2018) 

identify firms in innovation box regimes with pre-existing patents prior to the enactment of these 

regimes and find that these firms report 5 percent higher pre-tax profits in the jurisdiction after the 

regime is in place relative to affiliates of domestic conglomerates, consistent with changes in 

income-shifting behavior.  Bornemann et al. (2018) study firms’ responses to the Belgium 

innovation box and show that patent-owning firms do not significantly increase patenting activity 

following the implementation of the innovation box in Belgium (contrary to much of the other 

evidence discussed above). However, they find lower effective tax rates within a sub-sample of 

firms that they identify as unable to engage in tax-motivated income shifting (i.e., domestic-only 

firms or multinationals without an immediate parent or subsidiary in a lower-tax jurisdiction).  

                                                             
8 Other studies find similar results using different methods. Ernst and Spengel (2011) estimate a probit model on a 
sample from 1998 to 2007 in which an indicator for having a patent (as well as the number of patents) is regressed on 
the corporate tax rate. Hassbring and Edwall (2013) use an indicator for innovation box countries rather than the tax 
rate as the independent variable of interest in studying a sample of firms from 2000 to 2010. Ernst, Richter, and Riedel 
(2014) test the relation between patent quality (measured with number of forward citations and other measures) and 
the tax rate for a sample of firms from 1995 to 2007. Alstadsaeter et al. (2017) include both the corporate tax rate and 
an indicator for an innovation box country as variables of interest in studying firms from 2000 to 2011. Bohm, 
Karkinsky, Knoll, and Riedel. (2015) study the association between the likelihood of re-locating a patent from an 
inventor’s home country to a foreign country and the corporate income tax rate, as well as variables intended to capture 
the patent’s quality and value (i.e., the number of countries in which the firm seeks patent protection, as well as the 
number of forward citations). Bradley, Dauchy, and Robinson (2015) regress the number of patents on tax rates, an 
innovation box indicator, and the interaction of the two for a sample from 1990 to 2012 and also include tests of 
different ownership thresholds. Schwab and Todtenhaupt (2016) study cross-border changes in R&D activity 
(measured as the number of patent filings) within multinational firms with operations in innovation box jurisdictions, 
finding positive spillovers following the implementation of innovation box regimes without nexus requirements. 
Dudar and Voget (2016) compare tax elasticities of patents and trademarks and find that the location of trademarks is 
more sensitive than that of patents to changes in taxes. Gaessler, Hall, and Harhoff (2018) find increases in 
international transfers of patents, but no increase in the patented inventions. The collective evidence suggests that 
patent quality/number of patents/number of patent applications are negatively related to a country’s tax rate (inclusive 
of any innovation box benefit). In addition, other studies use simulations to study the effect of tax reforms on the 
location of firm IP (Griffith, Miller, and O’Connell 2010, 2014) and estimate future cost of capital measures (Evers et 
al. 2015) to evaluate the benefit of these regimes. 
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Two studies use U.S. data to study the effect of innovation box incentives on activities of U.S. 

entities. Dowd, Landefeld, and Moore (2019) study U.S. subsidiaries of foreign-owned companies.  

They find that, after an innovation box is implemented in a foreign jurisdiction in which the foreign 

parent or a foreign related entity operates, the U.S. operations report an 8-13 percent increase in 

U.S. gross receipts, total compensation, and investment. However, they also observe an increase 

of 10 percent and 12 percent in foreign related party payments of rents and other deductions, 

respectively.  These payments offset any increase in reported U.S. gross receipts, implying no 

overall increase in reported U.S. net income.  The results are interpreted as evidence that these 

innovation box regimes encourage U.S. activity because the profits can effectively be stripped out 

by the foreign parent. Similarly, Ohrn (2016) finds that U.S. payments to foreign parties for the 

use of IP increase, but only in response to innovation box regimes that permit income from existing 

IP to qualify. The paper also shows that R&D responds only to IP regimes that apply to newly 

developed R&D, suggesting that specific elements of these regimes are important when testing 

firms’ responses or that not enough time has passed to observe the development of new IP. 

Finally, Brannon and Hanlon (2015) survey the biotech and pharmaceutical industries and find 

that the profitable respondents state they would source more income, more R&D, and more 

manufacturing to the U.S. if the U.S. were to adopt an innovation box. In contrast to the above 

papers, of which several focus on changes in reported levels of income or effective tax rates, our 

study tests tax-motivated income shifting by examining changes in the sensitivity of reported 

income to tax rates.  Further, we examine changes in employment across multiple innovation box 

countries (augmenting the knowledge of employment-related effects from Bornemann et al. 2018) 

and capital expenditure spending, which has not previously been tested. Thus, our results further 

our knowledge about both the reporting and real effects of innovation box tax policy.   
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III. HYPOTHESES DEVELOPMENT 

We have three hypotheses in our study. First, we examine the premise that firms respond to 

the innovation box incentive by changing existing income shifting behavior. Although lower tax 

rates are generally associated with more reported income in a tax jurisdiction, there are reasons 

why the innovation box regime may not yield similar results. Specifically, the regimes are 

narrowly focused on IP income and may not provide sufficiently lower tax rates than other 

countries’ basic corporate tax rate to attract additional income. For example, Ireland’s corporate 

tax rate is 12.5 percent, and permitted tax structures such as the “Double Irish” effectively lowered 

the rate further.9 In addition, although prior literature shows an increase in patent filings in 

innovation box countries following the implementation of the regime (as discussed above), the 

increase in patents may not be accompanied by an increase in income because firms generally file 

for patent protection in all jurisdictions in which they exploit an intangible asset.  

Despite these potential tensions, we state our first hypothesis in the alternative form, consistent 

with prior literature and the policy goals of innovation boxes:  

H1: Tax-motivated reported income increases in innovation box firm-country-years following the 
implementation of an innovation box, relative to a matched sample of non-innovation box 
firm-country-years. 

 
Our second and third hypotheses examine whether innovation box regimes are associated with 

increased real activity within the jurisdiction. Because prior literature shows that investment and 

employment are negatively related to tax rates (see Hassett and Hubbard (2002); Hassett and 

Newmark (2008); and Giroud and Rauh (2019) for reviews of this literature), we expect an increase 

in investment and employment following a reduction in a country’s tax rate via the innovation box 

                                                             
9 The Irish Resident/Non-Resident (so-called “Double Irish”) structure uses two corporations incorporated in Ireland, 
only one of which is a tax resident of Ireland (the Irish Resident). The other corporation (the Irish Non-Resident), 
whose central management and control lies outside Ireland, typically has tax residency in a tax haven. The structure 
was popular among multinationals because it allowed them to shift profits, usually related to intangibles, to the Irish 
Non-Resident. Ireland disallowed the structure in 2015, although existing structures were grandfathered until 2020.  
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incentive.10 However, as noted above, the preferential innovation box rates may be insufficient to 

change behavior, especially with respect to real activity based on Slemrod’s (1992) hierarchy of 

tax responsiveness. That is, these responses may be too costly relative to altering the location of 

reported income, and thus it is possible that we could observe some changes in income shifting (as 

predicted in H1) but little investment and employment effect. We state our second and third 

hypotheses in the alternative form, consistent with the policy goals of innovation boxes: 

H2: Investment increases in innovation box firm-country-years following the implementation of 
an innovation box, relative to a matched sample of non-innovation box firm-country-years.   

 
H3: Employment increases in innovation box firm-country-years following the implementation of 

an innovation box, relative to a matched sample of non-innovation box firm-country-years. 
 

IV. RESEARCH DESIGN AND DATA 

Tests of H1: Income Shifting 

Tests of income shifting are inherently difficult. Ideally, we would compare a measure of 

“true” or unshifted income to what is reported. However, unshifted income is unobservable. 

Similar to the financial accounting literature on earnings management (see Dechow, Ge, and 

Schrand (2010) for a review), much work has been done in developing models and methods to 

identify income shifting, despite this inherent difficulty (see Dharmapala (2014) for a review of 

this literature). The accounting and economics literatures have yielded four main approaches to 

identifying tax-motivated income shifting, each with strengths and weaknesses. One of the earlier 

methods was developed by Hines and Rice (1994) and has been used in many subsequent studies 

(e.g, Huizinga and Laeven 2008; Markle 2015; De Simone 2016). The Hines and Rice (1994) 

model uses country-year financial statement data of MNEs’ subsidiaries to specifically study 

income shifting across the U.S. and multiple foreign jurisdictions. They use a Cobb-Douglas 

approach to estimate the amount of economic income expected to be reported in a jurisdiction. 

                                                             
10 We also predict an increase in R&D spending. However, we are unable to R&D spending due to data limitations. 
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This approach models pre-tax income as a function of the country’s tax rate, as well as proxies for 

assets, labor, and productivity using aggregate country-level data. Hines and Rice (1994) show a 

negative relation between reported income and tax rates: an increase of one percentage point in a 

country’s tax rate is associated with a three percent reduction in reported profits.  

The three other primary methods are (i) Klassen, Lang, and Wolfson (1993), who compare the 

relation between changes in returns on equity of U.S. multinationals and global tax rate changes 

to the relation reported by a control sample of domestic-only firms and non-U.S. firms;  (ii) Collins, 

Kemsley, and Lang (1998) (extended by Klassen and Laplante (2012)), who test income shifting 

by U.S. MNEs by examining the cross-sectional relation between firm-level foreign profit margins 

and average foreign tax rates (the notion being that if U.S. MNEs respond to high foreign tax rates 

by shifting income into the U.S, then they expect to find a negative relation between foreign profit 

margins and average foreign tax rates); and (iii) Dyreng and Markle (2016) who simultaneously 

estimate changes in domestic and foreign pre-tax income as a function of changes in foreign and 

domestic sales under the assumption that the proportion of sales to foreign third-party customers 

best represents where foreign income should be reported. All three methods use consolidated 

financial statement data to study foreign versus domestic performance rather than estimating 

income shifting across multiple foreign jurisdictions.11 

We select the Hines and Rice (1994) model for our study for several reasons. First, the Hines 

and Rice (1994) model is the only model originally estimated at the country level and, therefore, 

requires little alteration in our setting. Estimation at the country level permits more precise 

measurement of the constructs of interest (income shifting and real activity), as well as the relation 

                                                             
11 Other approaches include Dharmapala and Riedel (2013), who adapt the Hines and Rice (1994) model.  Using data 
from Bureau van Dijk from 1995 through 2005, they study how positive shocks to parent company income propagate 
across low-tax and high-tax subsidiaries and find that much of the shock is reported in low-tax affiliates. Schimanski 
(2017) replicates the model for the more recent period from 2006 to 2015 and shows that the results hold in this more 
recent period only after replacing statutory tax rates with effective tax rates.  In addition, Dowd, Landefeld, and Moore 
(2017) use U.S. income tax return data to examine income shifting after accounting for nonlinearities.  
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between these constructs and innovation box incentives, which also vary at the country level. In 

contrast, using the other common models in our setting would require either consolidation of our 

country-level data or adaptation of the model for estimation at the country-year level.12   

Second, the dependent variable in the model is the log of pre-tax income and does not require 

scaling by other firm-country-year-specific measures that may be affected by innovation box 

regimes. For example, Klassen et al. (1993) use return on equity (ROE) and return on assets (ROA) 

as the dependent variable, and Collins et al. (1998) use return on sales (ROS).13 To the extent that 

equity, assets, or sales are also affected by the innovation box tax incentive (for example, if total 

assets increase due to greater investment spending post-innovation box), then we may observe an 

empirical result associated with changes in the scalar variable rather than in reported income.    

 Third, the Hines and Rice (1994) model explicitly controls for levels of investment and 

employment within a jurisdiction, which we also predict will be affected by an innovation box 

regime (H2 and H3). Because we expect to observe increased real activity in the post-innovation 

box period, and also because prior literature shows that real activity is associated with the level of 

reported income, the empirical model we select must control for real activity effects. The Hines 

and Rice (1994) model is the only income shifting model that includes such controls.      

Though this model seems most appropriate for testing our hypotheses, we acknowledge that 

selection of this model imposes certain empirical trade-offs and is subject to limitations. One of 

the main concerns is that the model assumes that the physical location of assets and labor can be 

used to predict economic income. Measures of physical assets generally exclude intangibles, which 

are increasingly important in generating income and particularly relevant in the innovation box 

                                                             
12 For example, the Dyreng and Markle (2016) model simultaneously estimates foreign and domestic profits. Adapting 
their model to the firm-country-year level would therefore require simultaneous equations for each jurisdiction in a 
given multinational group-year. The multinational groups in our sample own affiliates in up to 25 different western 
European jurisdictions in a given year, making this approach intractable in our setting. 
13 Affiliate shareholder equity values can take on more extreme values relative to consolidated shareholder equity, 
which Klassen et al. (1993) use to attribute shareholder equity values to domestic versus foreign operations. Klassen 
et al. (1993) indicate that alternatively scaling by the book value of assets does not change the tenor of their results. 
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setting. However, intangibles are often unobservable, as a significant portion of costs incurred in 

developing intangibles is expensed as R&D costs; further, intangibles are often used to facilitate 

cross-jurisdictional income shifting. That is, inclusion of an intangibles variable in the model 

would likely subsume some of the effects of the tax incentives. Thus, it may be better to not control 

for intangibles (even if they were perfectly observable) and to interpret the coefficient on the tax 

rate variable as capturing the location of reported income from intangibles.  Another limitation of 

the Hines and Rice (1994) model is that statutory tax rates may vary little throughout the sample 

period, in which case it is more difficult to estimate the relation between tax rates and reported 

income, thus yielding lower-bound estimates of income shifting activity.  To some extent, our use 

of changes in tax rates attributable to the implementation of innovation box regimes mitigates this 

concern and provides a more powerful setting to examine changes in income shifting behavior. 

We estimate the Hines and Rice (1994) model, augmented with additional variables to test our 

income shifting hypothesis as follows:  

Log(EBIT)i,c,t = α + β1*Log(Capital)i,c,t + β2*Log(Labor)i,c,t + β3*Log(GDP)c,t + β4*STRc,t + 
β5*Posti,c,t + β6*IBc + β7*STRc,t*Posti,c,t + β8*STRc,t*IBc +β9*Posti,c,t*IBc + 
β10*STRc,t*Posti,c,t*IBc + IndustryFE + YearFE (1) 

 
We estimate the model at the firm-country-year level, and the subscripts i, c, and t denote firm, 

country, and year, respectively. We employ a matched sample design in which firm-country-year 

observations for countries that implement an innovation box at any point are designated as 

“treatment” observations and firm-country-year observations for countries that do not implement 

an innovation box at any point in our sample period are “control” (or “benchmark”) observations.  

In subsequent tests, we also match the treatment observations to a sample of standalone entities in 

the same innovation box countries.14 We obtain all data from Bureau van Dijk’s Amadeus database 

unless otherwise noted, and we winsorize continuous variables at the 1st and 9th percentiles. A 

                                                             
14 We discuss the robustness of results to alternative matched samples in Section VI. 
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detailed description of the variables is in Appendix B. The dependent variable is the logarithm of 

earnings before interest and taxes (EBIT). Capitali,c,t is tangible fixed assets (TFAS), and Labori,c,t 

is compensation expense (STAF). Consistent with prior literature, both capital and labor are 

predicted to be positively associated with reported income. Log(GDP)c,t is the log of the country’s 

gross domestic product (GDP) and is obtained from the World Bank’s World Development 

Indicators database. We expect a positive association between reported income and GDP. STRc,t is 

the statutory tax rate of the country obtained from KPMG. The country-level statutory tax rate 

does not reflect the lower innovation box rates. Consistent prior literature, we expect β4<0.  

The other variables are those we add to the original Hines and Rice (1994) model to test our 

research question. Posti,c,t is an indicator variable equal to one for treatment and matched control 

observations in which the innovation box benefits are available for qualifying treatment firm-

country-years, and zero otherwise. IBc is an indicator variable equal to one for firm-country-years 

in countries that implement an innovation box regime and zero otherwise. Thus, we have a design 

that compares the change in income shifting of observations in an innovation box country after the 

innovation box was enacted to the change in income shifting of a matched sample of observations 

in non-innovation box countries over the same time period (i.e., an interrupted time-series test for 

a “treatment” sample and a benchmark or “control” sample). We have no prediction for the 

coefficients on Posti,c,t, IBc, or their interaction, as it is unclear ex ante how the innovation box 

regime or countries implementing these benefits affect reported levels of income not otherwise 

explained by the determinants of the model (i.e., capital, labor, productivity, and tax incentives).  

The coefficient of interest, β10, is on the interaction term, STRc,t*Posti,c,t*IBc. Recall that in the 

Hines and Rice (1994) model, the coefficient on STR is interpreted as “income shifting,” as it 

captures the association of reported income with the tax rate in the jurisdiction, after controlling 

for other determinants of reported income. In our study, we predict that firms will report more tax-

motivated income in innovation box jurisdictions following the enactment of the innovation box. 
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Thus, we interpret β10 as capturing whether reported income in innovation box countries is less 

sensitive to the statutory tax rate following the enactment of an innovation box regime. In our 

sample, the countries that adopt an innovation box regime have an average statutory tax rate that 

is relatively high and thus, companies in those jurisdictions are likely shifting income out of the 

jurisdiction prior to the innovation box being enacted.15 As a result, we can interpret a positive 

coefficient on the interaction of interest in our test (β10) as less income shifting out of the (relatively 

high tax) jurisdiction. In all specifications, we include industry and year fixed effects and cluster 

standard errors by MNE group. We include year fixed effects, as well as the main effect of Posti,c,t, 

because the latter term is not a cross-sectional constant; that is, it varies by observation (in the case 

of matched control firm-country-years), country, and year in the sample.16 

 Tests of H2: Investment 

To test our second hypothesis, we estimate the following: 

PctChgCapitali,c,t = � + β1*Log(TotalAssets)i,c,t-1 + β2*ROAi,c,t-1 + β3*SalesGrowthi,c,t-2 to t + 
β4*Leveragei,c,t-1 +β5*Log(GDP)c,t + β6*STRc,t + β7*Posti,c,t + β8*IBc + 
β9*Posti,c,t*IBc + IndustryFE + YearFE (2) 

 
The dependent variable PctChgCapitali,c,t is intended to measure the amount of annual capital 

expenditure spending. However, the amount of capital expenditures is not a data field that is 

available in the Bureau van Dijk data. Thus, we estimate the amount of capital expenditures as 

follows. First, we compute ChgCapitali,c, which is the change in the balance sheet amount of fixed 

assets (TFAS) from year t-1 to t. We add depreciation expense (DEPR) in year t so that the change 

in book value more closely reflects fixed asset additions net of disposals.17 We then scale this 

amount by the beginning balance of fixed assets, Capitali,c,t-1.18  

                                                             
15 We discuss the endogeneity issue with respect to the choice of an innovation box and the tax rate below. 
16 In additional analyses, we find that our inferences are generally robust to excluding year fixed effects.  
17 Ideally, our measure would not include disposals, but data on disposals are not available. 
18 Capital expenditures (or an approximation thereof based on the change in assets) are also used in Almeida and 
Campello (2007), McNichols and Stubben (2008), Badertscher et al. (2013), and Shroff et al. (2014). Shroff et al. 
(2014) also use Bureau van Dijk data and calculate a similar measure of asset growth to proxy for investment spending. 
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We follow the literature (Desai, Foley, and Hines 2004; Badertscher, Shroff, and White 2013; 

Shroff, Verdi, and Yu 2014; and Lester 2019) and include controls for: ROAi,c,t-1, measured as pre-

tax income (PLBT) scaled by total assets (TOAS);  SalesGrowthi,c,t-2 to t, measured as the average 

change in operating revenues (OPRE) from year t-2 to year t; and Leveragei,c,t-1, measured as the 

sum of current (CULI) and non-current liabilities (NCLI) scaled by total assets (TOAS).   

Our variable of interest is the interaction between Posti,c,t and IBc (β9) and captures the extent 

to which investment differs in innovation-box countries relative to non-innovation box countries 

in the years following implementation relative to before the regime was in place.19 Consistent with 

firms responding to innovation boxes by increasing real activity, we predict β9>0.  

Tests of H3: Employment 

Our third hypothesis predicts an increase in local country employment following the enactment 

of an innovation box. To test H3, we estimate the following: 

Log(Employees)i,c,t = � + β1*Log(TotalAssets)i,c,t-1 + β2*ROAi,c,t-1 + β3*CurrentAssetsi,c,t-1 + 
β4*CapitalIntensityi,c,t-1 + β5*Log(GDP)c,t + β6*STRc,t +  β7*Posti,c,t +  
β8*IBc + β9*Posti,c,t*IBc +  IndustryFE + YearFE (3) 

 
The dependent variable is the logarithm of the number of employees (EMPL) measured at the 

firm-country-year level (Log(Employees)i,c,t). As in our tests of H2, our variable of interest is the 

interaction between Posti,c,t and IBc, and we predict β9 > 0. We control for size using the logarithm 

of total assets (TOAS), Log(TotalAssets)i,c,t-1, and performance using ROAi,c,t-1, defined above. We 

include two measures of tangibility to account for the potentially different demand for employees 

in capital intensive observations: CurrentAssetsi,c,t-1 is current assets (CUAS) scaled by total assets 

(TOAS), and CapitalIntensityi,c,t-1 is tangible fixed assets (TFAS) scaled by total assets (TOAS). 

                                                             
19 For H1, we test the effect of the regulatory change on income shifting using a triple interaction term. The triple 
interaction term captures the effect of income shifting (which itself is detected based on the coefficient on STR) 
following the implementation of an innovation box (Post) in innovation box countries (IB). Because we can directly 
observe investment and employment, and therefore are able to use measures of these outcomes as the dependent 
variable in Equations (2) and (3), we test the effect of the regulatory change using the interaction term Post*IB.  



17 
 

Finally, we control for economic productivity (Log(GDP)c,t), and tax incentives (STRc,t). We 

include industry and year fixed effects and cluster standard errors by MNE group. 

Samples 

Our samples begin with the Western European subsidiaries of European MNEs from Bureau 

van Dijk’s Amadeus database. We focus on Western Europe because the region includes both 

innovation box and non-innovation box countries, and the implementation dates for the innovation 

box countries in the sample are staggered throughout the period, allowing for more precise 

identification of the corresponding effects. In addition, limited liability entities in Europe are 

required to publicly report separate entity financials during our sample period, which permits 

observation of a multinational firm’s separate affiliates and subsidiaries. Furthermore, Amadeus 

data are known to be relatively more complete for Western Europe as compared to other 

geographies available from Bureau van Dijk, and focusing on this region increases the relative 

homogeneity of economies studied. However, we acknowledge known limitations of the Bureau 

van Dijk data.  For example, there is no reporting requirement for unlimited liability entities or for 

branch operations; thus, some MNE activity may not be captured due to the statutory reporting 

rules in certain countries.  We are unable to capture activity across all affiliates of a European 

multinational given that data coverage of subsidiaries in other jurisdictions (including North 

America and Asia, for example) are not well populated.  Finally, the data are only available for a 

rolling period of time, which limits our ability to include many pre-period years in our sample for 

Belgium and the Netherlands, which enacted the incentive regimes in 2007. 

We present the Western European countries and their statutory tax rates by year in Appendix 

C. We highlight country-years in which an innovation box incentive is available during our sample 

period.  We do not highlight any years for Poland because the innovation box was enacted after 

the end of the sample period (in 2019). Additionally, the following six European countries 

presented in Appendix C are not included in our sample: Cyprus and Switzerland (very few 
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observations in Amadeus, none of which have all of the requisite data); Liechtenstein (not well 

covered by Amadeus); and France, Hungary, and Ireland (no observations in the period prior to 

the implementation of the innovation box regime).  Because of our focus on European countries, 

Appendix C excludes non-European innovation box countries (India, Israel, Korea, and Turkey). 

Table 1, Panel A details the sample selection requirements. We have three samples that 

correspond to our three hypotheses. We use data from 2006 to 2016 for a starting sample of 85,436 

firm-country-year observations with financial statement data required to estimate Equation (1). 

We also require each observation to report a non-missing, non-negative value for EBITt-1, 

Capitalt-1, Labort-1, and we require each observation to have an industry code.20  

Within this sample, we match treatment firm-country-years (observations operating in a 

country that implements an innovation box) to control firm-country-years (observations operating 

in a country that does not implement an innovation box).21 We then omit any observations that are 

not matched, of which 30,945 are non-treatment firm-country-years, and 9,204 are firm-country-

years in innovation box countries without the requisite observations to estimate pre-period (France, 

Hungary, Ireland) effects.  The H1 sample includes 24,332 firm-country-years after imposing all 

necessary data restrictions and matching with control firm-country-years.  

To obtain the sample for our tests of H2, we further require depreciation expense in year t to 

construct the dependent variable, as well as lagged total assets, total liabilities, and sales to 

construct control variables. Additionally, we require that the dependent variable PctChgCapitali,c,t 

be within the range [-1, 5].22 Our resulting sample for the H2 tests is 23,267 observations.  

                                                             
20 Because the affiliate industry code is often missing, we require the parent company industry code.  If the parent 
industry code in a particular year is missing, we attempt to fill this industry code by referencing the industry reported 
in an adjacent year.  We drop observations for which a parent industry code is never reported during the sample period.   
21 We discuss our matching procedure below. 
22 This range effectively limits capital expenditure spending to 500 percent of beginning-of-year fixed assets. This 
step results in losing 756 observations that report extremely high capital expenditure spending (up to 61,500 percent) 
relative to total fixed assets. In Section VI, we discuss the robustness of results to using alternative cut-offs.    
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To obtain the sample for tests of H3, we drop observations missing lagged total assets and 

number of employees. Our resulting sample for tests of H3 is 22,396 observations.23 Panel B of 

Table 1 presents the number of firm-country-year observations by country for each sample. 

Matched Controls 

We match treatment observations to control observations in the year prior to innovation box 

implementation using nearest neighbor propensity score matching (with replacement).  We match 

on the logarithm of tangible fixed assets in year t-1 (TFAS) and the logarithm of compensation 

expense in year t-1 (STAF) (unwinsorized values) within industry and year. This matching 

approach results in 1,662 treatment-control matched pairs, for which the control observations 

reflect 1,370 distinct control firm-country-years, distributed across 18 western European countries. 

  We confirm that the matching approach yields proper matches, as we observe no significant 

differences in the matching criteria between treatment and control observations in Table 2, Panel 

A.  Specifically, the mean and median values for Log(Capital)i,c,t and Log(Labor)i,c,t are not 

statistically different in the year of matching.  We also observe similar values for EBITi,c,t and 

Log(EBIT)i,c,t, implying that the treatment and matched control observations are similar in terms 

of total fixed assets, compensation expense, and income.   

We note that the average country statutory tax rates for the IB observations of 29.0 percent in 

innovation box countries is significantly higher than the average statutory tax rate of 23.0 percent 

in non-innovation box countries (p<0.01). This finding suggests that our treatment observations 

face relatively high tax rates such that, absent innovation box incentives, they likely shift income 

out of the country to lower-tax related-party affiliates. We note that the treatment and control 

observations differ on several other characteristics in Table 2.  Therefore, we control for country-

level characteristics (such as GDP) and firm-country-year financial measures (such as ROA).  

                                                             
23 In untabulated tests, we test our hypotheses using a single sample that meets the sample selection criteria for all 
three models. We discuss the robustness of our results to this sample in Section VI. 
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Table 2, Panels B through D present statistics that suggest that the treatment and control 

samples exhibit parallel trends for the tests of Income Shifting (H1), Investment (H2), and 

Employment (H3) in the pre-periods, respectively.  This analysis implies that these groups would 

have likely continued to exhibit similar trends in the outcome variables, absent the innovation box 

regimes. To assess the parallel trends for Income Shifting (H1), first recall that the Hines and Rice 

(1994) model captures income shifting by examining the sensitivity of reported income to the 

statutory tax rate (that is, the estimated coefficient on STRi,c,t). Therefore, we estimate a modified 

version of Equation (1) over three periods prior to the innovation box regimes, including t-3 to t, 

from t-3 to t-1, and from t-2 to t. The estimated coefficient on the interaction of STRi,c,t and IBc 

captures differences in the responsiveness of reported income to tax rates between observations 

located in countries that implement an innovation box relative to observations located in countries 

that do not over these three pre-innovation box periods. Across all three pre-periods, the estimated 

coefficient on the interaction is not statistically significant. This evidence is consistent with 

treatment and control firm-country-years exhibiting similar trends in tax-motivated income 

shifting in the years prior to the implementation of an innovation box regime. However, we 

acknowledge these parallel trends between treatment and benchmark firm-country-years may not 

persist in cross-sectional tests. We address sub-sample trends in Section 5.  

We examine parallel trends for Investment (H2) and Employment (H3) in Panels B and C by 

showing the average change in the corresponding dependent variable for the three pre-treatment 

periods from t-3 to t, from t-3 to t-1, and from t-2 to t. We compare these amounts to the average 

amounts for the control observations and observe no statistically significant differences across the 

pre-treatment periods in either panel. Thus, although the treatment and control observations exhibit 

statistically significant differences in the level of these variables in the matching year (as seen in 

Panel A), this evidence is consistent with treatment and observations exhibiting similar trends in 
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fixed asset spending and employment levels in the years prior to innovation box implementation, 

permitting difference-in-difference inferences from the tests of H2 and H3. 

Descriptive Statistics and Initial Analyses 

Table 3 provides descriptive statistics. We present statistics for EBIT (EBITi,c,t), total assets 

(TotalAssetsi,c,t), operating revenues (Salesi,c,t), and tangible fixed assets (Capitali,c,t) for each 

sample to enable a comparison across the samples. The unit of observation is the firm-country-

year, and financial statement information is reported in thousands of Euros. On average, the firm-

country-years in our sample for H1 have an average EBITi,c,t of roughly €8.4 million and an average 

TotalAssetsi,c,t value of €148.8 million. These firm-country-years report an average of €25.6 

million in total fixed assets and €13.6 million in compensation expense. A comparison of our 

sample descriptives to those reported by Huizinga and Laeven (2008) (Table 3, p. 1171) suggests 

that our sample is comparable in terms of reported Log(EBIT)i,c,t (€6.943 or $7.23 in our sample 

versus $7.70 in theirs) and Log(Capital)i,c,t (€7.188 in our sample or $7.47 versus $8.67 in theirs).24 

We also present summary statistics on variables used to estimate each model. For example, the 

average capital expenditure spending (PctChgCapitali,c,t), is equal to roughly 44 percent of 

beginning-of-year fixed assets, whereas the average number of employees (Employeesi,c,t) in the 

sample for H3 is 344.5. The average amounts of ROA are similar across the H2 and H3 samples 

(11.0 percent and 10.8 percent, respectively).  The mean statutory tax rate (STRc,t) is approximately 

26 percent, roughly consistent with the OECD average during this period (OECD.Stat 2017).  

V. RESULTS OF EMPIRICAL TESTS 

Results of Empirical Tests of H1: Income Shifting  

Table 4 presents the results of testing H1. We present the results for the full sample and two 

sub-samples based on the extent of the innovation box benefit. In Column (1), we confirm we can 

                                                             
24 We convert the unlogged Euro amounts to U.S. dollars for this comparison using the average U.S. dollar-Euro 
conversion rate of approximately 1.3 during the sample period. 
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replicate inferences from Hines and Rice (1994) in our sample. Consistent with Hines and Rice 

(1994), we find a negative and significant coefficient on STRi,c,t, suggesting that firms report less 

profit in a country as tax rates increase. Also consistent with Hines and Rice (1994), we find a 

positive association between reported income and the proxies for capital, labor, and productivity.  

Columns (2) through (4) present results of testing H1. H1 predicts firms will report more tax-

motivated income in innovation box jurisdictions following the enactment of the innovation box. 

Our coefficient of interest for testing H1, β10, is on the interaction between STRi,c,t, Post i,c,t, and 

IBc. Given that treatment observations in our sample experience high statutory tax rates relative to 

their matched controls, a positive coefficient on this interaction is consistent with an attenuation 

in the negative relation between profit and the statutory tax rate following the enactment of an 

innovation box, relative to non-innovation box firm-country-years. In Column (2), we find a 

negative but statistically insignificant coefficient on the triple interaction term, suggesting no 

change in income shifting by innovation-box observations on average after implementation.   

At the bottom of the table, we report results of tests of the coefficient differences between all 

four sub-groups of firm-country-years; additional details of each group’s relevant coefficient for 

the pre- and post-innovation period, as well as the p-values for differences in the coefficients across 

groups, are reported in Internet Appendix Table A1. The difference in innovation box country 

observations versus non-innovation box country observations in the pre-period (equivalent to β8 in 

the regression results) is positive but statistically insignificant, indicating that innovation box firm-

country-years do not exhibit different income shifting relative to non-innovation box firm-country-

years in the pre-innovation box period.  This lack of statistical difference confirms that these two 

samples exhibited parallel trends in income shifting in the years preceding an innovation box.  

There is no statistically significant difference in income shifting after the implementation of the 

innovation box for innovation box firm-country-years (difference = -1.2863, p-value (untabulated) 

= 0.2046) or for control (benchmark) firm-country-years (difference = -0.1688, p-value = 0.8090), 
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and innovation box firm-country-years exhibit similar income shifting to the control firm-country-

years in the post-period. These results support the conclusion that, for the full sample, neither 

treatment nor control observations exhibit a change in income shifting in the post-period.   

We then parse the sample based on differences in the magnitude of the tax rate reduction 

offered by the innovation box. We estimate the regression separately for countries that offer a 

relatively greater tax rate reduction within the sample and those offering a relatively smaller 

reduction in the tax rate.25  We present these results in Columns (3) and (4) of Panel A. Column 

(3) reports results for estimating Equation (1) on the treatment observations in countries that 

provide the greatest innovation box tax rate benefit (Belgium, Luxembourg, Malta, and the 

Netherlands), as well as their matched control observations. Column (4) reports results for the 

treatment observations in Italy, Portugal, Spain, and the U.K. (which provide a relatively lower 

innovation box tax rate benefit), and their matched control observations.26 We expect that 

relatively large rate reductions result in higher tax-motivated income reported in innovation box 

countries following the enactment of the innovation box regime. Consistent with this prediction, 

in Column (3) we find a positive and significant coefficient on the interaction between STRi,c,t, 

Post i,c,t, and IBc, suggesting reduced sensitivity of reported profits to the statutory tax rate in the 

subset of countries providing the greatest innovation box benefit. In contrast, we find a negative 

and significant coefficient on the triple interaction term in Column (4), suggesting an increase in 

tax-motivated income shifting for the countries that provide the least innovation box benefit.  

                                                             
25 We calculate the magnitude of the innovation box benefit by subtracting a country’s innovation box rate (if a range, 
we use the highest rate) from the statutory tax rate and scaling by the statutory tax rate. For example, for a U.K. firm-
country-year in 2014, we calculate a rate change of 56 percent: the 23 percent statutory tax rate (Appendix C) less the 
10 percent innovation box rate (Appendix A), divided by the 23 percent statutory tax rate (Appendix C).  
26 The magnitude of the tax rate change is negatively correlated with how broadly each regime defines qualifying IP 
in our sample, suggesting these two characteristics of innovation boxes are used by policy makers as complements. 
We considered tests partitioning the sample based on nexus requirements, however few countries have innovation 
boxes and each require varying levels of nexus (i.e., it is not a simple yes or no), so tests are difficult to reliably design. 
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Tests of the coefficient differences between the treatment and control groups of firm-country-

years in the high rate change sub-sample suggest that innovation box firm-country-years exhibit 

more income shifting relative to non-innovation box firm-country-years in the pre-innovation box 

period.  We observe a statistically significant decrease in income shifting after the implementation 

of the innovation box for innovation box firm-country-years (i.e., an increase in the coefficient 

that captures income shifting of 14.8458, p-value = 0.0069), but no statistically significant 

difference in income shifting after the implementation of the innovation box for control 

(benchmark) firm-country-years (difference = 0.0156, p-value = 0.9857).  Finally, the income 

shifting behavior of treatment and control (benchmark) observations is different in the post-period 

(difference = -6.7534, p-value = 0.0782), supporting our finding above that in the high rate change 

sub-sample, the change in income shifting behavior by treatment observations is significantly 

different than the change for observations in non-innovation box countries.  

Tests of differences in coefficients for the low rate change sub-sample indicate no difference 

in income shifting between the two groups of firm-country-years in the pre-innovation box period.  

Innovation box firm-country-years increase income shifting after the implementation of the 

innovation box (i.e., a decrease in the coefficient that captures income shifting of -3.1891, p-value 

= 0.0010), while control (benchmark) firm-country-years exhibit no change in income shifting 

after the implementation of the innovation box.  The change by the observations in innovation box 

countries contributes to the statistically significant difference in the income shifting of innovation 

box firm-country-years relative to control (benchmark) firm-country-years after the innovation 

box is in place (difference = -2.8764, p-value = 0.046).  These results, including the negative and 

statistically significant coefficient on the triple interaction term in Column (4), provide evidence 

that the income shifting of innovation box firm-country-years increases following the 

implementation of the innovation box relative to control (benchmark) firm-country-years. We did 

not have an ex ante prediction about this sub-sample, and thus we can only provide conjectures ex 
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post. If the innovation box benefits are weak, they will not have the desired effect; for example, 

firms operating in these countries may not alter their income shifting activities if they think this 

incentive is the government’s “best offer” or if other countries provide better incentives.  

In terms of economic magnitudes, the estimated coefficients from Column (3) mean that a one 

percent change in the statutory tax rate is associated with 14.83 percent less income shifting out of 

the country relative to the matched control (benchmark) firm-country-years. Given the average 

level of EBIT, this is equivalent to roughly €1.31 million higher profit for the average firm-

country-year.27 These results highlight that the effectiveness of the innovation box regime in 

reducing tax-motivated income shifting hinges on the level of tax benefit provided. 

Results of Empirical Tests of H2: Investment 

Our tests of H2 model investment as a function of the Posti,c,t and IBc indicator variables, the 

interaction of these two indicator variables, and other determinants of investment. We report these 

results in Table 5. In Column (1), we estimate the investment models without Posti,c,t, IBc, or their 

interaction and find that, consistent with prior literature, fixed asset investment is increasing in 

firm-country-year profitability, sales growth, and leverage, but decreasing in size. 

We test H2 in Columns (2) through (4). As discussed previously, the dependent variable 

PctChgCapitali,c,t is intended to approximate the annual capital expenditure spending. In Column 

(2) for the full sample, we observe a negative but insignificant coefficient on the interaction 

between Posti,c,t and IBc, suggesting that there is no significant change in investment on average in 

innovation box countries following the enactment of the innovation box.  

Columns (3) and (4) examine cross-sectional differences in the magnitude of the innovation 

box tax benefit. As before, we calculate the innovation box rate reduction as the statutory tax rate 

less the maximum innovation box rate, scaled by the statutory tax rate. We estimate a positive and 

                                                             
27 Because the dependent variable is the logarithmic transformation of income, we interpret the coefficient in terms of 
a one percent change in the statutory tax rate.   



26 
 

significant coefficient on the interaction term in the high rate change sample, which is evidence 

that treatment firm-country-years increase investment following the innovation box relative to 

matched control firm-country-years. Economically, the estimated coefficient suggests a 4.42 

percent increase in capital expenditures given a firm-country-year’s average fixed asset base. In 

contrast, we estimate a negative and significant coefficient on the interaction term in the low rate 

change sample, suggesting that the change in investment by treatment firm-country-years is lower 

than that of the matched control firm-country-years following the implementation of the 

innovation box. Given average investment, we estimate a 1.99 percent decrease in capital 

expenditures for the low rate change sample; untabulated analyses confirm that treatment 

observations are continuing to invest (i.e.,, average PctChgCapitali,c,t is positive in the post-period 

for the IB observations), but less so relative to both the pre-innovation box period and matched 

controls. Additional untabulated tests confirm the coefficient on the interaction term in the high 

rate change sample is statistically different from that in the low rate change sample (t = 2.6753).  

Results of Empirical Tests of H3: Employment 

Our tests of H3 model employment as a function of the interaction between tax incentives, the 

Postc,t indicator variable, and other determinants of employment. We report these results in Table 

6. We first estimate Equation (3) without Posti,c,t, IBc, or their interaction, finding results consistent 

with prior literature: employment is increasing in firm-country-year size, profitability, and capital 

intensity but decreasing in tax rates (Giroud and Rauh 2019). 

We test H3 in Columns (2) through (4). Our dependent variable is Log(Employees)i,c,t. In 

Column (2), we observe a negative but insignificant coefficient on the interaction, suggesting no 

change in employment on average in innovation box countries following the enactment. In 

Columns (3) and (4), we again partition the sample based on statutory differences across the 

innovation box regimes. We find a positive and significant coefficient on the interaction term in 

Column (3), indicating that treatment firm-country-years exhibit an increase in employment 
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following the implementation of the innovation box relative to control firm-country-years. 

Economically, the 14.42 percent increase employment corresponds to firm-country-years adding, 

on average, 54 employees. In Column (4), we estimate a negative but insignificant coefficient on 

the interaction term, suggesting little evidence of employment effects within the low rate change 

sample. In untabulated tests, we confirm the coefficient on the interaction term in the high rate 

change sample is statistically different from that in the low rate change sample (t = 2.2589).   

VI. ROBUSTNESS TESTS AND ADDITIONAL ANALYSIS 

Domestic Standalone-Entities as Alternative Control Group for H1  

We first assess the robustness of results for H1 using an alternative benchmark group:  

domestic stand-alone entities.28 Matching to domestic stand-alone entities permits comparison of 

income shifting effects among firms subject to the same tax incentive but with differing abilities 

to shift income across jurisdictions. As before, we match observations using nearest neighbor 

propensity score matching (with replacement) and match on the logarithm of tangible fixed assets 

in year t-1 (TFAS) and the logarithm of compensation expense in year t-1 (STAF) within the same 

year.  This sample consists of 1,662 treatment-control matches, for a total sample of 22,926 

observations.  We confirm that we observe no significant differences in the matching criteria 

between treatment and control observations (untabulated). We re-estimate Eq. (1), replacing IBc 

with Affiliatedi, which is an indicator equal to one if the entity is an affiliate of another entity 

observable in the Amadeus data, or zero otherwise.  As before, we predict !"# > 0.   

We present results in Table 7. In general, we find that results are largely consistent with those 

presented in Table 4. We first confirm that we can replicate Hines and Rice (1994) in Column 1 

                                                             
28 We do not use this alternative group to test H2 and H3 because, unlike income shifting, we do not expect different 
investment and employment responses to innovation box regimes by domestic stand-alone firms and affiliated 
observations.  Prior literature suggests both groups should alter domestic investment and employment following a tax 
rate decrease (Hassett and Hubbard 2002; Giroud and Rauh 2019), although recent evidence suggests an inverse 
relation between investment and employment consistent with a substitution of capital for labor (Lester 2019). 
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by observing a negative and statistically significant coefficient of -2.9082 on STRc,t.  In Column 

(2), we observe a positive but statistically insignificant coefficient on !"# (0.4853).  As before, we 

present tests of coefficient differences between groups at the bottom part of the table; Internet 

Appendix Table A2 details the coefficients for both the treatment and control groups and the 

corresponding p-values for differences in coefficients. The profits of affiliated and standalone 

(non-affiliated) entities do not exhibit a statistically different relation with the country’s tax rate in 

periods prior to the innovation box (difference = 1.3314), confirming that these groups exhibited 

similar trends in income-shifting pre-innovation box.  Treatment (affiliated) and domestic stand-

alone entities both exhibit a statistically significant increase in the sensitivity of profits to the 

statutory tax rate (-1.8271 and -2.3124, respectively), but the negative relation between profits of 

the treatment (affiliated) entities’ with the statutory tax rate increases by less following the 

implementation of the innovation box relative to standalone (non-affiliated) entities.  One ex post 

explanation for this effect is that these stand-alone firms begin to evade more tax in the post-period 

if they are otherwise unable to take advantage of legal tax planning strategies.  An alternative 

explanation is that these entities actually are members of a larger group (and also engage in shifting 

more income out of a jurisdiction post-innovation box), but that these related entities are not 

observable within the Amadeus data and thus are misclassified as stand-alone entities.  

In Column (3) and (4), we partition the sample based on the level of tax rate benefit provided 

by the innovation box country.  Within the high rate change sub-sample in Column (3), we observe 

no difference in the relation between reported profits and statutory tax rates between affiliated and 

standalone observations before implementation of the innovation box (β8 = -12.4406).  Within the 

affiliated sample, we observe a positive difference of 9.5671 that indicates less income shifting 

out of these relatively higher tax-rate jurisdictions, although the coefficient is not statistically 

significant (p = 0.1364).  The p-values for the other differences suggest no statistically significant 

change for stand-alone entities (difference = -5.4125, p-value = 0.6623) or for the difference in 
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affiliated and standalone groups post-innovation box (difference = 2.5390, p-value = 0.6584).  The 

overall difference in income shifting from the pre- to post-innovation box period for affiliated 

firm-country-years as compared to stand-alone firms is statistically significant, based on the 

coefficient on the triple interaction term in Column 2 (coefficient = 14.9796).  This effect is 

consistent with and of a similar size to the effect from Table 4, Column 3.  The estimated 

coefficient implies that a one percent change in the statutory tax rate is associated with 14.98 

percent less income shifting out of the country relative to the matched control (benchmark) entities. 

Given average EBIT, this is equivalent to roughly €1.35 million higher profit on average.   

Within the low-rate-change sample, the coefficient on !"# in Column (4) is negative but 

insignificant, implying no change in income shifting by the affiliated firm-country-years in the 

post-innovation box period. Tests of coefficient differences reveal that treatment and benchmark 

observations exhibit no statistically significant difference in the relation between profits and the 

country’s statutory tax rate in the period prior to the innovation box (difference = 1.7112). The 

treatment (affiliated) entities exhibit a statistically significant increase in the sensitivity of profits 

to the statutory tax rate following the implementation of the innovation box (-2.0257), whereas the 

non-affiliated change of -0.7336 is not statistically significant.  The difference between the 

affiliated and non-affiliated groups is not significant in the post-innovation box period.   

Although the domestic standalone entities provide an alternative benchmark group to measure 

the effects of the innovation box on income shifting, we acknowledge that these firms may have 

different production functions relative to members of an affiliated group. Therefore, in additional 

untabulated analysis, we estimate a fully interacted model in which we allow the control variables 

to vary across the two respective groups.  Using the fully interacted model, we find consistent and 

even stronger results to support less income shifting out of a high rate change country by 

multinational affiliates, post-innovation box, relative to the domestic stand-alone entities. 
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In summary, we find similar income shifting results when using domestic stand-alone entities 

as an alternative benchmark group.  Specifically, we observe less income shifting out of a country 

by observations that are members of an affiliated group post-innovation box, relative to a domestic 

control group.  We also observe a negative coefficient for the low-rate change group in Column 

(4) as in Table 4, Column (4), although the effect here is weaker.  Thus, the income shifting results 

appear relatively robust to measurement with different control groups.  

Constant Sample 

We examine the robustness of results to an alternative sample. In additional untabulated 

analyses, we construct a sample of 15,250 firm-country-years that meet all sample selection criteria 

for testing the three hypotheses.  We re-estimate Equation (1) and find consistent results. We 

estimate a positive and significant coefficient on the triple interaction of 14.3974 (t = 1.8479) for 

the sub-sample of innovation box regime observations located in the high-benefit countries (and 

their matches).  Further, consistent with the results presented in Table 4, we find a negative 

coefficient of -4.3662 (t = -2.9002) on the triple interaction term for the low-benefit sample.    

Results are also consistent when using this constant sample to test H2.  We estimate a negative but 

insignificant coefficient on the interaction term of interest (Posti,c,t*IBc) of -0.0054 (t = -0.1767) 

when we test H2 for the full constant sample, and a positive and significant coefficient on the 

interaction term of 0.1202 (t = 1.6305) for the sub-sample of highest innovation box benefit firm-

country-years (and their matches).  We estimate a negative coefficient on the interaction term of 

interest (b9) of -0.0325 (t = -0.9340) for the sub-sample of lowest innovation box benefit firm-

country-years (and their matches), however this effect is insignificant. In tests of H3, we find a 

positive but weaker coefficient on the interaction term of 0.0529 in high-rate-change sub-sample. 

Placebo Tests 

 In anticipation of the innovation box regimes, firms may strategically locate firm capital or 

labor to obtain tax benefits as quickly as possible once the regime is effective.  However, we would 
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not expect anticipatory changes in income shifting, given that income reported in a particular 

jurisdiction will not be eligible for the lower innovation box rate until the regime is effective. To 

confirm that we do not observe income shifting prior to the effective date of innovation boxes, we 

re-estimate our results in a placebo test, where we re-define Posti,c,t using an earlier year in the pre- 

period.  Consistent with expectations, we observe no change in income-shifting based on these 

placebo dates.  Due to limitations in availability of pre-period data for the high rate change samples 

for investment and employment, we are unable to test anticipatory effects for H2 and H3.  

Robustness Tests for Investment Analysis 

The H2 results reflect a sample of observations for which capital expenditures are confined 

between [-1, 5] (i.e., firm-country-years reporting either divestitures of greater than 100 percent of 

existing fixed assets or fixed asset additions greater than 500 percent of existing fixed assets are 

not included in this sample).  We impose this requirement to account for possible data errors that 

could be driving these very large values or for significant corporate changes unrelated to 

innovation box incentives.  In untabulated analysis, we re-estimate Equation (2) using alternative 

cut-offs.  We find consistent results when we expand the sample to include capital expenditures 

within [-1.5, 5.5]; specifically, the coefficient (t-statistic) for the high and low rate change groups 

are 0.0939 (t = 1.4883) and -0.0434 (t = -1.4404), respectively.  We also observe coefficients of a 

similar sign when including capital expenditures within [-2, 6], although the coefficient for the 

high rate change group is not statistically significant, likely due to these more extreme values.    

Investment and Employment Effects 

In additional untabulated analysis, we examine whether the employment effects occur in the 

same subset of observations that increase investment following an innovation box regime. That is, 

we test whether the real effects are complementary or if there is instead a substitution of capital 

for labor.  To do so, we sort innovation box observations in the employment (H3) sub-sample into 

terciles based on the firm-country-year’s number of employees in the first year the observation is 
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in the sample.  We then test the extent of investment and employment effects within each tercile.  

We find complementary effects within the observations with the largest employment (average 852 

employees). These observations report 4.73 percent greater investment (coefficient = 0.1297, t = 

1.4118) and approximately 21.85 percent higher employment (coefficient = 0.2185, t = 1.7732) 

following the innovation box incentive, relative to their corresponding matched controls.29  

This result is counter to that in Dobridge, Landefeld, and Mortenson (2018) and Lester (2019), 

both of which find a substitution of capital for labor following a U.S. domestic manufacturing tax 

incentive.  Possible explanations are that these two incentives have different objectives, are 

structured differently, and are focused on stimulating different types of economic activity, 

therefore motivating different corporate outcomes.  Further, these other papers focus primarily on 

manufacturing firms, whereas we examine firms across a number of industries.  When we 

separately examine the investment and employment effects by terciles for the smaller group of 

manufacturing firms in our sample, we observe effects suggestive of a substitution of capital for 

labor.  Manufacturing observations in the top tercile report a positive and statistically significant 

investment effect (coefficient = 0.4332, t = 1.9501), implying increased investment of 13.55 

percent. However, for this same sub-sample, manufacturing observations have approximately 602 

fewer workers post-innovation box, relative to the set of matched controls.30  This result thus 

suggests consistent effects among manufacturing firms across different studies and also 

demonstrates heterogeneity in the real effects following innovation boxes based on type of income. 

VII. CONCLUSION 

We examine the following goals of innovation boxes: (i) retain mobile income that is otherwise 

shifted out of the country to lower-tax jurisdictions and possibly attract mobile income from higher 

                                                             
29 We observe positive effects in the bottom (middle) tercile, but only the investment (employment) effect is statistically 
significant. 
30 We observe positive but insignificant effects for investment and employment in the bottom and middle terciles. 
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tax jurisdictions, and (ii) increase real activity in a country, thereby adding to the literature that has 

primarily focused on the third goal of increasing innovative activity in a jurisdiction. We find 

evidence that an innovation box regime is associated with less sensitivity of reported profits to 

local country statutory tax rates, which in our tests we interpret as innovation box country 

observations shifting less income out of the country relative to observations located in non-

innovation box jurisdictions. This income shifting effect is concentrated in countries that 

implemented an innovation box with a relatively large tax rate benefit. We find consistent results 

using an alternative benchmark group composed of domestic standalone entities.  Thus, the 

innovation box tax policy seems to be effective at stemming the tide of income shifting out of high 

tax rate countries, consistent with the goals of the policy.   

We also observe investment and employment effects of innovation box regimes. Specifically, 

we find some evidence of increased investment and employment by innovation box observations 

following the implementation of the innovation box incentive. We recognize that there are many 

caveats to these tests, including the limitations of the data, imprecision of some of the variable 

measures (e.g., capital expenditures), and the short sample period that may not allow for sufficient 

time for firms to respond with real activities. As more countries adopt such policies and/or as 

current policies are in place longer, better data will be available to extend these tests.   

Finally, as the BEPS project requires more nexus in the jurisdiction of an innovation box, it 

might be tempting to extrapolate these results to suggest that even more income and economic 

activity may be attracted to these jurisdictions. However, the future results post-BEPS are 

ambiguous, as there are both costs and benefits to increased nexus. Global and local country tax 

reforms will also have an impact on the effectiveness of innovation box regimes as companies 

decide where to locate economic activity and report the associated income. We look forward to 

future research that examines innovation boxes in the post-BEPS world that reflects a continually 

changing global tax environment.   
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Appendix A: Summary of European Innovation Box Regimes 

Country 

First Year 
of IB 

Incentive[a] 

Tax Rate 
on 

Qualifying 
Innovation 
Income[b] 

Income Base 
Used to 

Calculate IB 
Benefit[c] 

Types of Qualifying IP[d] 
Does 

Income 
from 

Existing 
IP 

Qualify? 

Does 
Income 

from 
Acquired 

IP 
Qualify? 

Cap on 
Allowable 

Benefit Patents[e]  
Know
-how 

Trade 
mark

s 

Business 
Names/ 
Secrets/ 
Designs Copyrights Other 

Belgium 2007 6.8% Gross patent 
income, less 
costs of 
acquired IP 

X      No Yes[f] Yes[g] 

Cyprus[h]   2012 2.5% Net income X X X X X X Yes Yes No 

France[h] 2001 15.5%-
17.1% 

Royalties, net 
of 
management 
cost 

X     X Yes Yes[f] No 

Hungary[h] 2003 5.0%-9.5% Royalties X X X X X  Yes Yes Yes[g] 
Ireland[h] 1973 6.25% Profits X     X Yes Yes[f] Yes[g] 
Italy[h] 2015 21.98% Net income X X X X X  Yes Yes[f] Yes[g] 
Liechtenstein[h]  2011 2.5% Net income X  X   X No Yes No 
Luxembourg 2008 5.76% Royalties, less 

amortization, 
R&D, and 
interest 

X  X X X  No Yes[f] No 

Malta 2010 0%-6.25% Gross patent 
income 

X      Yes Yes No 

Netherlands 2007 5%-10% Net income X X  X X X No Yes[f] No[g] 
Poland[h] 2019 5% License and 

IP revenue 
less 
infringement 
costs 

X X X X X X Yes Yes[f] No 

Portugal 2014 11.5% Gross income X X X X X X No No No 
Spain 2008 12%-

15.6% 
Net income X X  X  X Yes No[f] No[g] 

Switzerland[h] 2011 8.8% Gross patent 
income, less 

X  X    Yes Yes No 
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cost of 
acquired IP 

United 
Kingdom 

2013 10.0% Net income X     X Yes Yes[f] No 

This table provides a summary of key features of innovation box incentives obtained from Merrill et al. (2012), PwC Global Research and Development 
Incentives Group (2016), and KPMG Insights (2018).  

[a] France first passed an innovation box regime in 2001 and made subsequent changes in 2005, 2010, and 2011. The Netherlands first implemented an 
innovation box regime in 2007 and expanded the benefits of the innovation box in 2010. Spain increased the benefits of the patent box in 2013.   

[b] The rate for France was reduced to 15.5% in 2012. The Hungary rate depends on the level of taxable income due to the progressive tax rate schedule.  The 
Italian rate dropped to 18.84% and 15.7% in 2016 and 2017, respectively. The Netherlands rate dropped to 5% from 10% as of 1/1/2010.   

[c] In 2012, the base for Spain is gross income. 
[d] In addition to the categories of IP listed above, the countries permit income from these additional types of IP to also qualify for the benefit: France - 

patentable inventions and industrial fabrication processes; Ireland - computer program generated by R&D; Italy - income from all IP; Liechtenstein - utility 
models, designs, software, and technical and scientific databases to qualify; Netherlands - income from IP generated from approved R&D projects; Portugal 
- innovations protected by IP rights; U.K. - regulatory data protection and plant variety rights. 

[e] Includes extended and/or supplementary patent certificates as explicitly listed for Belgium, France, Liechtenstein, and the U.K.   
[f] There are conditions for acquired IP to qualify. Specifically, existing IP must be further developed in Belgium, Ireland, Netherlands, Poland, and the U.K. 

for the associated income to qualify. In France, the acquired IP must be held for two years for the associated income to qualify. In Italy, only 30% of 
income from acquired IP can benefit from the lower IB rate. Luxembourg requires the acquired IP to be from an unrelated party. Spain requires that at 
least 25% of the acquired IP to be created from the licensor before 2012; after 2012, income from acquired IP does not qualify. In the U.K., the acquired 
IP must be further developed and/or actively managed. 

[g] There is a current (or prior) limitation. Specifically, in Belgium, the deduction is limited to 100% of pre-tax income. In Hungary, the deduction is limited 
to 50% of royalty income and 50% of pre-tax income. In Ireland, the deduction is limited by a formula that reflects qualifying R&D expenditures. In Italy, 
the deduction is limited to a percentage of qualifying net income equal to 40% (2015 and 2016) and 50% (2017). Prior to 2010, the Netherlands incentive 
was limited to four times R&D expense. In Spain, the incentive was limited to six times costs before 2013.   

[h] The following countries are not included in our sample: Cyprus and Switzerland (very few observations in Amadeus, none of which have all of the requisite 
data); Liechtenstein (no available observations from Amadeus); France, Hungary, and Ireland (no observations in the period prior to the implementation 
of the innovation box regime); Poland (no observations in the post-period).  In 2010, Ireland repealed their existing patent box regime and then passed a 
new regime effective in 2016. 
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Appendix B:  Description of Variables 
This appendix details how variables are calculated. We obtain all data from Bureau van Dijk’s 
Amadeus database unless otherwise noted. Bureau van Dijk variable names are included in 
parentheses. Subscripts indicate firm (i), country (c) and year (t). 
 

Capitali,c,t Tangible fixed assets (TFAS) 
CapitalIntensityi,c,t-1 Capitali,c,t-1 scaled by TotalAssetsi,c,t-1 
ChgCapitali,c,t Year-on-year change in Capitali,c,t from year t-1 to t 
CurrentAssetsi,c,t-1 Current portion of total assets (CUAS) in year t-1, scaled by TotalAssetst-1 
EBITi,c,t Earnings before interest and taxes (EBIT) 
Employeesi,c,t Number of employees (EMPL) 
IBc An indicator variable equal to one for firm-country-years in countries that 

implement an innovation box regime, and zero otherwise. See Appendix A 
for a summary of countries that implemented innovation box regimes.  Table 
2, Panel B identifies the innovation box countries included in the sample. 

Labori,c,t Compensation expense (STAF) 
Leveragei,c,t-1 Sum of current liabilities (CULI) and non-current liabilities (NCLI) in year 

t-1, scaled by TotalAssetsi,c,t-1 
Log(Capital)i,c,t Log of tangible fixed assets (Capitali,c,t,, as defined above) 
Log(EBIT)i,c,t Log of earnings before interest and taxes (EBITi,c,t , as defined above)  
Log(Employees)i,c,t Log of the number of employees (Employeesi,c,t) 
Log(GDP)c,t Log of country c’s level of gross domestic product, obtained from the World 

Bank’s World Development Indicators database.31    
Log(Labor)i,c,t Log of compensation expense (Labori,c,t, as defined above) 
Log(TotalAssets)i,c,t-1 Log of TotalAssetsi,c,t-1 
PctChgCapitali,c,t Year-on-year change in Capitali,c,t from year t-1 to t, adjusted for 

depreciation expense (DEPR) in year t; this amount is then scaled by 
beginning-of-year total fixed assets (Capitali,c,t-1) 

Posti,c,t An indicator variable equal to one for treatment and matched control firm-
country-year observations in which the innovation box benefits are available 
for qualifying treatment firm-country-years, and zero otherwise.  

ROAi,c,t-1 ROAi,c,t-1 is profit or loss before tax (PLBT) in year t-1, scaled by 
TotalAssetsi,c,t-1 

Salesi,c,t Operating revenue/turnover (OPRE) 
SalesGrowthi,c,t-2 to t Historical two-year average year-on-year change in Salesi,c, scaled by 

Salesi,c,t-1 
STRc,t Statutory tax rate of country c, obtained from the KPMG Corporate Tax 

Rates Table.32  
TotalAssets i,c,t Total assets (TOAS) 

  

                                                             
31 The World Development Indicators database can be accessed at https://data.worldbank.org/data-catalog/world-
development-indicators. 
32 The tax rates table can be accessed at https://home.kpmg.com/xx/en/home/services/tax/tax-tools-and-resources/tax-
rates-online/corporate-tax-rates-table.html. 
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Appendix C: Statutory Tax Rates by Country and Year 
 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Austria 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 
Belgium 33.99% 33.99% 33.99% 33.99% 33.99% 33.99% 33.99% 33.99% 33.99% 33.99% 33.99% 
Bosnia Herzegovina 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 
Bulgaria 15.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 
Croatia 20.00% 20.00% 20.00% 20.00% 20.00% 20.00% 20.00% 20.00% 20.00% 20.00% 20.00% 
Cyprus 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 12.50% 12.50% 12.50% 12.50% 
Czech Republic 24.00% 24.00% 21.00% 20.00% 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 
Denmark 28.00% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 24.50% 22.00% 22.00% 
Estonia 23.00% 22.00% 21.00% 21.00% 21.00% 21.00% 21.00% 21.00% 21.00% 20.00% 20.00% 
Finland 26.00% 26.00% 26.00% 26.00% 26.00% 26.00% 24.50% 24.50% 20.00% 20.00% 20.00% 
France 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 33.33% 
Germany 38.34% 38.36% 29.51% 29.44% 29.41% 29.37% 29.48% 29.55% 29.58% 29.72% 29.72% 
Greece 29.00% 25.00% 25.00% 25.00% 24.00% 20.00% 20.00% 26.00% 26.00% 29.00% 29.00% 
Hungary 16.00% 16.00% 16.00% 16.00% 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 
Iceland 18.00% 18.00% 15.00% 15.00% 18.00% 20.00% 20.00% 20.00% 20.00% 20.00% 20.00% 
Ireland 12.50% 12.50% 12.50% 12.50% 12.50% 12.50% 12.50% 12.50% 12.50% 12.50% 12.50% 
Italy 37.25% 37.25% 31.40% 31.40% 31.40% 31.40% 31.40% 31.40% 31.40% 31.40% 31.40% 
Latvia 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 
Liechtenstein* 20.00% 20.00% 20.00% 20.00% 20.00% 12.50% 12.50% 12.50% 12.50% 12.50% 12.50% 
Lithuania 15.00% 15.00% 15.00% 20.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 15.00% 
Luxembourg 29.63% 29.63% 29.63% 28.59% 28.59% 28.80% 28.80% 29.22% 29.22% 29.22% 29.22% 
Macedonia 15.00% 12.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 
Malta 35.00% 35.00% 35.00% 35.00% 35.00% 35.00% 35.00% 35.00% 35.00% 35.00% 35.00% 
Montenegro 9.00% 9.00% 9.00% 9.00% 9.00% 9.00% 9.00% 9.00% 9.00% 9.00% 9.00% 
Netherlands 29.60% 25.50% 25.50% 25.50% 25.50% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 
Norway 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 28.00% 27.00% 27.00% 26.00% 
Poland 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 
Portugal 27.50% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 25.00% 23.00% 21.00% 21.00% 
Romania 16.00% 16.00% 16.00% 16.00% 16.00% 16.00% 16.00% 16.00% 16.00% 16.00% 16.00% 
Serbia 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 15.00% 15.00% 15.00% 15.00% 
Slovakia 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 19.00% 23.00% 22.00% 22.00% 22.00% 
Slovenia 25.00% 23.00% 22.00% 21.00% 20.00% 20.00% 18.00% 17.00% 17.00% 17.00% 17.00% 
Spain 35.00% 32.50% 30.00% 30.00% 30.00% 30.00% 30.00% 30.00% 30.00% 28.00% 25.00% 
Sweden 28.00% 28.00% 28.00% 26.30% 26.30% 26.30% 26.30% 22.00% 22.00% 22.00% 22.00% 
Switzerland 21.30% 20.63% 19.20% 18.96% 18.75% 18.31% 18.06% 18.01% 17.92% 17.92% 17.92% 
United Kingdom 30.00% 30.00% 30.00% 28.00% 28.00% 28.00% 24.00% 24.00% 23.00% 20.00% 20.00% 

This Appendix provides statutory tax rates obtained from KPMG by country and year. Grey highlighting indicates 
country-years with an innovation box regime. Note that the following six European countries are not included in our 
sample: Liechtenstein (no available observations from Amadeus); Cyprus and Switzerland (very few observations in 
Amadeus, none of which have all of the requisite data); and France, Hungary, and Ireland (no observations in the 
period prior to the implementation of the innovation box regime).  We retain Poland in the sample but treat it as a 
possible control county because it did not implement an innovation box until 2019.  Because Bureau van Dijk data are 
known to be incomplete for non-European jurisdictions, we do not include four non-European innovation box 
countries (India, Israel, Korea, and Turkey).  *Indicates that the statutory tax rate in Liechtenstein prior to 2011 varied 
between 7.5-20%, depending on the return on equity and the amount of distributions made.  
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Figure 1: Map of Innovation Box Countries in Sample 

 

 

This figure presents the number of observations in our sample for each of the innovation box countries we study.  The 
eight countries with requisite data for our sample include Belgium, Italy, Luxembourg, Malta, the Netherlands, 
Portugal, Spain, and the U.K.   
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Table 1: Sample 
Panel A: Sample Selection Criteria 

Firm-country-year observations of subsidiaries of European global ultimate 
owners from the Bureau van Dijk Amadeus database, 2006 to 2016, 
reporting non-negative EBIT (EBIT), tangible fixed assets (TFAS), and 
compensation expense (STAF) in year t 85,436 

Less:   
        Missing NACE industrial code necessary for matching (974) 
        Missing or negative EBIT (EBIT), tangible fixed assets (TFAS), and 

compensation expense (STAF) in year t-1 for matching purposes (19,981) 
        Observations not matched (30,945 are possible “control” observations, 

and 9,204 are firm-country-years from France, Hungary, and 
Ireland without sufficient data in in either the pre- or post-period)  

 
 
 

(40,149) 
Sample for testing H1 24,332 
  
Firm-country-year observations from H1 sample 24,332 
Less:  
       Missing requisite data to construct dependent and control variables  (283) 
       PctChgCapital not within [-1, 5] (756) 
       Matches of observations dropped in above selection criteria (26) 
Sample for testing H2 23,267 
  
Firm-country-year observations from H1 sample 24,332 
Less:  
       Missing requisite data to construct dependent and control variables  (1,886) 
       Matches of observations dropped in above selection criteria (50) 
Sample for testing H3 22,396 
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Table 1: Sample (cont’d) 
Panel B: Observations by Country 

Country IB Incentive H1 H2 H3 
Austria  543 520 358 
Belgium X 3,422 3,364 3,416 
Bosnia and Herzegovina  39 36 39 
Bulgaria  278 274 278 
Croatia  200 187 190 
Czech Republic  1,199 1,140 1,178 
Denmark  85 83 73 
Estonia  401 382 384 
Finland  1,126 926 1,019 
Germany  1,273 1,242 1,211 
Iceland  7 6 4 
Italy X 1,020 939 950 
Latvia  30 30 30 
Luxembourg X 156 131 95 
Malta X 2 1 1 
Netherlands X 52 42 47 
Norway  932 897 185 
Poland  1,299 1,242 800 
Portugal X 1,848 1,791 1,838 
Romania  963 924 956 
Serbia  349 342 340 
Slovakia  758 733 750 
Slovenia  243 243 241 
Spain X 4,334 4,156 4,271 
Sweden  2,295 2,202 2,287 
United Kingdom X 1,478 1,434 1,455 
Total  24,332 23,267 22,396 

 
This table provides sample selection criteria for the three hypothesis tests in Panel A and the number of 
observations by country in Panel B.  Because Poland did not implement an innovation box until 2019, after 
the sample period of this paper, we continue to permit affiliates from this country to be control observations 
for the empirical tests. 

  



44 
 

Table 2: Matched Sample and Parallel Trends  

Panel A: IB Observations and Matched Control Observations 

 
IB  

Firm-Country-Years 
Control  

Firm-Country-Years Difference 
  Mean Median Mean Median Mean Median 

Log(Capital)i,c,t 6.92  7.15  6.89  7.05  0.02 0.10 
Log(Labor)i,c,t 7.68  7.66  7.68  7.74  0.00 -0.09 
EBITi,c,t 6,308  865.9  7,600  897.1  -1,291 -31.2 
Log(EBIT)i,c,t 6.73  6.76  6.77  6.80  -0.04 -0.04 
Log(GDP)c,t 27.50  28.12  26.51  26.69  1.00*** 1.44*** 
STRc,t 0.29  0.30  0.23  0.22  0.06*** 0.08*** 
TotalAssets i,c,t 118,603  12,715  114,423       8,917  4,180 3,798*** 
PctChgCapitali,c,t 0.55               .26  0.47               0.22  0.08** 0.05*** 
Log(TotalAssets)i,c,t-1 9.48               9.36  9.17               9.04  0.31*** 0.31*** 
ROAi,c,t-1 0.10               0.06  0.13               0.10  -0.03*** -0.03*** 
SalesGrowthi,c,t-2 to t 0.17               0.07  0.21               0.09  -0.04*** -0.02*** 
Leveragei,c,t-1 0.62               0.65  0.59               0.60  0.03*** 0.04*** 
Log(Employees)i,c,t 4.03             3.93  4.42               4.36  -0.39*** -0.42*** 
CurrentAssetsi,c,t-1 0.72               0.77  0.68               0.72  0.04*** 0.04*** 
CapitalIntensityi,c,t-1 0.17               0.11  0.23               0.15  -0.07*** -0.04*** 

 
Panel B: H1 Sample – Tax-Motivated Income Shifting 

Log(EBIT)i,c,t = α + β1*Log(Capital)i,c,t + β2*Log(Labor)i,c,t + β3*Log(GDP)c,t + β4*STRc,t + β5*Postc,t + β6*IBc + 
β7*STRc,t*IBc + IndustryFE + YearFE 

  t-3 to t t-3 to t-1 t-2 to t 
Log(Capital)i,c,t 0.239*** 0.250*** 0.238*** 
 (16.22) (15.94) (16.10) 
Log(Labor) i,c,t 0.619*** 0.613*** 0.616*** 
 (28.93) (26.50) (28.75) 
Log(GDP)c,t 0.080*** 0.078** 0.069** 
 (2.81) (2.30) (2.45) 
STRc,t -1.969*** -1.795** -1.965*** 
  (-2.92) (-2.34) (-2.88) 
IBc 0.320 0.034 0.375 
  (1.11) (0.10) (1.31) 
STRc,t*IBc -0.997 0.014 -1.114 
  (-1.01) (0.01) (-1.13) 

 
Panel C: H2 Sample – Investment in Capital 

 Mean Change in PctChgCapitali,c,t 
  t-3 to t t-3 to t-1 t-2 to t 

Treatment (IBc=1) 0.0110 -0.0260 0.0275 
Control (IBc=0) -0.0525 -0.0722 -0.0137 
Difference (Treatment – Control) 0.0634 0.0462 0.0411 
p-value 0.3665 0.4989 0.4233 
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Panel D: H3 Sample – Employment 
 Mean Change in Log(Employees)i,c,t 
  t-3 to t t-3 to t-1 t-2 to t 

Treatment (IBc=1) 0.1127 0.0718 0.0927 
Control (IBc=0) 0.1194 0.1071 0.0877 
Difference (Treatment – Control) -0.0067 -0.0353 0.0050 
p-value 0.8774 0.2170 0.8318 

 
This table provides tests of statistical differences in the variables used in the empirical tests in the year of matching in 
Panel A; Panels B, C, and D provide an analysis of parallel trends for H1 (Income Shifting), H2 (Investment), and  H3 
(Employment), respectively. Panel A shows mean and median values for IB firm-country-years and matched control 
firm-country-years for the matching variables of Log(Capital)i,c,t and Log(Labor)i,c,t, as well as other variables used in 
the hypothesis tests.  Panel B tests for differential income shifting between firm-country-years in innovation box 
countries and their non-innovation box matches in years t-3 to t prior to innovation box implementation. The dependent 
variable is Log(EBIT)i,c,t, the logarithm of EBITi,c,t. EBITi,c,t is earnings before interest and taxes (EBIT). Capitali,c,t is 
tangible fixed assets (TFAS). Labori,c,t is compensation expense (STAF). Log(GDP)c,t is the logarithm of level of GDP 
as reported by the World Bank. STRc,t is the statutory tax rate as reported by KPMG and is summarized in Table 2. IBc 
is an indicator variable equal to one for firm-country-years in countries that implement an innovation box regime. All 
specifications include industry and year fixed effects and cluster standard errors by global ultimate owner. We present 
t-statistics in parentheses. Panels C and D present the mean of the dependent variable used to test H2 and H3, 
respectively, for the treatment (IBc) and control groups over three time periods preceding the implementation of an 
innovation box. PctChgCapitali,c,t estimates the amount of annual capital expenditure spending and is calculated as 
the year-on-year change in Capitali,c from year t-1 to t adjusted for depreciation expense (DEPR) in year t, scaled by 
Capitali,c,t-1.  Log(Employees)i,c,t is the logarithm of number of employees (EMPL). *, **, and *** represent two-tailed 
statistical significance at the 10%, 5%, and 1% level, respectively. 
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Table 3: Descriptive Statistics 
Panel A: H1 Sample – Tax-Motivated Income Shifting (n=24,332) 

  Mean StDev p25 p50 p75 
EBITi,c,t  8,463   27,632   260.3   1,038   4,010  
TotalAssets i,c,t  148,817   557,777   3,459   12,922   52,027  
Salesi,c,t  115,851   322,941   5,366   18,240   65,281  
Capitali,c,t  25,573   99,665   223.1   1,529   8,766  
Labori,c,t  13,637   35,649   722.8   2,575   9,001  
Log(EBIT)i,c,t  6.943   2.109   5.562   6.945   8.297  
Log(Capital)i,c,t  7.188   2.732   5.408   7.333   9.079  
Log(Labor)i,c,t  7.877   1.853   6.582   7.854   9.105  
Log(GDP)c,t  26.97   1.167   26.20   26.93   27.99  
STRc,t  0.264   0.061   0.220   0.270   0.300  

 
Panel B: H2 Sample – Investment in Capital (n=23,267) 

  Mean StDev p25 p50 p75 
EBITi,c,t  8,677   28,094   270.4   1,067   4,138  
TotalAssetsi,c,t  151,755   565,994   3,632   13,364   53,458  
Salesi,c,t  118,409   327,150   5,562   18,768   67,070  
Capitali,c,t  26,446   101,503   243   1,659   9,150  
PctChgCapitali,c,t  0.440   0.725   0.063   0.207   0.518  
Log(TotalAssets)i,c,t-1  9.540   2.098   8.119   9.440   10.82  
ROAi,c,t-1  0.110   0.111   0.033   0.078   0.152  
SalesGrowthi,c,t-2 to t  0.143   0.410   (0.020)  0.064   0.180  
Leveragei,c,t-1  0.584   0.232   0.414   0.600   0.761  
Log(GDP)c,t  26.97   1.167   26.20   26.93   27.99  
STRi,c,t  0.264   0.061   0.220   0.275   0.300  

 
Panel C: H3 Sample – Employment (n=22,396) 

  Mean StDev p25 p50 p75 
EBITi,c,t           8,589        27,826             264.4       1,051             4,063  
TotalAssetsi,c,t    154,121         571,115            3,642            13,473            53,620  
Salesi,c,t      118,770        328,910            5,523            18,717            67,198  
Capitali,c,t        26,037      100,641              239.9         1,651             9,140  
Employeesi,c,t           344.5            798.0           21.00           75.00             259.0  
Log(Employees)i,c,t 4.372 1.738 3.091 4.331 5.561 
Log(TotalAssets)i,c,t-1 9.531 2.112 8.111 9.439 10.81 
ROAi,c,t-1 0.108 0.111 0.032 0.075 0.150 
CurrentAssetsi,c,t-1 0.687 0.249 0.518 0.739 0.904 
CapitalIntensityi,c,t-1 0.204 0.207 0.039 0.134 0.308 
Log(GDP)c,t 26.98 1.192 26.19 26.93 27.99 
STRc,t 0.265 0.062 0.220 0.270 0.300 

This table provides summary statistics of the samples for each hypothesis: H1 (Income Shifting) in Panel A; H2 (Investment) in 
Panel B; and H3 (Employment) in Panel C. Each sample includes firm-country-year observations of subsidiaries of European global 
ultimate owners from Bureau van Dijk’s Amadeus databases for the years 2006 to 2016. Financial statement information is reported 
in thousands of Euros. Subscript i denotes firm, c denotes country, and t denotes year. EBITi,c,t is earnings before interest and taxes 
(EBIT). TotalAssetsi,c,t is total assets (TOAS). Salesi,c,t is operating revenues (OPRE). Capitali,c,t is tangible fixed assets (TFAS). 
Labori,c,t is compensation expense (STAF). GDPc,t is level of GDP as reported by the World Bank. STRc,t is the statutory tax rate 
as reported by KPMG and is summarized in Table 1. PctChgCapitali,c,t estimates the amount of annual capital expenditure spending 
and is calculated as the year-on-year change in Capitali,c from year t-1 to t adjusted for depreciation expense (DEPR) in year t, 
scaled by Capitali,c,t-1. ROAi,c,t-1 is profit or loss before tax (PLBT) in year t-1 scaled by TotalAssetsi,c,t-1. SalesGrowthi,c,t-2 to t is the 
historical two-year average year-on-year change in Salesi,c scaled by Salesi,c,t-1. Leveragei,c,t-1 is the sum of current liabilities (CULI) 
and non-current liabilities (NCLI) in year t-1 scaled by TotalAssetsi,c,t-1. Employeesi,c,t is number of employees. CurrentAssetsi,c,t-1 
is the current portion of total assets (CUAS) in year t-1, scaled by TotalAssetst-1. CapitalIntensityi,c,t-1 is Capitali,c,t-1 scaled by 
TotalAssetsi,c,t-1.   
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Table 4: Tests of H1 (Income Shifting) Using Foreign Benchmark Group 

Log(EBIT)i,c,t = α + β1*Log(Capital)i,c,t + β2*Log(Labor)i,c,t + β3*Log(GDP)c,t + β4*STRc,t + 
β5*Posti,c,t + β6*IBc + β7*STRc,t*Posti,c,t + β8*STRc,t*IBc + β9*Posti,c,t*IBc + 

β10*STRc,t*Posti,c,t*IBc + IndustryFE + YearFE 

  
 

Baseline H1 
High Rate 

Change 
Low Rate 
Change 

   (1) (2) (3) (4) 
Log(Capital)i,c,t !" 0.2365*** 0.2384*** 0.2822*** 0.2213*** 

  (16.4567) (16.4090) (12.9493) (13.2096) 
Log(Labor)i,c,t !# 0.6335*** 0.6316*** 0.5625*** 0.6528*** 

  (31.7203) (31.1701) (16.7405) (28.3355) 
Log(GDP)c,t !$ 0.0765*** 0.0644** 0.1474*** 0.0714** 

  (3.1739) (2.3433) (2.7306) (2.0645) 
STRc,t !% -1.8682*** -1.2632* -3.1816*** -1.3819* 
   (-4.4122) (-1.7153) (-2.6944) (-1.6866) 
Posti,c,t !&  0.0255 0.2448 0.0037 
    (0.1524) (0.9275) (0.0181) 
IBc !'  -0.0636 7.3944*** -0.1346 
    (-0.2089) (3.5429) (-0.4247) 
STRc,t*Posti,c,t !(  -0.1688 0.0156 0.1158 
    (-0.2418) (0.0180) (0.1340) 
STRc,t*IBc !)  0.1816 -21.5836*** 0.4285 
    (0.1772) (-3.4822) (0.3918) 
Posti,c,t*IBc !*  0.3014 -4.8971*** 0.8097** 
    (0.9141) (-2.6736) (2.4603) 
STRc,t*Posti,c,t*IBc !"+   -1.1175 14.8302*** -3.3049*** 
     (-0.9541) (2.7297) (-2.6564) 
 Coefficient differences between groups 
IB pre-IB vs. non-IB pre-IB !)  0.1816 -21.5836*** 0.4285 
IB post-IB vs. IB pre-IB !( + !"+  -1.2863 14.8458*** -3.1891*** 
Non-IB post-IB vs. non-IB pre-IB !(  -0.1688 0.0156 0.1158 
IB post-IB vs. Non-IB post-IB 	!) + !"+  -0.9359 -6.7534* -2.8764** 
Observations  24,332 24,332 7,045 17,287 
Adj. R-Squared  0.6768 0.6769 0.6047 0.6942 

This table presents multivariate tests of H1. The sample contains 24,332 firm-country-year observations representing 
subsidiaries of European global ultimate owners from Bureau van Dijk’s Amadeus databases for the years 2006 to 2016 
with data available for estimation. The dependent variable is Log(EBIT)i,c,t, the logarithm of EBITi,c,t. EBITi,c,t is earnings 
before interest and taxes (EBIT). Capitali,c,t is tangible fixed assets (TFAS). Labori,c,t is compensation expense (STAF). 
Log(GDP)c,t is the logarithm of level of GDP as reported by the World Bank. STRc,t is the statutory tax rate as reported by 
KPMG and is summarized in Table 1. Posti,c,t is an indicator variable equal to one for treatment and matched control firm-
country-year observations in which the treatment firm-country-year is subject to an innovation box, and zero otherwise. IBc 
is an indicator variable equal to one for firm-country-years in countries that implement an innovation box regime. We 
winsorize continuous variables at the 1st and 99th percentiles. In Column (3), the sample is limited to treatment firm-country-
years in countries that enacted a relatively higher innovation box tax rate change (Belgium, Luxembourg, Malta, and the 
Netherlands) and their matched control firm-country-years. In Column (4), the sample is limited to treatment firm-country-
years in countries that enacted a relatively lower innovation box tax rate change (Italy, Portugal, Spain, and the U.K.) and 
their matched control firm-country-years. All specifications include industry and year fixed effects and reflect standard 
errors clustered by global ultimate owner. We present t-statistics in parentheses. *, **, and *** represent one-tailed statistical 
significance at the 10%, 5%, and 1% level, respectively. 
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Table 5: Tests of H2 (Investment) 

PctChgCapitali,c,t = α + β1*Log(TotalAssets)i,c,t-1 + β2*ROAi,c,t-1 + β3*SalesGrowthi,c,t-2 to t + 
β4*Leveragei,c,t-1 + β5*Log(GDP)c,t + β6*STRc,t + β7*Posti,c,t + β8*IBc +β9*Posti,c,t*IBc + 

IndustryFE + YearFE 

  Baseline H2 
High Rate 

Change 
Low Rate 
Change 

  (1) (2) (3) (4) 
Log(TotalAssets)i,c,t-1 -0.0217*** -0.0207*** -0.0194*** -0.0214*** 

 (-5.3431) (-5.0681) (-2.8450) (-4.1455) 
ROAi,c,t-1 0.6653*** 0.6606*** 0.7634*** 0.6143*** 

 (9.7828) (9.6188) (6.3568) (7.9647) 
SalesGrowthi,c,t-2 to t 0.2309*** 0.2309*** 0.3009*** 0.2003*** 
 (10.9020) (10.8893) (7.0603) (9.1059) 
Leveragei,c,t-1 0.1732*** 0.1650*** 0.1093* 0.1802*** 
 (4.8229) (4.6095) (1.8949) (4.3278) 
Log(GDP)c,t 0.0074 0.0048 -0.0178 0.0063 

 (0.8849) (0.5804) (-0.9282) (0.5116) 
STRc,t 0.4292*** 0.5004*** 0.6708 0.5914** 
  (3.1577) (2.9128) (1.6073) (2.3767) 
Posti,c,t  -0.0373** -0.1352 -0.0284 
   (-1.9844) (-0.6711) (-1.2820) 
IBc  0.0087 -0.0887 0.0098 
   (0.3531) (-1.3147) (0.3694) 
Posti,c,t*IBc  -0.0136 0.1092** -0.0439* 
   (-0.5453) (1.7869) (-1.5672) 
Industry and Year FE Yes Yes Yes Yes 
Cluster by GUO Yes Yes Yes Yes 
Observations 23,267 23,267 6,815 16,452 
Adj. R-Squared 0.0539 0.0543 0.0693 0.0523 

 
This table presents multivariate tests of H2 (Investment). The sample contains 23,267 firm-country-year observations 
representing subsidiaries of European global ultimate owners from Bureau van Dijk’s Amadeus databases for the 
years 2006 to 2016 with data available for estimation. PctChgCapitali,c,t estimates the amount of annual capital 
expenditure spending and is calculated as the year-on-year change in Capitali,c from year t-1 to t adjusted for 
depreciation expense (DEPR) in year t, scaled by Capitali,c,t-1. Capitali,c,t is tangible fixed assets (TFAS). ROAi,c,t-1 is 
profit for loss before tax (PLBT) in year t-1 scaled by TotalAssetsi,c,t-1. TotalAssetsi,c,t is total assets (TOAS). 
SalesGrowthi,c,t-2 to t is the historical two-year average year-on-year change in Salesi,c scaled by Salesi,c,t-1. Salesi,c,t is 
operating revenues (OPRE). Leveragei,c,t-1 is the sum of current liabilities (CULI) and non-current liabilities (NCLI) 
in year t-1 scaled by TotalAssetsi,c,t-1. Log(GDP)c,t is the logarithm of level of GDP as reported by the World Bank. 
STRc,t is the statutory tax rate as reported by KPMG and is summarized in Table 1. Posti,c,t is an indicator variable 
equal to one for treatment and matched control firm-country-year observations in which the treatment firm-country-
year is subject to an innovation box and zero otherwise. IBc is an indicator variable equal to one for firm-country-years 
in countries that implement an innovation box regime. We winsorize continuous variables at the 1st and 99th 
percentiles. In Column (3), the sample is limited to treatment firm-country-years in countries that enacted a relatively 
higher innovation box tax rate change (Belgium, Luxembourg, Malta, and the Netherlands) and their matched control 
firm-country-years. In Column (4), the sample is limited to treatment firm-country-years in countries that enacted a 
relatively lower innovation box tax rate change (Italy, Portugal, Spain, and the U.K.) and their matched control firm-
country-years. All specifications include industry and year fixed effects, and standard errors are clustered by global 
ultimate owner. We present t-statistics in parentheses. *, **, and *** represent one-tailed statistical significance at the 
10%, 5%, and 1% level, respectively.   
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Table 6: Tests of H3 (Employment) 
Log(Employees)i,c,t = α + β1*Log(TotalAssets)i,c,t-1 + β2*ROAi,c,t-1 + β3*CurrentAssetsi,c,t-1 + 
β4*CapitalIntensityi,c,t-1 + β5*Log(GDP)c,t + β6*STRc,t + β7*Posti,c,t + β8*IBc +β9*Posti,c,t*IBc + 

IndustryFE + YearFE 

  Baseline H3 
High Rate 

Change 
Low Rate 
Change 

  (1) (2) (3) (4) 
Log(TotalAssets)i,c,t-1 0.7252*** 0.7180*** 0.6707*** 0.7310*** 

 (58.9182) (59.5639) (26.3893) (55.0544) 
ROAi,c,t-1 0.7468*** 0.6332*** 0.8235** 0.5726*** 

 (4.5552) (3.9109) (2.5394) (3.3317) 
CurrentAssetsi,c,t-1 1.0052*** 1.0102*** 0.7698*** 1.1048*** 
 (7.7927) (7.8739) (3.2267) (7.8158) 
CapitalIntensityi,c,t-1 0.9807*** 0.9662*** 0.6492** 1.0831*** 
 (6.1424) (6.0774) (2.2272) (6.2356) 
Log(GDP)c,t -0.0166 -0.0013 -0.0101 0.0063 

 (-0.7618) (-0.0591) (-0.1997) (0.2254) 
STRc,t -5.4884*** -4.3490*** -3.7018*** -4.7857*** 
  (-11.8172) (-8.5008) (-3.0961) (-7.1053) 
Posti,c,t  0.0704* -0.0431 0.0675 
   (1.6654) (-0.1556) (1.3696) 
IBc  -0.2390*** -0.4605*** -0.2089*** 
   (-3.9020) (-3.7574) (-3.2214) 
Posti,c,t*IBc  -0.0205 0.1442* -0.0305 
   (-0.4184) (1.9103) (-0.5919) 
Industry and Year FE Yes Yes Yes Yes 
Cluster by GUO Yes Yes Yes Yes 
Observations 22,396 22,396 6,450 15,946 
Adj. R-Squared 0.6684 0.6716 0.5956 0.6924 

 
This table presents multivariate tests of H3 (Employment). The sample contains 22,396 firm-country-year 
observations representing subsidiaries of European global ultimate owners from Bureau van Dijk’s Amadeus 
databases for the years 2006 to 2016 with data available for estimation. The dependent variable is Log(Employees)i,c,t, 
the logarithm of number of employees (EMPL). Log(TotalAssets)i,c,t is the logarithm of total assets (TOAS). 
TotalAssetsi,c,t is total assets (TOAS). ROAi,c,t-1 is profit of loss before tax (PLBT) in year t-1 scaled by TotalAssetsi,c,t-

1. CurrentAssetsi,c,t-1 is the current portion of total assets (CUAS) in year t-1, scaled by TotalAssetst-1. 
CapitalIntensityi,c,t-1 is Capitali,c,t-1 scaled by TotalAssetsi,c,t-1. Capitali,c,t is tangible fixed assets (TFAS). Log(GDP)c,t 
is the logarithm of level of GDP as reported by the World Bank. STRc,t is the statutory tax rate as reported by KPMG 
and is summarized in Table 1. Posti,c,t is an indicator variable equal to one for treatment and matched control firm-
country-year observations in which the treatment firm-country-year is subject to an innovation box and zero otherwise. 
IBc is an indicator variable equal to one for firm-country-years in countries that implement an innovation box regime. 
We winsorize continuous variables at the 1st and 99th percentiles. In Column (3), the sample is limited to treatment 
firm-country-years in countries that enacted a relatively higher innovation box tax rate change (Belgium, Luxembourg, 
Malta, and the Netherlands) and their matched control firm-country-years. In Column (4), the sample is limited to 
treatment firm-country-years in countries that enacted a relatively lower innovation box tax rate change (Italy, 
Portugal, Spain, and the U.K.) and their matched control firm-country-years. All specifications include industry and 
year fixed effects, and standard errors are clustered by global ultimate owner. We present t-statistics in parentheses. 
*, **, and *** represent one-tailed statistical significance at the 10%, 5%, and 1% level, respectively.  
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Table 7: Tests of H1 (Income Shifting) Using Independent Domestic Benchmark Group 

Log(EBIT)i,c,t = α + β1*Log(Capital)i,c,t + β2*Log(Labor)i,c,t + β3*Log(GDP)c,t + β4*STRc,t + 
β5*Posti,c,t + β6*Affiliatedi + β7*STRc,t*Posti,c,t + β8*STRc,t*Affiliatedi + β9*Posti,c,t*Affiliatedi + 

β10*STRc,t*Posti,c,t*Affiliatedi + IndustryFE + YearFE 

  
 

Baseline H1 
High Rate 

Change 
Low Rate 
Change 

   (1) (2) (3) (4) 
Log(Capital)i,c,t !" 0.2004*** 0.2027*** 0.2810*** 0.1806*** 

  (15.0007) (15.1812) (10.1785) (12.3913) 
Log(Labor)i,c,t !# 0.6905*** 0.6914*** 0.5235*** 0.7215*** 

  (34.5190) (34.4388) (11.3035) (35.5260) 
Log(GDP)c,t !$ 0.0483** 0.0323 -0.1118 0.0931*** 

  (1.9970) (1.2701) (-1.1148) (3.1087) 
STRc,t !% -2.9082*** -1.6154 -3.9980 -3.0837** 
   (-5.4319) (-1.2058) (-0.3122) (-2.0946) 
Posti,c,t !&  0.4787* 1.7592 0.0093 
    (1.3707) (0.4484) (0.0267) 
Affiliatedi !'  -0.3508 4.2651 -0.4212 
    (-0.7904) (1.0985) (-0.8736) 
STRc,t*Posti,c,t !(  -2.3124** -5.4125 -0.7336 
    (-1.8155) (-0.4369) (-0.5627) 
STRc,t*Affiliatedi !)  1.3314 -12.4406 1.7112 
    (0.8628) (-1.0740) (1.0099) 
Posti,c,t*Affiliatedi !*  -0.0407 -4.9002 0.4244 
    (-0.0974) (-1.3395) (0.9577) 
STRc,t*Posti,c,t*Affiliatedi !"+   0.4853 14.9796* -1.2921 
    (0.3228) (1.3755) (-0.7842) 
 Coefficient differences between groups 
Aff. pre-IB vs. non-Aff pre-IB !)  1.3314 -12.4406 1.7112 
Aff post-IB vs. Aff pre-IB !( + !"+   -1.8271* 9.5671 -2.0257* 
Non-Aff post-IB vs. pre-IB !(  -2.3124* -5.4125 -0.7336 
Aff post-IB vs. Non-Aff post-IB 	!) + !"+  1.8167* 2.5390 0.4191 
Observations  22,926 22,926 6,338 16,588 
Adj. R-Squared  0.6597 0.6611 0.6377 0.6728 

This table presents alternative tests of H1. The sample contains 22,926 firm-country-year observations representing 
subsidiaries of European global ultimate owners as well as non-affiliated, independent firms from Bureau van Dijk’s 
Amadeus databases in IB countries for the years 2006 to 2016 with data available for estimation. The dependent variable is 
Log(EBIT)i,c,t, the logarithm of EBITi,c,t. EBITi,c,t is earnings before interest and taxes (EBIT). Capitali,c,t is tangible fixed 
assets (TFAS). Labori,c,t is compensation expense (STAF). Log(GDP)c,t is the logarithm of level of GDP as reported by the 
World Bank. STRc,t is the statutory tax rate as reported by KPMG and is summarized in Table 1. Posti,c,t is an indicator 
variable equal to one for treatment and matched control firm-country-year observations in which the country-year is subject 
to an innovation box, and zero otherwise. Affiliatedi is an indicator variable equal to one for firm-country-year observations 
that are part of a multinational group and thus have the opportunity to shift income across jurisdictions, and zero otherwise. 
We winsorize continuous variables at the 1st and 99th percentiles. In Column (3), the sample is limited to treatment firm-
country-years in countries that enacted a relatively higher innovation box tax rate change (Belgium, Luxembourg, Malta, 
and the Netherlands) and their matched controls. In Column (4), the sample is limited to treatment firm-country-years in 
countries that enacted a relatively lower innovation box tax rate change (Italy, Portugal, Spain, and the U.K.) and their 
matched controls. All specifications include industry and year fixed effects and reflect standard errors clustered by global 
ultimate owner. We present t-statistics in parentheses. *, **, and *** represent one-tailed statistical significance at the 10%, 
5%, and 1% level, respectively. 
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Internet Appendix Figure A1: Map of All Innovation Box Countries as of 2019 

 

This figure presents all countries with an innovation box regime as of 2019.  The 19 jurisdictions include Belgium, Cyprus, France, Hungary, India, Ireland, Israel, 
Italy, South Korea, Liechtenstein, Luxembourg, Malta, Netherlands, Poland, Portugal, Spain, Turkey, and the U.K. The Nidwalden canton in Switzerland also 
offers an innovation box (not pictured due to scale).  The map excludes China given its significant limitations, such as a focus on only “high and new technology 
firms.”  Our sample focuses on the set of western European countries with requisite data; see map in Figure 1.
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Internet Appendix Table A1: Separate group coefficients and tests of coefficient differences for main tests of H1 

Panel A:  Separate group coefficients and tests of coefficient differences for Table 4 Column (2) (n=24,332) 

Separate group coefficients N β Derivation from Table 4  
Non-IB firm-country-years, pre-IB 4,205 -1.2632 !"  
IB firm-country-years, pre-IB 4,362 -1.0816 !" + !$  
Non-IB firm-country-years, post-IB 7,815 -1.4320 !" + !%  
IB firm-country-years, post-IB 7,950 -2.3679 !" + !%+	!$ + !'(  
     
Coefficient differences between groups Relevant coefficients Difference F-statistic p-value 

IB pre-IB vs. non-IB pre-IB -1.0816-(-1.2632) 0.1816 0.03 0.8594 

IB post-IB vs. IB pre-IB -2.3679-(-1.0816) -1.2863 1.61 0.2046 
Non-IB post-IB vs. non-IB pre-IB -1.4320-(-1.2632) -0.1688 0.06 0.8090 
IB post-IB vs. Non-IB post-IB -2.3679-(-1.4320) -0.9359 0.84 0.3607 

 

Panel B:  Separate group coefficients and tests of coefficient differences for Table 4 Column (3) (n=7,045) 

Separate group coefficients N β Derivation from Table 4  
Non-IB firm-country-years, pre-IB 362 -3.1816 !"  
IB firm-country-years, pre-IB 368 -24.7652 !" + !$  
Non-IB firm-country-years, post-IB 3,051 -3.1660 !" + !%  
IB firm-country-years, post-IB 3,264 -9.9194 !" + !%+	!$ + !'(  
     
Coefficient differences between groups Relevant coefficients Difference F-statistic p-value 
IB pre-IB vs. non-IB pre-IB -24.7652-(-3.1816) -21.5836 12.13 0.0005 
IB post-IB vs. IB pre-IB -9.9194-(-24.7652) 14.8458 7.34 0.0069 
Non-IB post-IB vs. non-IB pre-IB -3.1660-(-3.1816) 0.0156 0.00 0.9857 
IB post-IB vs. Non-IB post-IB -9.9194-(-3.1660) -6.7534 3.11 0.0782 
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Panel C:  Separate group coefficients and tests of coefficient differences for Table 4 Column (4) (n=17,287) 

Separate group coefficients N β Derivation from Table 4  
Non-IB firm-country-years, pre-IB 3,843 -1.3819 !"  
IB firm-country-years, pre-IB 3,994 -0.9534 !" + !$  
Non-IB firm-country-years, post-IB 4,764 -1.2661 !" + !%  
IB firm-country-years, post-IB 4,686 -4.1425 !" + !%+	!$ + !'(  
     
Coefficient differences between groups Relevant coefficients Difference F-statistic p-value 
IB pre-IB vs. non-IB pre-IB -0.9534-(-1.3819) 0.4285 0.15 0.6953 
IB post-IB vs. IB pre-IB -4.1425-(-0.9534) -3.1891 10.92 0.0010 
Non-IB post-IB vs. non-IB pre-IB -1.2661-(-1.3819) 0.1158 0.02 0.8935 
IB post-IB vs. Non-IB post-IB -4.1425-(-1.2661) -2.8764 5.98 0.046 
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Internet Appendix Table A2: Separate group coefficients and tests of coefficient differences for tests of H1 using independent 
domestic benchmarks 

Panel A:  Separate group coefficients and tests of coefficient differences for Table 7 Column (2) (n=22,926) 

Separate group coefficients N β Derivation from Table 7  
Non-Affiliated, pre-IB 2,615 -1.6154 !"  
Affiliated firm-country-years, pre-IB 4,362 -0.2840 !" + !$  
Non-Affiliated, post-IB 7,999 -3.9278 !" + !%  
Affiliated firm-country-years, post-IB 7,950 -2.1111 !" + !%+	!$ + !'(  
     
Coefficient differences between groups Relevant coefficients Difference F-statistic p-value 

Affiliated pre-IB vs. non-Affiliated pre-IB -0.2840-(-1.6154) 1.3314 0.74 0.3883 

Affiliated post-IB vs. Affiliated pre-IB -2.1111-(-0.2840) -1.8271 2.74 0.0981 
Non-Affiliated post-IB vs. non-Affiliated pre-IB -3.9278-(-1.6154) -2.3124 3.30 0.0696 
Affiliated post-IB vs. Non-Affiliated post-IB -2.1111 -(-3.9278) 1.8167 3.06 0.0805 

 

Panel B:  Separate group coefficients and tests of coefficient differences for Table 7 Column (3) (n=6,338) 

Separate group coefficients N β Derivation from Table 7  
Non-Affiliated, pre-IB 152 -3.9980 !"  
Affiliated firm-country-years, pre-IB 368 -16.4386 !" + !$  
Non-Affiliated, post-IB 2,554 -9.4105 !" + !%  
Affiliated firm-country-years, post-IB 3,264 -6.8715 !" + !%+	!$ + !'(  
     
Coefficient differences between groups Relevant coefficients Difference F-statistic p-value 
Affiliated pre-IB vs. non-Affiliated pre-IB -16.4386-(-3.9980) -12.4406 1.15 0.2832 
Affiliated post-IB vs. Affiliated pre-IB -6.8715-(-16.4386) 9.5671 2.22 0.1364 
Non-Affiliated post-IB vs. non-Affiliated pre-IB -9.4105-(-3.9980) -5.4125 0.19 0.6623 
Affiliated post-IB vs. Non-Affiliated post-IB -6.8715-(-9.4105) 2.5390 0.20 0.6584 
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Panel C:  Separate group coefficients and tests of coefficient differences for Table 7 Column (4) (n=16,588) 

Separate group coefficients N β Derivation from Table 7  
Non-Affiliated, pre-IB 2,463 -3.0837 !"  
Affiliated firm-country-years, pre-IB 3,994 -1.3725 !" + !$  
Non-Affiliated, post-IB 5,445 -3.8173 !" + !%  
Affiliated firm-country-years, post-IB 4,686 -3.3982 !" + !%+	!$ + !'(  
     
Coefficient differences between groups Relevant coefficients Difference F-statistic p-value 
Affiliated pre-IB vs. non-Affiliated pre-IB -1.3725-(-3.0837) 1.7112 1.02 0.3127 
Affiliated post-IB vs. Affiliated pre-IB -3.3982-(-1.3725) -2.0257 3.44 0.0637 
Non-Affiliated post-IB vs. non-Affiliated pre-IB -3.8173-(-3.0837) -0.7336 0.32 0.5737 
Affiliated post-IB vs. Non-Affiliated post-IB -3.3982-(-3.8173) 0.4191 0.15 0.6940 

 


