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We investigate whether country-level statutory corporate tax rate changes affect investment and 

corporate pretax returns through so-called “implicit taxes”. We develop a theoretical model and 

empirically test our predictions using statutory tax rate changes within a rich dataset of European 

corporate affiliates. We find robust evidence that implicit taxes affect single-country firms, and 

that firms with higher intellectual capital suffer lower implicit taxes. Further, we show that 

investments in labor and real assets are two mechanisms generating the implicit taxes. Finally, 

we model how income shifting by multinationals confounds the measurement of implicit taxes. 

We find that income shifting appears to dominate implicit tax for multinational firms, 

particularly for high intellectual capital firms. Our results should caution policy makers that 

statutory tax rate decreases can diminish firm profitability. In other words, the benefits of 

increased investment countries achieve by reducing tax rates may be partially offset by implicit 

taxes. 
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1. Introduction 

In a competitive market, a reduction in the explicit tax rate on the returns of an 

investment should lead to a reduction in the pretax returns of the investment (Scholes et al. 

2014). This decrease in the pretax rate of return is commonly referred to as an implicit tax 

because that portion of the return, though no longer paid to a taxing authority as an explicit tax, 

is still forgone. This study examines three major questions. First, to what extent do country-level 

statutory corporate tax rate changes affect corporate pretax returns? Second, are these so-called 

implicit taxes mitigated for firms with more intellectual capital? Third, is the measurement of 

implicit taxes confounded by cross-jurisdictional income shifting, and is this effect enhanced by 

intellectual capital? 

Understanding whether implicit taxes exist at the corporate level is important because 

they represent real economic costs.1  In their review of the tax literature, Shackelford and Shevlin 

(2001) note, “if implicit taxes are material, omitting them from distributional analyses potentially 

leads to erroneous inferences and flawed policy recommendations.” Because policymakers 

commonly use explicit tax rate changes as a fiscal tool, empirical studies about the existence and 

magnitude of any accompanying implicit tax changes should be valuable to policymakers.2  Our 

study extends prior literature on implicit taxes at the corporate level by formalizing existing 

theory on implicit taxes, integrating this theory with endogenous investment decisions, and 

testing our predictions in a powerful setting.   

                                                 
1 While implicit tax theory is often illustrated with simple examples involving investor-level taxes and returns in a 

securities market (e.g., Scholes et al. (2014), we focus on a corporation’s overall return from its operating, financing, 

and investing activities.  We study the corporation as an independent economic agent—not as a nexus of contracts 

among other parties. 
2 Prior research documents a significant decline in the explicit effective tax rates on corporate income globally over 

the last thirty years (Markle and Shackelford 2012, Dyreng et al. 2014). The decline can be attributed to competition 

among countries – reductions in statutory tax rates (Devereux and Loretz 2012, Wilson 1999, Wilson and Wildasin 

2004) and special tax deals or holidays (Houlder 2014) – and to increased tax planning by firms (e.g., Grubert and 

Mutti (1991), Bartelsman and Beetsma (2003), Clausing (2003), Klassen and Laplante (2012)). 
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Two theories are relevant to understanding the effect of reduced explicit taxes on firms’ 

reported pretax returns. First, implicit tax theory predicts that as capital moves toward tax-

favored jurisdictions, output prices in the tax-favored jurisdiction will decrease as firms produce 

and sell more goods, and/or input costs in the jurisdiction will increase as firms’ demand for 

factors of production increases. Decreased sales prices and increased costs both decrease the total 

pretax returns on those investments.3 If, however, the output is unique (and less subject to 

competition bidding down the sales price), or the input costs of the investment are either 

negligible or not sensitive to changes in demand, then a decrease in explicit tax will have no 

effect on pretax returns.  

Second, income-shifting theory predicts that mobile taxable income will flow toward 

low-tax jurisdictions, either through the transfer of real operations or through accounting changes 

(which we refer to as “paper shifting”), or both.4 The predictions for the effect of shifting on 

reported pretax rate of return are the same for both kinds of shifting: as high-return operations 

are shifted to jurisdictions that reduce their tax rates, the reported rate of return in those 

jurisdictions should increase. In the case of paper shifting, the affiliate that is receiving the 

shifted income can report higher profits without making a corresponding increase in real 

investment in the country, and thus enjoy an increase in the reported rate of return. Because the 

effects on reported pretax return predicted by the two theories are opposite, the effects of implicit 

tax will confound our ability to observe paper shifting, and vice versa. 

                                                 
3 The theory predicts opposite reactions to rate increases: total pretax return increases as investment in capital 

decreases, input prices decrease and sales prices increase. 
4 Slemrod (1995) describes the behavioral responsiveness to tax changes as occurring in order of least to most cost 

as timing changes, “accounting” changes, and real changes. Further, Grubert and Slemrod (1998) and Williams 

(2015), among others, demonstrate that real and paper shifting are complements, not substitutes; moving real 

activities into low-tax jurisdictions can facilitate paper shifting via transfer pricing. 
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We develop a simple theoretical model of the reported profits of an entity, beginning first 

with a single-country firm and then expanding the model to allow cross-jurisdictional income 

shifting. Our model predicts that the reported pretax rate of return of a single-country firm 

(which is unable to shift income across jurisdictions) will be positively associated with the 

explicit tax rate, and that the positive association will be reduced for firms with more intellectual 

capital. When we expand the model to two countries, it yields no clear prediction as to the net 

effect of income shifting versus implicit taxes on reported pretax returns, making it an empirical 

question as to which effect dominates. However, the model does predict that higher intellectual 

capital will decrease implicit taxes net of shifted income or enhance the benefit of shifted income 

over implicit taxes.  

Our model also generates several predictions about the role of investment in implicit 

taxes. In both the single-country firm and multinational firm settings, the model predicts a 

negative association between explicit tax rates and capital investment. The model also predicts 

that higher intellectual capital will strengthen the negative association between explicit tax rates 

and investment. In other words, firms with higher levels of intellectual capital are less subject to 

the implicit taxes that arise from incremental capital investment and invest more in equilibrium.  

Using a sample of European affiliates from 2004 to 2014, we empirically test the model’s 

predictions by regressing the reported pretax rate of return on equity of a firm on the explicit tax 

rate in the country. We estimate a fixed-effects model that exploits multiple changes in statutory 

tax rates in the sample period for identification.5  There are several advantages to our setting that 

uses EU firm data.  First, although there has only been one small change to the U.S. federal 

statutory corporate tax rate since 1986 (from 34% to 35% in 1993), the majority of EU countries 

                                                 
5 The unit of observation in our empirical tests is a “country sub group,” the aggregate of all commonly-controlled 

legal entities within a country. 
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have changed their statutory corporate tax rates in the last 10 years. Further, we believe statutory 

tax rates provide a measure of explicit taxes that is exogenous to firms and should generate 

implicit taxes through competition. Second, using multiple countries across a decade makes it 

possible to estimate our models with granular fixed effects that arguably improve identification.  

Third, unlike the U.S., EU rules require both public and private firms to disclose financial 

statement data at the affiliate level, increasing the sample greatly and providing more variation in 

firm size and multinationality. These rules allow us to begin our study with an adequately large 

sample of firms that operate in a single country and whose reported pretax ROEs will not be 

confounded by income shifting. 

We first estimate the model on the subsample of enterprises that operate in a single 

country and therefore do not engage in cross-border income shifting. In this subsample, we find a 

positive association between pretax returns and statutory tax rates, which we interpret as 

evidence that these firms bear implicit taxes. We next partition the subsample of single-country 

firms using multiple proxies for intellectual capital and find consistent support for our hypothesis 

that having high intellectual capital mitigates firms’ exposure to implicit taxes.  We then test our 

prediction that factors of production (labor, tangible assets, and total assets) are decreasing in tax 

rates and find consistent evidence that one mechanism for implicit taxes is increased (decreased) 

competition after a rate reduction (increase).  Finally, we find that firms with high levels of 

intellectual capital, which are better able to avoid implicit taxes (i.e., retain more explicit tax 

savings), are more sensitive to explicit tax incentives in investment decisions.  

In supplemental tests, we consider the comingled effects of implicit taxes and income 

shifting on reported pretax returns. In the full sample that includes multinationals and single-

country firms, we find no significant association between the reported pretax rate of return and 



 5 

statutory tax rate, consistent with the income shifting effect and the implicit tax effect offsetting 

each other. When we estimate the model on the subsample of country sub groups that are part of 

multinational enterprises, we find a negative association between reported pretax return and 

explicit tax rate, resolving the indeterminate prediction of our analytic model. To the extent that 

single-country firms bear implicit taxes and both single-country and multinational firms rely on 

the same supply of labor and capital within a country, our results also suggest that implicit taxes 

likely cause income shifting estimates to be understated.  Finally, we test for the effects of 

intellectual capital in the multinational sample and find evidence consistent with the expectation 

that firms with more intellectual capital exhibit a stronger negative association between pretax 

rate of return and explicit tax rate.  

Our study makes several contributions to the literature. First, we develop a theoretical 

model that formalizes predictions about the existence of implicit taxes and generates predictions 

about the effect of intellectual capital on those implicit taxes, as well as the role of implicit taxes 

on firm investments.  

Second, we introduce a research design and setting that enables strong identification of 

implicit corporate taxes. This design and setting should be useful to future researchers examining 

implicit taxes and other issues related to cross-border investment.  

Finally, our results contribute to policy discussions.  Specifically, we document the 

existence of implicit taxes at the corporate level and that firms with low intellectual capital are 

subject to more implicit taxes.  We also show that firms in industries with high intellectual 

capital retain more explicit tax savings (i.e., bear lower implicit taxes) and are more sensitive to 

tax incentives in capital investment decisions.  This empirical evidence should be useful to tax 

policy makers that use explicit tax changes as a fiscal tool.   
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2. Background, Theoretical Model, and Hypotheses 

2.1 Implicit taxes – theory and early evidence on specific investments 

An implicit tax is a reduction in the pretax rate of return driven by a reduction in the 

explicit taxes on an investment (Scholes et al. 2014). Assuming investors attempt to maximize 

after-tax returns, capital will move from an investment with higher explicit taxes (tax-disfavored) 

to an otherwise identical investment with lower explicit taxes (tax-favored). In a competitive 

market, the input prices of the tax-favored investment will then be bid up due to increased 

demand or the output prices will decrease from additional supply, causing the pretax returns on 

the investment to decrease. Conversely, pretax returns on a tax-disfavored investment will 

increase. In equilibrium, the expected after-tax returns of the tax-favored investment and the tax-

disfavored investment will be identical for the marginal investor. 

The expected return on investment is the profit expected when the investor’s decision is 

made, while the realized return is the return actually generated by the investment.  Further, the 

reported realized return is the aggregate of the “real” realized return and any effects of 

accounting (or “paper”) adjustments. We can model the theoretical adjustment of expected return 

to market forces under simple assumptions, but it is the reported, realized return that is 

observable to the researcher.  For the sake of parsimony, we follow prior literature and refer 

simply to “pretax returns” throughout the paper.  We discuss empirical implications of using 

reported realized return as a proxy for the expected return in Section 6. 

The classic setting for observable implicit taxes is the U.S. bond market. In this market, 

investors choose between a tax-favored bond (like a municipal bond, the income from which is 

exempt from federal tax) and a tax-disfavored bond (like a corporate bond, the income from 

which is taxed at the investor’s marginal tax rate) of identical risk. As more high-tax-rate 
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investors purchase the municipal bond, increased demand raises the price, driving down the 

effective interest rate (the pretax rate of return). The investors thus “pay” implicit tax by 

accepting a lower pretax return on the tax-favored bond. At equilibrium, the marginal investor 

achieves the same after-tax return with either investment.  

Prior literature on implicit taxes is dominated by studies that document associations 

between investor-level taxes and pretax rates of return. A major challenge in this research is the 

difficulty in separating the tax effects on security prices from the effects of differences in risk. 

Most of the studies that have succeeded in documenting implicit taxes at the investor level have 

used exogenous shocks to explicit tax rates for identification. Guenther (1994) provides evidence 

of economically substantial responses in municipal bond prices to tax rate changes in 1981 and 

1986 (see also Poterba 1986 and Mankiw and Poterba 1996).  Erickson and Maydew (1998) use 

the announcement of a proposed change in the dividends received deduction (DRD) from 70% to 

50% to identify implicit taxes on preferred shares.6 Edwards and Shevlin (2011) and Klassen and 

Mescall (2012) use the natural experiment provided by a surprise announcement in 2006 that the 

Canadian government was ending the flow-through treatment of income trusts to document and 

quantify implicit taxes.7 

2.2 Implicit taxes at the corporate level 

Although the extant literature on implicit taxes focuses predominantly on implicit taxes at 

the investor level, several studies investigate corporate level effects. The principles in this setting 

are the same as those in the investor-level setting. If implicit taxes are present, explicit tax 

                                                 
6 They estimate an implicit tax rate of 3.01% to 5.01%, which is at the lower end of the theoretical range of 0% to 

27.4% but note the market would have been skeptical the law would pass. They do not find evidence of implicit 

taxes in a separate sample of high-dividend-yield common shares around the same event. 
7 Other studies use cross-sectional differences when shocks to explicit tax rates are not available.  Atwood (2003) 

calculates an implicit tax rate of approximately 34% on fully exempt bonds and 27% on AMT bonds using taxable 

state and local government bonds as the benchmark asset. Engel, Erickson, and Maydew (1999) find a “discernible 

but small” effect of shareholder-level taxation on pretax returns using financial instruments that are treated as equity 

for financial statement purposes and as debt for tax purposes. 
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savings will be associated with lower pretax rates of return. Using a sample of 818 firms in the 

period 1968 to 1985, Wilkie (1992) finds that pretax return on equity is decreasing in tax 

subsidies, consistent with implicit taxes reducing the returns of the subsidized firms. Berger 

(1993) studies the explicit and implicit tax effects of the R&D credit. He infers from negative 

stock market reactions to the passage of R&D tax credits that shareholders expect that firms will 

experience material implicit taxes in the form of higher costs to conduct research and lower sales 

prices to customers. However, he still finds a sizeable quantity effect: nearly three quarters of the 

credit-induced spending relates to conducting additional research, the result Congress intended. 

Jennings, Weaver, and Mayew (2012) use the large change in explicit tax rates in the Tax 

Reform Act of 1986 (TRA86) to investigate the extent of implicit taxes at the corporate level. 

They find that, prior to TRA86, implicit taxes at the corporate level offset virtually all of the 

variation in explicit taxes, but that implicit taxes declined significantly after the reform. 

Salbador and Vendrzyk (2006) examine the effect of market power to reduce implicit 

taxes using a sample of 60 defense contractors. They find a negative relation between changes in 

tax preferences from TRA86 and changes in financial statement and market measures of pretax 

returns, consistent with implicit taxes, suggesting even these firms did not have sufficient market 

power (i.e., monopoly rents (Bain 1941)) to escape implicit taxes. 

Chyz, Luna, and Smith (2016) examine the implicit taxes borne by U.S. firms over the 

past 25 years. Using the methodology introduced by Jennings, Weaver, and Mayew (2012), they 

document that the decline in explicit taxes paid by U.S. firms over the period (Dyreng et al. 

2014) has been partially offset by an increase in implicit taxes. They also find that U.S. 

multinationals lose a smaller portion of their explicit worldwide tax savings to implicit taxes than 

do their domestic peers. 
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A limitation of the research design and setting used by Jennings, Weaver, and Mayew 

(2012) and Chyz, Luna, and Smith (2016) is that they identify implicit taxes using only 

consolidated data of publicly traded firms. Implicit taxes are a market-level phenomenon created 

by investors in a competitive market setting equilibrium prices that equate after-tax returns of 

investments with identical risk but different explicit taxation. Using consolidated data to identify 

implicit taxes requires the assumption that firms’ investment opportunity sets are identical. In 

addition, the effects of income shifting have a zero-sum effect on pretax returns at the 

consolidated level, making it impossible to examine the interplay of implicit taxes and shifting. 

Our research design, by using unconsolidated data at the firm-country-year level to identify 

implicit tax and income shifting effects, overcomes these limitations. 

To our knowledge, the only previous paper to consider the effect of different 

jurisdictional tax rates in a study of implicit taxes is Bryant-Kutcher, Guenther, and Jackson 

(2012).  Using a sample of U.S. multinational corporations from 1990-2006, they find that the 

overall foreign effective tax rate is negatively associated both with firm value (Tobin’s Q) and 

with foreign pretax return on assets, suggesting implicit taxes at the corporate level are overcome 

by the effects of income shifting.  In our setting, we are able to isolate the effects of implicit 

taxes by using a sample of firms that operate in a single country and for which cross-

jurisdictional income shifting is not possible. We also can use country-specific statutory rate 

changes rather than firm-level overall foreign effective tax rates, for an arguably more powerful 

research design. 

Although some prior studies have failed to find empirical evidence of implicit taxes at the 

corporate level, there are reasons to expect competitive forces to create a positive association 

between explicit taxes and corporate pretax returns. Initially, a reduction in the explicit tax rate 
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in a country will increase the expected after-tax rate of return on investments made by both 

existing firms and potential entrants within the country. As these firms increase investment, 

competition should bid up the price of inputs, bid down the price of outputs, and decrease the 

pretax rate of return for incumbent firms.  Similarly, firms in the country with affiliates outside 

the country will see an increase in the relative expected after-tax rate of return within the 

enterprise family when the explicit tax rate is reduced.  If local affiliates receive real investment 

shifted from foreign affiliates, competition for inputs should increase, as in the previous scenario.    

In addition to making (or moving) real investments, multinational firms can respond to 

tax rate reductions by shifting income into the lower-rate country by changing within-enterprise 

transfer prices.  Such “paper shifting” should not affect competition for input prices or the 

pricing of outputs because it does not change where goods are produced nor where they are sold. 

This opportunity for paper shifting, however, creates an important measurement confound for 

detecting implicit taxes because it increases the pretax rates of returns in countries that decrease 

their tax rates. Therefore, we expect to be able to observe implicit taxes most cleanly in single-

country firms. As such, we focus our analysis on single-country firms and study multinational 

firms in supplemental analysis. 

2.3 Hypotheses 

To formalize our intuition and develop testable hypotheses about the relation between 

explicit tax rates, investments, and pretax rates of return for single-country firms, we begin with 

a simple model of the after-tax profits of a single firm operating in a competitive market.8    

The firm does business in only one country, Country L. We describe its reported after-tax 

                                                 
8 In our initial setting of single-country firms, the model’s predictions might be reached by intuition without a formal 

model.  However, the model adds particular value in understanding the effect of explicit tax changes on reported 

pretax returns in multinational firms, in which the effects of implicit taxes are confounded with the effects of firms’ 

income shifting activities. 
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profit (𝜋) as a function of invested capital (𝐾), the competitiveness of input and output prices (n) 

where higher n countries have less competition, intellectual property (𝑄), the explicit tax rate in 

the local country (𝜏𝐿) and a non-deductible cost (𝑖) per unit of capital, such as a dividend.9  

The pretax rate of return 𝑓(𝐾) on the investment 𝐾 with two features. First, it increases 

in intellectual capital, Q, via a function 𝐴, which we propose as a linear function equal to 𝑎1 +

𝑎2𝑄, so 𝐴’(𝑄)  > 0 and 𝐴”(𝑄) = 0. One way to think about A(Q) is the profit margin on an 

investment of 𝐾 = 1: 𝑎1 is the high initial price for the first diamond unearthed by one miner 

with a shovel, and 𝑎2𝑄 is the extra price paid when Zales (“The Diamond Store”) is able to 

convince the customer to pay extra for the brand-name item.   

Second, we make the marginal pretax rate of return reflect the reductions in 

competitiveness, n, in the market for input prices, and the intellectual capital Q such that the 

marginal rate of return decreases in 𝐾 at a decreasing rate: 
1

𝐾
(

1
(𝑛+𝑄)

)
.10 This is consistent with 

production costs increasing in investment.11  For example, the mining company would pay 

higher wages to add a second shift or impose overtime. Thus, the marginal return decreases, but 

less quickly when the unemployment rate is higher or when the production process also benefits 

from intellectual property (e.g., patents on mining equipment).   

Combining these effects, we construct the marginal pretax rate of return as:   

𝑓(𝐾) =
( 𝐴(𝑄))

𝐾
(

1
(𝑛+𝑄)

)
.  

                                                 
9 Because the firm has no opportunities for cross-jurisdiction income shifting, 𝜋 is equal to its “real” after-tax profit. 

We explore income shifting in Section 5.1 and Appendix C. 
10 We parameterize n as >=1, so that 

𝐾

𝐾1/𝑛 = 𝐾(𝑛−1)/𝑛.  For example, if n=2, the marginal profit would be 
1

√𝐾
 and the 

total pretax profit would be √𝐾 which increases in 𝐾, but at a decreasing rate. One could think of n as being, for 

example, the unemployment rate. If country G has an unemployment rate of 20%, increased employment will not 

bid up the wage rate as quickly as in country H that has an unemployment rate of 4%. We parameterize 𝑄 as being 

between 0 (no intellectual capital) and 1 (purely intellectual capital). 𝜏𝐿 <=1 and i < 1.  
11 As well as how elastic sales prices are to increased production.  
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Thus, 𝑓(𝐾) is convex in 𝐾 and so the total pretax return (𝐾 ∗ 𝑓(𝐾)) is concave in 𝐾. As 

𝐾 increases, total profit increases, but marginal profit (return on 𝐾) decreases. Although we 

model only one firm’s behavioral effects, we envision the firm competing in a local country with 

other firms. In the presence of other firms, the decreasing rate of return in K also captures the 

competitive pressure on wage rates in the economy as more firms demand more labor. In 

countries with a low unemployment rate (low 𝑛), competitive forces will more quickly drive up 

wage rates as K increases, but in a country with a high unemployment rate (high 𝑛), wages won’t 

increase as quickly, so implicit taxes will be smaller.  

Reported after-tax profit, 𝜋, net of the cost of capital, is 

𝜋 =  𝐾 ∗
( 𝐴(𝑄))

𝐾
(

1
(𝑛+𝑄)

)
∗ (1 − 𝜏𝐿) –  𝑖 ∗ 𝐾        (1) 

where the first term is the after-tax income earned by the firm and the second term is the non-

deductible cost of capital. 

 Here, the only choice variable for the firm is 𝐾, the amount of capital invested. The 

derivative of 𝜋 with respect to 𝐾 equals: 

𝜕𝜋

𝜕𝐾
=

(1−𝜏𝐿)(𝐴(𝑄))(𝑛+𝑄−1)

(𝑛+𝑄)
𝐾

−1

(𝑛+𝑄) − 𝑖       (2) 

Setting the derivate to zero, one can solve for 𝐾∗, the optimal level of 𝐾, as follows: 

𝐾∗ =  [
(𝑛+𝑄−1)( 𝐴(𝑄))∗(1−𝜏𝐿)

(𝑛+𝑄)∗𝑖
]

(𝑛+𝑄)

       (3) 

The second derivative of 𝜋 with respect to K is negative so 𝐾∗ is profit-maximizing.  

Using this 𝐾∗, we compute the pretax marginal return, 𝑓(𝐾∗) as follows: 

𝑓(𝐾∗) =
(𝑛+𝑄)∗𝑖

(𝑛+𝑄−1)(1−𝜏𝐿)
        (4) 

We then compute how the pretax marginal return changes as the explicit tax rate changes: 
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𝜕𝑓(𝐾∗)

𝜕𝜏𝐿
=

(𝑛+𝑄)𝑖

(𝑛+𝑄−1)(1−𝜏𝐿)2 > 0         (5) 

Thus, as explicit tax rates decrease, the marginal pretax return also decreases; hence, we 

predict that single-country firms will bear implicit taxes. We express this comparative static 

result as the following alternative hypothesis: 

Hypothesis 1: There is a positive association between pretax rate of return and the explicit 

corporate tax rate.  

To explore the effect of intellectual capital on implicit taxes, we next take the partial 

derivative with respect to 𝑄 of the derivative computed in Equation (5):  

 
𝜕{

𝜕(𝑓(𝐾∗))

𝜕𝜏𝐿
}

𝜕𝑄
=

−𝑖

[(𝑛+𝑄−1)∗(1−𝜏𝐿)]2 < 0        (6) 

The negative sign means that the implicit tax is smaller for firms with higher intellectual 

property, 𝑄.12 We express this comparative static result as the following alternative hypothesis: 

Hypothesis 2: The positive association between pretax rate of return and the explicit corporate 

tax rate is weaker for firms with more intellectual capital. 

For completeness, we also confirm the mechanism that generates the implicit tax, i.e., 

that decreases in tax rates motivate increased investments (and, conversely, increases in tax rates 

drive de-investment).  We can see this by taking the derivative of K* (Equation 3) with respect to 

𝜏𝐿. Because 
𝜕𝐾∗

𝜕𝜏𝐿
 can be shown to be negative,13 we predict that optimal investment, K*, is 

negatively associated with tax rates: 

Hypothesis 3: Investment is negatively associated with corporate tax rates. 

 

It can be shown this negative association is stronger for firms with higher intellectual 

                                                 
12 This is consistent in spirit with the finding in Chyz, Luna, and Smith (2016) that implicit taxes decrease in the 

proportion of a firm’s income that is derived from unique products. 

13 
𝜕𝐾∗

𝜕𝜏𝐿
= −

(𝑛+𝑄)(
(𝑛+𝑄−1)(𝐴(𝑄)(1−𝜏𝐿)

(𝑛+𝑄)
)

(𝑛+𝑄)

(1−𝜏𝐿)
<  0 
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capital.  That is, 
𝜕{

𝜕𝐾∗

𝜕𝜏𝐿
}

𝜕𝑄
< 0. This means that because higher Q reduces the implicit tax (Equation 

6) arising from higher levels of K, a decrease in tax rates will motivate a higher level of K* for 

higher Q firms. We predict this formally as follows: 

Hypothesis 4: The negative association between investment and the corporate tax rate is more 

negative for firms with more intellectual capital.  

 

3. Sample 

3.1 Sample Composition 

We use data from Bureau van Dijk’s Amadeus database to test the predictions generated 

by our model. Amadeus contains unconsolidated financial statement data as well as ownership 

data for public and private European enterprises. There are several benefits of using these data. 

First, the unconsolidated data allow us to test our predictions on a jurisdiction-by-jurisdiction 

basis within a firm. Other research uses consolidated reports that provide little transparency into 

geographic operations of a firm (e.g., Jennings, Weaver, and Mayew (2012) and Chyz, Luna, and 

Smith (2016)). Second, 29 of the 39 countries in our sample changed their corporate tax rates in 

our sample period, 2004 to 2014. These rate changes are staggered in time and across countries, 

providing substantial and necessary variation for our empirical identification strategy. The U.S. 

had significant changes to both tax rates and the tax base in the Tax Reform Act of 1986 (the 

setting for Jennings, Weaver, and Mayew (2012)) which influenced all firms in the U.S. 

economy. Since then, however, U.S. statutory rates have remained nearly constant. Finally, these 

data contain other financial information (e.g., investment levels, geographic scope, effective tax 

rates, etc.) that are useful for cross-sectional tests. Appendix A defines all our variables.  

We refer to an entire corporate family as an enterprise. Each enterprise is made up of one 

or more separate legal entities, and it is these legal entities for which we have financial statement 
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data. We aggregate all entities within an enterprise in a particular country each year into a 

country sub group, following Huizinga and Laeven (2008). This approach solves the problem of 

disproportionally overweighting observations from firms that have multiple subsidiaries in a 

country and underweighting single entity firms. For filings in Amadeus that identify the global 

ultimate owner of the entity, we aggregate based on the global ultimate owner 

(𝐺𝑈𝑂_𝐵𝑉𝐷𝐸𝑃𝑁𝑅), country (𝐶𝑂𝑈𝑁𝑇𝑅𝑌), and year (𝐶𝐿𝑂𝑆𝐷𝐴𝑇𝐸_𝑌𝐸𝐴𝑅).14 For filings that do 

not identify a global ultimate owner, we aggregate based on BvD’s unique identifier (𝐼𝐷𝑁𝑅), 

country (𝐶𝑂𝑈𝑁𝑇𝑅𝑌), and year (𝐶𝐿𝑂𝑆𝐷𝐴𝑇𝐸_𝑌𝐸𝐴𝑅). This design choice assumes such firms are 

stand-alone entities with no subsidiaries or parent.  

Hence, for an enterprise operating in only one country (hereafter a single-country 

enterprise) the country sub group is the entire enterprise. An enterprise may also operate in 

multiple countries (hereafter a multinational enterprise), in which case the enterprise would have 

at least two country sub groups. The country sub group is the unit of observation in our empirical 

tests. Appendix B provides further detail on these classifications.  

We require a global enterprise to have at least 100 employees. This restriction allows us 

to exclude firms that may be dormant and focus on firms that are comparable to those studied in 

prior research, and helps us avoid empirical issues that arise from having small denominators.15 

We include all of the unconsolidated entities/subsidiaries within these enterprises, regardless of 

size or scope, in our sample. We begin our sample in 2004 because the amount of data readily 

available in Amadeus greatly expanded in the early 2000s and prior work using the database has 

focused on comparable years (e.g., Bernard, Burgstahler, and Kaya 2015 and De Simone 2016).  

Our identification strategy uses statutory tax rates from KPMG's (2016) historical tax rate 

                                                 
14 We list the Bureau van Dijk mnemonic in the WRDS interface in parentheses after each variable. 
15 Our empirical results are generally not sensitive to changing this threshold to 50 or 500 employees.  
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tables.16 We use statutory rates rather than firm-level effective tax rates because changes in 

statutory rates are exogenous to the firm. Although most firms do not pay the statutory corporate 

rate on their average dollar of income, the statutory rate is a reasonable proxy for the rate to be 

paid on the next dollar of income.17 Additionally, country-wide changes in statutory corporate 

tax rates are more likely than effective tax rate changes to be associated with the shifts in supply 

and/or demand that give rise to implicit taxes. 

We use country-sub-group and year fixed effects to control for unobserved, time-

invariant heterogeneity that could exist within country sub groups and years in our sample. 

Researchers use a panel of tax rates with fixed effects as an identification strategy to answer 

questions about taxation of labor income (Piketty, Saez, and Stantcheva 2014) and incidence of 

personal income taxes (Ruf and Schmider 2015). For countries in which there is no change in the 

corporate tax rate, 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸 is perfectly correlated with the country sub group fixed 

effect. For countries in which there is a change in the corporate tax rate, the estimated coefficient 

on 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸 will reflect the effect of the corporate tax rate on pretax returns relative 

to the mean 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸 faced by the country sub group. 

Because country-sub-group fixed effects subsume both enterprise and country fixed 

effects, including these fixed effects controls for mean levels of both firm- and country-level risk 

by essentially transforming the analysis into a within-country-sub-group analysis.  In the spirit of 

Erickson and Maydew (1998), this approach avoids many of the issues related to the potentially 

confounding effects of risk differences by comparing a firm to itself before and after changes in 

                                                 
16 KPMG uses a combination of federal and subnational tax rates. For instance, the 2014 rate for the United States is 

40%, which reflects the federal rate plus an average state rate.   
17 Graham et al. (2016) survey companies and find to their surprise that many firms say they use an average effective 

tax rate for decision making rather than the theoretically correct marginal tax rate applicable to the country or 

transaction. Graham (1996) and Graham and Mills (2008) find that simulated marginal tax rates are relatively bi-

modal at near-zero (for loss firms) and the top statutory tax rate (for large profitable firms). As the majority of firms 

in our sample are profitable, we choose the country-level statutory rate as an approximation of the marginal tax rate. 
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the statutory corporate tax rate.  It is unlikely that changes in risk are perfectly correlated with 

tax rates changes across all the countries in our sample.  Hence, this design provides a well-

identified method for finding evidence of implicit taxes.       

3.2 Descriptive Statistics 

For the tests of our hypotheses, we restrict our sample to those enterprises that operate in 

a single country only (i.e., do not have commonly-controlled affiliates in other countries).  In this 

sample of enterprises, for which there is no opportunity for paper shifting of profits, we assume 

that reported realized pretax return is equal to real realized return for these firms. As such, a 

statistically significant association between pretax rate of return and the statutory tax rate can be 

interpreted as empirical evidence of the theoretical economic association in our hypotheses.18 

Table 1 reports the top statutory corporate tax rate in 39 European nations from 2004-

2014. The equally weighted annual cross-country average declined from approximately 25.4% in 

2004 to 22% in 2014.  Despite the dominant downward trend, several countries increased their 

top statutory corporate tax rate (e.g., Cyprus, Greece, Serbia, and Iceland). Table 2 tabulates the 

composition of our sample by country and year. No one country dominates the sample, and 

Russia, Germany, and the United Kingdom are most represented. 

Table 3, Panel A describes our sample. After winsorizing the sample at the 1 and 99% 

level, the average pretax ROE in our sample is 32.7%, while the median is 11.2%, which 

suggests there are large positive outliers in the data.19 Similarly, the after-tax ROE in our sample 

is 21.1% and the median is 8.4%. The mean statutory tax rate in our sample period is 23.4%. 

                                                 
18 While using the subsample of single-country enterprises eliminates the confounding effects of paper profit 

shifting, any limitations of using realized rate of return as a proxy for expected rate of return remain.  We discuss 

this further in Section 6.  
19 Our empirical results are robust (and sometimes stronger) if we winsorize at 3% and 97%, or at 5% and 95%. To 

alleviate concerns from the right skew or large positive outliers in the dependent variable, we re-estimate our 

regression using a log transformation of the dependent variables. Results are robust. 
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Less than 1% of the observations report R&D expense. We assign the industry level median 

market-to-book ratios to each firm; the mean of these ratios is 1.358 for our sample.  

Table 3, Panel B presents the Pearson correlations among the variables in our study. The 

univariate correlation between 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸, our variable of interest, and 𝑃𝑅𝐸𝑇𝐴𝑋 𝑅𝑂𝐸, 

our dependent variable, is 0.01, which is statistically significant, although economically modest. 

We turn to multivariate tests for more rigorous analysis of the association. 

4. Research design and results 

4.1 Testing for implicit taxes   

To test Hypothesis 1, we estimate the following equation using ordinary least squares on 

a sample of single-country enterprises: 

𝑃𝑅𝐸𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡  =  𝛽0  +  𝛽1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡  +  𝛼𝑗,𝑐  +  𝛼𝑡  +  휀𝑗,𝑐,𝑡                       (𝐴) 

where  

𝑃𝑅𝐸𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡 is pretax income for year 𝑡 scaled by equity at the end of year 

𝑡 − 1 for enterprise 𝑗 in country 𝑐 

𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡 is the statutory tax rate in country 𝑐 in year 𝑡. 

𝛼𝑗,𝑐 is a vector of country sub group fixed effects, where each 

enterprise 𝑗’s country c activity has a fixed effect.  For single-

country firms, it is equivalent to an enterprise fixed effect. 

𝛼𝑡 is a vector of year fixed effects. 

An estimate of β1 > 0 indicates that explicit tax rate and pretax rate of return are 

positively, concurrently correlated and would be consistent with the prediction that implicit taxes 

reduce pretax returns in the current period. We use reported pretax income as the numerator of 

our dependent variable, acknowledging this is an ex post measure for the theoretical expected 

return. Further, the reported pretax income arises through accounting systems that vary by 

country and time, and could also be subject to management judgment and variation in audit 
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quality. Country-sub-group and year fixed effects should reduce noise or bias from those 

sources.  

Table 4 presents the results of estimating Equation (A) using only single-country 

enterprises. The estimate of 𝛽1 is positive (1.159) and significant. This estimate suggests that 

when a country decreases its statutory tax rate by one percentage point, the pretax return on 

equity of single-country firms in that country decreases by 1.159 percentage points. Relative to 

the 32.7% average ROE, a one percentage point decrease in the statutory tax rate represents a 3.6 

percent decrease in ROE.  

After-tax returns are equal to pretax returns * (1-τ), where τ represents the tax rate. In a 

simplified world with no frictions and complete competition, we would expect 𝛽1=1/(1-Δτ).  

Since we are estimating using OLS, we expect 𝛽1=1/(1-0.01) or 1.01.  Our estimate of 1.159 is 

higher than, but not statistically different from, the simplified theoretical estimate.  Nevertheless, 

our model predicts that competition (n) and intellectual (Q) will also influence the theoretical 

prediction of 𝛽1, so we refrain from assigning it a theoretical predicted value. 

In untabulated tests, we use pretax return on assets (𝑃𝑅𝐸𝑇𝐴𝑋 𝑅𝑂𝐴) as a dependent 

variable. We find directionally consistent estimates, which suggests the changes in pretax returns 

are not solely due to firms adjusting their capital structure in response to changing tax incentives.  

4.2 Effects of intellectual capital on domestic firms’ implicit taxes 

H2 predicts that single-country firms with high levels of intellectual capital (i.e., 𝑄) are 

less subject to implicit taxes. Intuitively, the pretax returns of firms with high levels of 

intellectual capital arise from sales of unique goods that are less subject to price competition or 

depend less on competitive factors of production (e.g., more patents but fewer miners with 

shovels). Empirically, this would manifest in higher intellectual capital firms having lower 
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estimates of 𝛽1 than firms with lower intellectual capital. 

To test this hypothesis, we partition our sample based on two proxies of intellectual 

capital—research and development costs and industry market-to-book ratios—and re-estimate 

Equation (A). Because fewer than 1% of observations report research and development, we use a 

coarse binary proxy (𝑅&𝐷 =  1 if the firm reports R&D spending) to identify country sub 

groups that are likely to have high levels of intellectual capital.  

To complement tests using this narrowly-defined though sparsely populated partitioning 

variable, we calculate a representative market-to-book ratio for each observation as follows.20 

We first use Compustat Global data to calculate a median market-to-book ratio for each four-

digit NAICS industry-year. We then identify the four-digit NAICS code of the affiliate in each 

country sub group that has the highest level of sales and assign the market-to-book ratio for that 

affiliate’s industry to the sub group. Using both the firm-specific R&D proxy and this coarser, 

but widely available industry-level proxy, we are able to triangulate the results of the tests of H2.  

Table 5 Panel A presents the results of estimating Equation (A) using single country 

enterprises. Column 1 uses country sub groups that report no R&D during the sample period. 

The estimate of 𝛽1 is positive (1.178) and significant, suggesting that single-country enterprises 

without intellectual capital bear implicit taxes. Column 2 of Panel A estimates Equation (A) 

using enterprises that report R&D spending at some point in the sample period. The estimate of 

𝛽1 is not significantly different from zero. While consistent with our prediction that higher 

intellectual capital firms would have lower estimates of 𝛽1, we are cautious not to draw strong 

inferences from this test alone due to the small sample potentially decreasing our power. 

Table 5 Panel B presents the results of estimating Equation (A) using subsamples of 

                                                 
20 Because our sample contains private firms, we are unable to create firm-level market-to-book ratios. 
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single country enterprises that are in industries that have low, medium, and high median industry 

market-to-book ratios. In the low MTB sample presented in Column 1, the estimate of 𝛽1 is 

1.526 and significant. In the medium MTB sample, the Column 2 estimate of 𝛽1 is 1.058 and 

significant. In the high MTB sample the Column 3 estimate of 𝛽1 is 0.409 and insignificant. 

Taken together, the result of 𝛽1 coefficients decreasing monotonically in MTB is consistent with 

H2: firms with higher intellectual capital bear lower implicit taxes at the corporate level than 

firms with lower intellectual capital.21 

4.3 Effects of taxes on intermediate productive factors 

We next test H3 and H4 to learn whether lower statutory tax rates lead to higher 

investments. A country-wide decrease in the statutory corporate tax rate would lead to an 

outward shift of the demand curve for goods and services and productive factors such as labor.  

Using the labor example, the equilibrium wage rate and labor employed should both increase 

following a decrease in the corporate tax rate.  Although Amadeus has some data about the “cost 

of employees” (𝑆𝑇𝐴𝐹) that could proxy for wages, many labor costs are absorbed into cost of 

goods sold and not separately stated. Therefore, we instead use the number of employees 

(𝐸𝑀𝑃𝐿) to look for evidence of labor responses consistent with an inward shift in the demand 

curve. We also repeat the process using tangible fixed capital and total assets, acknowledging 

that in the case of assets, we are capturing both quantity and price effects. 

Specifically, we estimate the following equation using a sample of single-country 

enterprises: 

𝑃𝑅𝑂𝐷𝑈𝐶𝑇𝐼𝑉𝐸 𝐹𝐴𝐶𝑇𝑂𝑅𝑗,𝑐,𝑡  =  𝛿0  +  𝛿1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡  +  𝛼𝑗,𝑐  +  𝛼𝑡  + 휀𝑗,𝑐,𝑡          (𝐵) 

where 𝑃𝑅𝑂𝐷𝑈𝐶𝑇𝐼𝑉𝐸 𝐹𝐴𝐶𝑇𝑂𝑅𝑗,𝑐,𝑡 is either the log of the number of employees (LN 

                                                 
21  To test significance in the difference across groups, we pool the sample and interact a MTB tercile variable with 

the STATUTORY RATE.  The interaction is negative (-0.225) and significant at the 1% level.   
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EMPLOYEES), the log of tangible fixed assets (LN TANG ASSETS), or the log of total assets (LN 

TOTAL ASSETS).  Other variables are defined as in Equation (A).  An estimate of 𝛿1<0 would be 

consistent with H3, which predicts that lower statutory rates will explain higher levels of 

employees and assets.  

Table 6, Panel A, presents the results of estimating Equation (B) using the log of the 

number of employees (Column 1), tangible assets (Column 2), and total assets (Column 3) as 

dependent variables.22  In all cases we observe a statistically significant, negative estimate of 𝛿1, 

indicating that lower statutory tax rates are associated with higher investments in productive 

factors. Those higher investments should drive up wage and asset costs, consistent with the broad 

evidence in Table 4 that lower tax rates generate implicit taxes. Thus, this test provides evidence 

of one mechanism generating the implicit taxes. 

In Panel B, we conduct cross-sectional tests of H4 to determine whether the degree to 

which investment is associated with statutory tax rates varies by intellectual capital.  To do this, 

we estimate Equation (B) with the log of total assets (LN TOTAL ASSETS) as the dependent 

variable on subsamples partitioned by industry market-to-book tercile. The estimate of 𝛿1 (the 

association between assets and tax rates) is more negative for high intellectual capital firms, 

consistent with our analytic prediction that higher intellectual capital reduces the rate of implicit 

tax, meaning that the new equilibrium can be at a higher 𝐾∗ when tax rates decrease.  

5. Supplemental analyses – multinational firms within a global sample 

We excluded country sub groups that are part of multinational enterprises from the 

empirical tests of our hypotheses to eliminate the effects of cross-jurisdictional income shifting 

                                                 
22 In untabulated tests, we confirm that statutory rates are also positively associated with pretax returns to assets 

(coeff = 0.099, t-statistic 4.03), indicating that our inferences about the existence of implicit taxes are not sensitive 

to the denominator. We also explore effects of statutory rates on leverage, and find that higher tax rates are 

associated with higher leverage.  We intend further investigation of the effect of leverage in the future. 
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on the reported pretax rate of return. In this section, we add the multinational observations to the 

sample and re-estimate our empirical model to consider the net effect of shifting and implicit tax.   

5.1 Income shifting – theory and prior evidence  

Hines and Rice (1994), Klassen, Laplante, and Carnaghan (2014), and others predict that 

firms report more taxable income in countries that have lower corporate tax rates.23 Higher 

foreign direct investment in response to lower tax rates should eventually increase implicit taxes 

and thus decrease the pretax rate of return. However, using non-operational or accounting-based 

means to shift income could also raise the reported pretax rate of return. Examples of the latter 

type of income shifting include relocation of intangible assets (Bradley, Dauchy, and Robinson 

2015), strategic location of debt (Huizinga, Laeven, and Nicodeme 2008, Mills and Newberry 

2004), and adjustment of transfer prices (Swenson 2001, Clausing 2003, Blouin, Robinson, and 

Seidman 2016). Anecdotal evidence in support of limited changes in tangible investment comes 

from the discovery that there is one five-story building in the Cayman Islands that serves as the 

official address of 18,857 corporations (Evans 2009). This implies that the capacity for holding 

IP is not constrained by limits on its inputs. Further, the customers for firms with IP assets are 

global, not local, and IP typically generates pseudo-monopoly rents that are not driven down by 

competition. So locating intellectual property to Ireland need not immediately decrease pretax 

returns by driving down output prices or increasing input costs.24 

To our knowledge, no prior study has directly investigated the interplay between income 

                                                 
23 Among the many empirical papers examining tax-motivated income shifting are: De Simone 2016, De Simone, 

Huang, and Krull (2016), Dharmapala and Riedel (2013), Dyreng and Markle (2015), Collins, Kemsley, and Lang 

(1998), Harris (1993), Harris et al. (1991), Hines and Rice (1994), Klassen, Lang, and Wolfson (1993), Klassen and 

Laplante (2012), Huizinga, Laeven, and Nicodeme (2008), Klassen and Shackelford (1998). Dharmapala (2014) 

provides a recent and thorough review of this literature. 
24 Intangible income-generating assets arguably are less costly to move, and the firm can move them more quickly. 

Immediately before its initial public offering in 2015, Etsy had its Irish subsidiary purchase intellectual property 

from its U.S. affiliate, following the lead of many other companies (Kapner 2015). A future study could consider the 

speed with which net implicit tax effects arise from foreign direct investment of tangible assets. 
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shifting and implicit taxes. However, Collins, Kemsley, and Lang (1998), in their study of tax-

motivated income shifting by U.S. firms, speculate that implicit taxes may explain why they do 

not find evidence of outbound income shifting. They find foreign return on sales on worldwide 

return on sales is unrelated to their proxy for tax incentive, consistent with implicit taxes 

offsetting the income shifting effects assumed to be present. Using cross-sectional splits in our 

research design, we shed light on this puzzling result in the extant literature.25 

In Appendix C, we augment the analytic model from Section 2 of the paper by extending 

Grubert and Slemrod’s (2004) model of income shifting to incorporate implicit taxes in the 

pretax rate of return to real investment. The model shows that the benefit of shifting income into 

a country that lowers its tax rate offsets implicit tax but does not reveal which effect will 

dominate.  

5.2 Testing for overall implicit taxes  – global sample 

To determine whether implicit tax or shifting dominates, we estimate Equation (A) on the 

full sample of country sub groups that includes both single-country enterprises and multinational 

enterprises.  An estimate of β1 > 0 indicates that implicit taxes reduce pretax returns in the 

current period. Conversely, an estimate of β1 < 0 indicates that firms move higher-margin 

operating activities into a jurisdiction following a tax rate decrease or that income shifting 

responses are large enough to offset any implicit taxes. As 𝛽1 is an estimate of the net association 

between statutory tax rate and pretax returns, we can only estimate the net magnitude of implicit 

tax effects and income shifting effects. 

Table 7, Column 1 shows the estimate of β1 is not statistically significant using our full 

global sample. On average, corporate tax rates are not associated with pretax ROE. Using this 

                                                 
25 Klassen and Laplante (2012) find that the non-result in Collins, Kemsley, and Lang (1998) was at least partially 

explained by econometric issues that are overcome by aggregating variables across multiple years.  The extent to 

which implicit taxes reduce the income shifting remains unknown. 
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test alone, we are unable to conclude whether the null result is due to a lack of income shifting 

and implicit taxes or to the mutually offsetting effects of income shifting and implicit taxes.  

5.3 Test of net effect of implicit taxes versus income shifting 

We next estimate Equation (A) using only the observations from multinational 

enterprises. In this analysis, each enterprise operates in multiple countries and the enterprise-

country fixed effects (i.e., 𝛼𝑗,𝑐) subsume anything that would be captured by both an enterprise 

fixed effect and a country fixed effect. 

The estimated β1 for multinational enterprises (Table 7, Column 3) is a significantly 

negative -0.376, in contrast to our result for single country enterprises (Table 4, and re-stated as 

Table 7, column 2): a significantly positive β1 = 1.159. This estimate suggests that when a 

country decreases its statutory tax rates by one percentage point, the pretax return on equity of 

multinational country sub groups in that country would increase by 0.376 percentage points. 

Relative to the 31.9% average ROE, the one percentage point decrease in the statutory tax rate is 

associated with an approximate 1.2 percent increase in ROE. Thus, we observe that 

multinationals appear to enjoy income shifting that generates a net increase in pretax ROE when 

tax rates decrease. Our finding that shifting dominates implicit taxes is consistent with the 

finding in Chyz et al. (2016) that multinationals suffer less implicit tax in the U.S. than do 

domestic firms. 

If multinationals and single country enterprises experience similar levels of implicit tax 

because they use the same production factors and sell to customers within the same country, one 

could compute the gross income shifting benefit as -1.535 (-0.376 – 1.159). However, this 

conjecture requires strong assumptions that are likely unrealistic given the relatively open 

borders in Europe, where our study is set. In untabulated tests of the implicit tax mechanism, we 
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find multinational firms invest more tangible assets in the lower-tax countries. However, we find 

no association between the number of employees and the local tax rates, suggesting that the 

implicit tax born by domestic firms is unlikely to apply in full to the multinational firms. 

Nevertheless, we believe our evidence bolsters the caution in the income shifting literature that 

income shifting effects are understated to the extent the overall effect is net of implicit taxes.  

5.4 Effects of intellectual capital on multinational firms 

We further predict that multinational firms with high levels of intellectual capital are less 

subject to implicit taxes (and more prone to income shifting) than firms whose production 

functions rely simply on traditional labor and capital inputs (see Appendix C, Equation (18)). 

Empirically, this would be manifest by higher intellectual capital firms having lower (or more 

negative) estimates of 𝛽1 than firms with lower intellectual capital. 

Table 8 Panel A presents the results of estimating Equation (A) using country sub groups 

of multinational enterprises only, partitioned by R&D spending. Column 1 shows the estimate of 

𝛽1 is negative (-0.323) and significant for country sub groups that report no R&D spending. In 

Column 2 the estimate of 𝛽1 is negative (-3.283) and significant for groups that report R&D. 

Even within multinational enterprises, the proportion of observations that have R&D is too small 

to detect statistical differences. Hence, we again perform corroborating tests.  

Table 8 Panel B presents the result of estimating the Equation (A) using country sub 

groups from multinational enterprises partitioned into low (Column 1), medium (Column 2), and 

high (Column 3) median levels of industry market-to-book ratios. In the low and medium MTB 

samples, the estimated 𝛽1s of -0.293 and -0.0185 are both insignificant. In the high MTB sample 

in Column 3, the estimate of 𝛽1 is -0.564 and significantly different than zero. The insignificant 

estimates of 𝛽1 in the low and medium terciles and the significantly negative estimate of 𝛽1 in 
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the high MTB tercile is consistent with the directional prediction of our model. Taken together, 

the results are consistent with the hypothesis that higher intellectual capital country sub groups 

bear lower implicit taxes (or shift more income) than country sub groups with lower intellectual 

capital and supports our model’s prediction. 

6. Additional tests and limitations 

6.1 Ruling out reverse causality 

Tax competition theory predicts that changes in pretax returns would lead rate changes, 

as politicians respond to a weak economy by lowering tax rates to stimulate the economy and 

attract investment (Wilson 1999). To mitigate concerns that our observed results are an artifact 

of reverse causality, we re-estimate our main tests using non-contemporaneous values of the 

dependent and independent variables. 

Table 9 demonstrates that the statutory tax rate in years 𝑡 and 𝑡 − 1 explain pretax return 

on equity in year 𝑡, suggesting that a change in tax rate affects profits contemporaneously and in 

the following year, consistent with some adjustment time needed for implicit taxes to arise from 

competitive pressure on input and sales prices. However, pretax return in year 𝑡 is unrelated to 

statutory tax rate in year 𝑡 + 1, suggesting that lawmakers are not reacting to poor economic 

conditions or lower firm pretax profitability by lowering tax rates. In untabulated tests, we more 

directly confirm the lack of reverse causality by obtaining an insignificant result when we regress 

the statutory tax rate in year 𝑡 on return on equity in year 𝑡 − 1, controlling for country and year 

fixed-effects.  

6.2 Effective tax rates instead of statutory tax rates 

Many studies of implicit corporate taxes use effective tax rates instead of statutory tax 

rates.  To examine whether inferences using our empirical model are sensitive to the choice of 
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tax rate proxy, we estimate variations of Equation (A) with different tax rate proxies and report 

results in Table 10. Column 1 reports a positive, significant coefficient (𝛽1 = 1.176) when we 

replicate the result from Table 4, Column 1 using the reduced sample of 173,245 single-country 

firms for which we can compute effective tax rates. When we replace the statutory rate with the 

effective tax rate (Column 2), we obtain a significant negative coefficient (𝛽1 = −0.719). The 

high t-statistic (t=-24.99) suggests a potentially spurious correlation, perhaps arising from using 

pretax income in the numerator of the dependent variable and the denominator of the explanatory 

variable. In Column 3, we include both the statutory and the effective tax rate in the regression. 

The coefficient on STATUTORY RATE remains positive and significant and the coefficient on 

EFFECTIVE RATE remains negative and significant. These tests, in combination with those in 

Table 9 ruling out reverse causality, suggest that the statutory tax rate is a cleaner measure of an 

exogenous tax rate that leads to implicit taxes.  

6.3 After-tax rates of return 

To further corroborate our evidence concerning pretax returns, we estimate a regression 

of after-tax returns using Equation (C): 

𝐴𝐹𝑇𝐸𝑅 𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡  =  𝛾0  +  𝛾1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡  +  𝛼𝑗,𝑐  + 𝛼𝑡  +  휀𝑗,𝑐,𝑡              (𝐶) 

where all variables are as previously defined and 

𝐴𝐹𝑇𝐸𝑅 𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡 is after-tax income for year 𝑡 scaled by equity at the end of year 

𝑡 − 1 for the sub group of enterprise 𝑗 in country 𝑐. 

In the simplest settings like investments in municipal bonds, decreases in pretax returns 

(i.e., implicit tax) should offset any tax to the point that all comparable investments have 

equivalent after-tax returns in equilibrium. Hence, in addition to predicting β1 > 0 in Equation 

(A), implicit tax theory generally predicts γ1 is not significantly different from zero in Equation 

(C). If, however, multinational firms shift profits into jurisdictions that decrease their tax rates 
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and such an effect dominates the effect of implicit taxes, then we expect both γ1 < 0 and γ1 < β1. 

Table 11, Columns 1, 2 and 3 present the results of estimating Equation (C) for global, 

single-country and multinational samples, respectively. In Column 1, the negative (-0.266) and 

significant estimate from regressing 𝐴𝐹𝑇𝐸𝑅 𝑇𝐴𝑋 𝑅𝑂𝐸 on 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸 indicates that 

higher tax rates lead to lower after tax returns for our sample overall. We see the opposite effect 

for single-country firms in column 2, where we estimate a positive and significant coefficient 

(0.692). Thus, the overall negative association in column 1 arises from the multinational firms, 

and column 3 confirms a significant, negative coefficient (-0.548).  We conjecture the following 

interpretation of our Table 11 results.  In a simple, closed economy without frictions, any tax 

subsidies should be offset by reductions in pretax returns such that after-tax returns are 

unchanged. However, it appears that multinationals enjoy higher pretax returns when statutory 

tax rates are lower, but single-country enterprises suffer lower after-tax returns.  

6.4 Limitations and conjectures 

We acknowledge that an important challenge in providing empirical evidence about 

implicit taxes is leveling the playing field with respect to risk. Our research design choice to 

examine country-level reporting effects provides more variation in tax rate changes, but also 

introduces more variation in legal protections, capital markets, labor markets, transportation, 

corruption, etc. We intend that our country sub group fixed effects control for material 

differences in both firm and country risk. However, we acknowledge any uncontrolled risk likely 

affects our measures of pretax rates of return, and could be correlated with changes in tax rates.  

A potential concern with our data is survivorship bias. To the extent any tax rate changes 

are dramatic enough to motivate firms to liquidate or fail, these firms with low or negative pretax 

rates of return will be missing from the sample. This could impair the validity of the realized rate 
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of return as a proxy for the expected rate of return and thus limit our ability to estimate implicit 

taxes.  Because firms that fail fall out of the sample, our empirical measure of reported, realized 

returns will exceed the return had we been able to include a report for failed firms. However, the 

survivorship bias works against our tests because a too-high return is opposite our prediction 

arising from implicit tax theory (that tax rate decreases lead to decreased returns). Therefore, we 

caution that our estimates of the total effect could be understated as a result. 

Our paper limits its scope to corporate effects, recognizing that treating the corporation as 

an actor is a fiction. Bryant-Kutcher, Guenther, and Jackson (2012), Rego (2003), and Swenson 

(1999) all suggest that higher initial after-tax returns from new investments in low-tax countries 

could generate implicit taxes at the investor level by additional demand for the stock driving up 

equity prices.   

Finally, we have some conjectures outside the model’s formal comparative static results. 

Consistent with Grubert and Slemrod (1998), higher intellectual capital motivates higher 

investments in 𝐾 when statutory tax rates drop (that is, the implicit tax doesn’t constrain 𝐾 as 

quickly). An indirect effect of multinationals investing more 𝐾 in the country should be 

additional implicit taxes born by domestic firms in the country, particularly those with low 

intellectual capital, if the labor and capital inputs are common across industries. It is outside the 

current scope of our paper to distinguish how much increased real investment by multinational 

firms explains implicit taxes for domestic firms, but this is a potential extension for future work.    

7.   Conclusion 

Using a sample of single-country firms and multiple statutory tax rate changes, we model 

and empirically identify implicit taxes at the corporate level by documenting a robust positive 

association between the statutory tax rate and reported pretax return on equity in a fixed-effects 
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research design.  We also document cross-sectional variation in implicit taxes by showing that 

the association is less positive for firms with high levels of intellectual capital.  We investigate 

the mechanism that generates implicit taxes and confirm that domestic firms report higher 

investments in labor and assets when tax rates are lower. We further find that firms with higher 

intellectual capital are more sensitive to explicit tax incentives in investment decisions, 

consistent with our model’s prediction that they bear less implicit tax.  These estimates for 

sample firms operating in a single country are not confounded by cross-border income shifting. 

Using a sample of multinational firms, we show that the negative association between the 

explicit tax rate and pretax rate of return driven by tax-motivated income shifting appears to 

dominate implicit taxes. To the extent that single-country firms bear implicit taxes and single-

country and multinational firms draw from the same labor and capital supply within a country, 

these results suggest that income shifting estimates may be biased downward by implicit taxes.  

To our knowledge, ours is the first paper to identify implicit corporate taxes in a multi-

country setting and to show the limitations of this identification when income shifting confounds 

the estimate.  Our robust empirical evidence about the effects of statutory rate changes on the 

returns of corporations should be of interest to policymakers, researchers, and practitioners.  
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Appendix A - Variable definitions 

AFTER-TAX ROEj,c,t The sum of parent firm j’s after-tax income from all subsidiaries in 

country c in year t scaled by the total equity of all of firms j’s subsidiaries 

in country c in year t. BvD mnemonics: PLAT and SHFD. For all 

unconsolidated entities that list a parent in the ISH_DUO_GUO_VLMS 

file of Amadeus, the parent firm is identified by the GUO_BVDEPNR 

identifier. For all other firms, the BvD’s unqiue IDNR is used as the firm 

identifier. 

 

EFFECTIVE RATEj,c,t The sum of parent firm j’s taxes from all subsidiaries in country c in year t 

scaled by the total pretax income of all of firms j’s subsidiaries in country 

c in year t. BvD mnemonics: TAXA and PLAT. 

 

INDUSTRY MTBk,t 

 

 

The median market-to-book ratio for firms in a particularly country sub 

group’s industry using four digit NAICS codes. For country sub groups 

that are made up of multiple legal entities that operate in multiple 

industries, we use the NAICS code of the legal entities with the highest 

sales. Industry level market-to-book ratios are calculated using data from 

Compustat Global (CSHOI*PRCCD/CEQ where CEQ>0).   

 

LN EMPLOYEESj,c,t The log of one plus the sum of parent firm j’s employees in all subsidiaries 

in country c in year t. BvD mnemonics: EMPL. 

 

LN TANG ASSETSj,c,t 

 

The log of one plus the sum of parent firm j’s tangible fixed assets in all 

subsidiaries in country c in year t. BvD mnemonics: TFAS. 

 

LN TOTAL ASSETSj,c,t The log of one plus the sum of parent firm j’s total assets in all subsidiaries 

in country c in year t. BvD mnemonics: TOAS. 

  

PRETAX ROEj,c,t The sum of parent firm j’s before-tax income from all subsidiaries in 

country c in year t scaled by the total equity of all of firms j’s subsidiaries 

in country c in year t. BvD mnemonics: PLBT  and SHFD.  

  

STATUTORY RATEc,t The highest statutory corporate tax rate in country c in year t. Data comes 

from KPMG’s historical corporate tax rates tables, which are available 

online at http://www.kpmg.com/Global/en/services/Tax/tax-tools-and-

resources/Pages/corporate-tax-rates-table.aspx for later years in the sample 

and from KPMG’s Corporate Tax Rate Survey (An international analysis 

of corporate tax rates from 1993 to 2006). 

  

R&D INDICATOR An indicator variable equal to one if any legal entity within the country 

sub group reported research and development expense during the sample 

period and equal to zero otherwise.  

  

  

http://www.kpmg.com/Global/en/services/Tax/tax-tools-and-resources/Pages/corporate-tax-rates-table.aspx
http://www.kpmg.com/Global/en/services/Tax/tax-tools-and-resources/Pages/corporate-tax-rates-table.aspx
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Appendix B – Description of data and nomenclature  

We refer to a corporate group or family as an “enterprise” so that the same terminology can be 

applied to everything on the spectrum from standalone firms to complex multinational 

corporations. The unit of observation in our empirical tests is a “country sub group”, where a 

country sub group is defined as the aggregate of all commonly-controlled entities within a 

country. 

The following illustrates how the individual legal entities for which we have unconsolidated 

financial statement data contribute to the country sub groups in our empirical analyses. “GUO” 

denotes a Global Ultimate Owner, as identified by Bureau van Dijk. 

 

Enterprises - named for the top entity in the ownership chain - (Multinational/Single country): 

1. D1 (Single country) 

2. GUO2 (Single country) 

3. GUO3 (Multinational) 

4. GUO4 (Multinational) 

5. F5 (Single country) 

Country sub groups (Enterprise to which it belongs): 

In Country D: 

1. D1 (D1) 

2. GUO2 + D2 (GUO2) 

3. GUO3 + D3 (GUO3) 

4. D4 + D5 (GUO4) 

 

In Country F: 

1. F1 + F2 (GUO3) 

2. GUO4 + F4 (GUO4) 

3. F5 (F5) 
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Appendix C – Two-Country Analytic Model 

In this appendix, we expand our simple analytic model to two countries and permit income 

shifting from the high-tax to the low-tax country. We adapt Grubert and Slemrod's (1998) 

simplified model of transfer pricing and introduce a home country, H, with tax rate 𝜏𝐻, a shifting 

rate, 𝑆, and a cost of shifting that is convex in 𝑆 and linearly decreasing in 𝑄. That is, the cost of 

shifting increases at an increasing rate in the amount shifted but decreases in the intellectual 

capital 𝑄, where 𝐵(𝑄) = 𝑏1 + 𝑏2𝑄. We assume that 𝜏𝐻 > 𝜏𝐿 such that all tax-motivated shifting 

will be from H to L and the firm is choosing the level of 𝐾 in local Country L.  Reported after-

tax profit 𝜋 is then: 

𝜋 =  𝐾
(𝑛+𝑄−1)

(𝑛+𝑄) 𝐴(𝑄) ∗ (1 − 𝜏𝐿) –  𝑖𝐾 + 𝑆𝐾(𝜏𝐻 − 𝜏𝐿) −
𝐾∗𝑆2

2(𝐵(𝑄))
     (9) 

where the first and second terms are identical to the single-country model in Equation (1) and, 

consistent with Grubert and Slemrod (1998), the third term is the tax savings from shifting and 

the final term is the cost of shifting. For tractability, we simplify the shifting to a choice variable 

that is a rate of shifting independent of the competitive pretax rate of return, 𝑓(𝐾).26  

 Note that the cost of shifting increases in the shifted rate of return, 𝑆 and decreases as 

intellectual capital, 𝑄, increases. The quadratic form of the shifting cost is a typical cost function, 

consistent with Grubert and Slemrod (1998). The lower shifting cost for high 𝑄 firms is 

consistent with higher sustained tax avoidance by income-mobile firms conjectured by Kleinbard 

(2012) and documented by De Simone, Klassen, and Seidman (2016).  

We determine the derivative of profit with respect to shifting, 𝑆, as follows: 

𝜕𝜋

𝜕𝑆
=  𝐾(𝜏𝐻 − 𝜏𝐿) −

𝐾𝑆

𝐵
        (10) 

                                                 
26 Grubert and Slemrod (1998) define the amount shifted as invested capital 𝐾 multiplied by the reported rate of 

return 𝑟(𝐾) less the expected rate of return 𝑓(𝐾), or 𝐾 ∗ (𝑟(𝐾) − 𝑓(𝐾)).  Our simplifying assumption of modeling 

the shifting rate 𝑆 as a choice variable independent from 𝑓(𝐾) improves tractability while yielding useful insights. 
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Setting equal to zero yields  

𝑆∗ = 𝐵(𝜏𝐻 − 𝜏𝐿) = (𝑏1 + 𝑏2𝑄)(𝜏𝐻 − 𝜏𝐿).       (11) 

The second-order conditions confirm that 𝑆∗ is profit-maximizing. 

Note that 𝑆∗ does not depend on 𝐾, but 𝑆∗ is increasing in 𝑄, consistent with intellectual 

property decreasing the cost of shifting. Further, the optimal rate of return shifted, 𝑆∗, is 

increasing in the differential between the home country tax rate and the local tax rate. Holding 

the home country rate constant, 𝑆∗ increases when 𝜏𝐿 decreases:  

𝜕𝑆

𝜕𝜏𝐿

∗
=  −𝐵, 𝑜𝑟 − (𝑏1 + 𝑏2𝑄) <  0        (12) 

Given that 𝑆∗ does not depend on 𝐾, we can substitute 𝑆∗ into the profit function as follows: 

 𝜋 =  𝐾
(𝑛+𝑄−1)

(𝑛+𝑄) 𝐴(𝑄) ∗ (1 − 𝜏𝐿) –  𝑖𝐾 −
𝐾∗𝐵(𝑄)(𝜏𝐻−𝜏𝐿)2

2
     (13) 

As before, we solve for the choice of 𝐾 by taking the derivative of profit with respect to 𝐾 as 

follows: 

 
𝜕𝜋

𝜕𝐾
=

(𝐾
−1

(𝑛+𝑄)∗(1 – 𝜏𝐿) (𝑛+𝑄−1) (𝐴(𝑄))

(𝑛 + 𝑄)
− 𝑖 +   

(𝜏𝐻−𝜏𝐿)2∗𝐵(𝑄)

2
     (14)  

then setting it equal to zero and solving for 𝐾∗ yields:   

𝐾∗ =  [
(𝑛+𝑄−1)𝐴(𝑄)∗(1−𝜏𝐿)

(𝑛+𝑄)∗(𝑖−
(𝜏𝐻−𝜏𝐿)2∗𝐵(𝑄)

2
)
]

(𝑛+𝑄)

         (15) 

The second-order conditions confirm that 𝐾∗ is profit maximizing.  

It can be shown that the optimal investment for multinationals (equation (15)) exceeds 

the optimal investment for single-country firms (equation (3)) because real investment, K, 

contributes to successful income shifting, consistent with Grubert and Slemrod (2004).  
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 We now compute the total reported pretax return in the local country of 𝑓(𝐾∗) + 𝑆∗ so 

that we can consider whether implicit taxes affect the gross margin.27   

𝑓(𝐾∗) + 𝑆∗ =  
(𝑛+𝑄)∗(𝑖−

𝐵(𝑄)

2
(𝜏𝐻−𝜏𝐿)2)

(𝑛+𝑄−1)(1−𝜏𝐿)
+ 𝐵(𝑄)(𝜏𝐻 − 𝜏𝐿)         (16) 

We take the derivative of (𝑓(𝐾∗) + 𝑆∗) with respect to 𝜏𝐿 to determine whether implicit 

taxes or profit shifting dominates when tax rates decrease as follows: 

𝜕(𝑓(𝐾∗)+𝑆∗)

𝜕𝜏𝐿
=

(𝑛+𝑄)∗(𝑖+𝐵(𝑄)∗(1−𝜏𝐿)(𝜏𝐻−𝜏𝐿)−
𝐵(𝑄)

2
∗(𝜏𝐻−𝜏𝐿)2)

(𝑛+𝑄−1)∗(1−𝜏𝐿)2 − 𝐵(𝑄)       (17) 

which is of indeterminate sign. Whether a tax decrease is associated with the total pretax return 

increasing (due to shifting dominating) or decreasing (due to implicit tax dominating) depends 

on various parameters, including intellectual capital 𝑄 and cost of capital 𝑖. Without a clear 

prediction, we consider this an empirical question.    

However, we can make a signed prediction that multinational companies with high 

intellectual capital will suffer smaller implicit tax effects. We compute the effect of a change in 

Q on the effect of local taxes on pretax rates of return as follows: 

𝜕{
𝜕(𝑓(𝐾∗)+𝑆∗)

𝜕𝜏𝐿
}

𝜕𝑄
= 𝐵2 ∗ [

(𝑛+𝑄)

(𝑛+𝑄−1)
∗

(𝜏𝐻−𝜏𝐿−
𝜏𝐻

2

2
+

𝜏𝐿
2

2
)

(1−2𝜏𝐿+𝜏𝐿
2)

− 1] − [
𝑖+[𝐵(𝑄)(𝜏𝐻−𝜏𝐿−

𝜏𝐻
2

2
+

𝜏𝐿
2

2
)]

(𝑛+𝑄−1)2∗(1−2𝜏𝐿+𝜏𝐿
2)

]  < 0     (18) 

The negative sign means that, if implicit taxes dominate (i.e. Eq (15): 
𝜕(𝑓(𝐾∗)+𝑆∗)

𝜕𝜏𝐿
>

0), implicit taxes are reduced for high 𝑄 firms. 28 And if income shifting dominates (i.e. Eq (15): 

𝜕(𝑓(𝐾∗)+𝑆∗)

𝜕𝜏𝐿
< 0), the higher rate of return from shifting is even higher for high 𝑄 firms. Thus, we 

                                                 
27 We assume the shifting cost is a tax penalty or an SG&A cost incurred by the home country and so do not use it in 

our measure of the pretax return in the local country. 

28 Eq (18) is < 0 because 
(𝑛+𝑄)

(𝑛+𝑄−1)
∗

(𝜏𝐻−𝜏𝐿−
𝜏𝐻

2

2
+

𝜏𝐿
2

2
)

(1−2𝜏𝐿+𝜏𝐿
2)

≤ 1.  The maximum 
(𝑛+𝑄)

(𝑛+𝑄−1)
= 2 for 0≤Q≤1 and n≥2 when 

𝑄 =  0 and 𝑛 =  2.  And 
(𝜏𝐻−𝜏𝐿−

𝜏𝐻
2

2
+

𝜏𝐿
2

2
)

(1−2𝜏𝐿+𝜏𝐿
2)

 reaches a maximum of ½ for all 0 ≤ 𝜏𝐿 ≤ 𝜏𝐻 ≤ 1 when 𝜏𝐻 = 1 and 𝜏𝐿 =

0. 
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expect that for country sub groups that are part of multinational enterprises, the association 

between pretax rate of return and the corporate tax rate will be more negative for firms with 

more intellectual capital. 

Finally, we return to the observation that optimal investment is higher for multinational 

firms and extend our logic further. Although the simple model above poses each firm in 

isolation, the implicit tax effect we embed in the f(K) should also respond to total investment in 

the economy. We extend this conjecture in Section 6 of the paper. 

The expanded model helps formalize our initial intuition: when local tax rates drop, 

investment (𝐾) increases. That effect alone generates implicit taxes similar to single-country 

enterprises. However, lower local tax rates also increase the rate of shifting, 𝑆. Further, firms 

with higher intellectual property, 𝑄, shift income at a higher rate and experience lower implicit 

taxes. Thus, we now have a structure that supports our conjecture that when the local economy 

has participation by multi-country firms, and some of those firms enjoy higher intellectual 

capital, 𝑄, such firms can achieve increasing pretax rates of return (𝑓(𝐾) + 𝑆) when tax rates 

decrease, whereas other firms, particularly single-country firms with little intellectual capital, 

will only suffer implicit taxes. 
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Table 1 – European Statutory Corporate Tax Rates over Time by Country 

 

Notes: This table reports the top statutory corporate tax rate by country and year. Country-year pairs with no 

observations are due to a lack of comparable statutory tax rate data in KPMG's (2016) tax rate database. 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Country

Austria 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 

Belgium 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 

Bosnia and Herzegovina 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 

Bulgaria 19.5 15.0 15.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 

Croatia 20.3 20.3 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 

Cyprus 10.0 10.0 10.0 10.0 10.0 10.0 10.0 12.5 12.5 

Czech Republic 28.0 26.0 24.0 24.0 21.0 20.0 19.0 19.0 19.0 19.0 19.0 

Denmark 25.0 25.0 25.0 24.5 

Estonia 26.0 24.0 23.0 22.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 

Finland 29.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 24.5 24.5 20.0 

France 34.3 33.8 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 

Germany 38.3 38.3 38.3 38.4 29.5 29.4 29.4 29.4 29.5 29.6 29.6 

Greece 32.0 29.0 25.0 25.0 25.0 24.0 20.0 20.0 26.0 26.0 

Hungary 16.0 16.0 16.0 16.0 16.0 16.0 19.0 19.0 19.0 19.0 19.0 

Iceland 18.0 15.0 15.0 18.0 20.0 20.0 20.0 20.0 

Ireland 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 

Italy 37.3 37.3 37.3 37.3 31.4 31.4 31.4 31.4 31.4 31.4 31.4 

Latvia 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 

Liechtenstein 12.5 

Lithuania 15.0 15.0 15.0 15.0 15.0 20.0 15.0 15.0 15.0 15.0 15.0 

Luxembourg 29.6 29.6 28.6 28.6 28.8 28.8 29.2 29.2 

Macedonia (Fyrom) 15.0 12.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 

Malta 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 

Montenegro 9.0   9.0   9.0   9.0   9.0   9.0   9.0   9.0   

Netherlands 34.5 31.5 29.6 25.5 25.5 25.5 25.5 25.0 25.0 25.0 25.0 

Norway 28.0 28.0 28.0 28.0 28.0 28.0 27.0 

Poland 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 

Portugal 25.0 25.0 25.0 25.0 25.0 25.0 25.0 23.0 

Romania 25.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 

Russian Federation 24.0 24.0 24.0 24.0 24.0 20.0 20.0 20.0 20.0 20.0 20.0 

Serbia 10.0 10.0 10.0 10.0 10.0 10.0 10.0 15.0 15.0 

Slovakia 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 23.0 22.0 

Slovenia 25.0 25.0 25.0 23.0 22.0 21.0 20.0 20.0 18.0 17.0 17.0 

Spain 35.0 35.0 35.0 32.5 30.0 30.0 30.0 30.0 30.0 30.0 30.0 

Sweden 28.0 28.0 28.0 28.0 28.0 26.3 26.3 26.3 26.3 22.0 22.0 

Switzerland 24.1 21.3 21.2 20.6 19.2 19.0 18.8 18.3 18.1 18.0 17.9 

Turkey 20.0 20.0 20.0 20.0 

Ukraine 30.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 21.0 19.0 18.0 

United Kingdom 30.0 30.0 30.0 30.0 30.0 28.0 28.0 26.0 24.0 23.0 21.0 
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Table 2 – Sample Composition 

 

Notes: This table reports our sample observations by country and year. Country-year pairs with no observations are due either to a lack of available data in 

Amadeus or to a lack of statutory tax rate data.  

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Country

Austria 0 0 0 3 7 36 175 249 306 332 281

Belgium 7 40 234 509 577 632 662 708 732 755 738

Bosnia and Herzegovina 0 0 82 96 166 171 157 160 154 163 184

Bulgaria 4 27 276 457 537 510 440 425 448 457 460

Croatia 35 62 278 287 290 289 276 269 269 250 254

Cyprus 0 0 8 7 7 11 14 21 10 19 6

Czech Republic 141 479 1,128 1,188 1,066 1,160 1,172 966 1,036 907 575

Denmark 0 0 0 0 0 0 0 110 123 120 110

Estonia 3 18 72 73 66 61 54 52 60 61 56

Finland 6 22 122 160 165 178 177 204 201 201 194

France 225 403 741 787 741 665 741 691 523 544 520

Germany 60 224 656 1,329 1,639 1,736 1,791 1,957 2,114 2,119 529

Greece 0 24 214 212 211 203 268 289 271 269 282

Hungary 2 14 266 585 1,079 1,326 1,549 1,517 1,594 1,635 1,720

Iceland 0 0 0 2 2 1 2 2 2 6 10

Ireland 0 0 4 65 119 126 133 140 133 139 86

Italy 181 538 1,769 1,888 1,818 1,921 1,982 2,181 2,508 2,338 2,039

Latvia 17 40 198 196 154 108 106 122 127 132 122

Liechtenstein 0 0 0 0 0 0 0 1 0 0 0

Lithuania 11 82 214 227 201 149 194 474 432 492 216

Luxembourg 0 0 0 2 14 20 32 38 43 39 25

Macedonia (Fyrom) 0 0 7 11 6 1 2 5 11 10 3

Malta 0 1 5 11 18 18 18 19 21 16 2

Montenegro 0 0 15 5 3 9 9 8 5 2 0

Netherlands 16 35 68 81 70 164 167 219 237 205 143

Norway 24 2 0 0 0 0 7 28 36 19 173

Poland 287 725 1,416 1,802 2,013 2,392 1,826 1,498 836 562 177

Portugal 0 0 0 468 512 498 502 508 454 427 422

Romania 313 672 851 1,173 1,235 1,049 917 932 913 857 829

Russian Federation 928 1,901 6,167 6,720 6,874 7,575 7,737 8,101 10,541 11,040 10,019

Serbia 0 0 442 436 440 411 375 347 317 214 7

Slovakia 31 36 426 489 468 486 504 416 428 391 394

Slovenia 1 13 75 86 86 84 82 88 86 88 37

Spain 229 689 1,398 1,534 1,472 1,496 1,501 1,507 1,425 1,346 909

Sweden 10 22 117 140 153 160 177 188 193 190 187

Switzerland 12 39 83 91 92 86 93 97 96 69 39

Turkey 0 0 0 1 0 1 0 0 1 0 1

Ukraine 311 725 3,202 3,248 3,288 2,944 2,845 3,056 2,766 2,825 2,451

United Kingdom 158 223 939 1,198 1,316 1,404 1,424 1,510 1,789 2,247 2,557
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Table 3 – Descriptive Statistics & Correlations 

 

Panel A:  Descriptive Statistics  

 

Variable N Mean St. Dev. P25 P50 P75 

PRETAX ROE 258,792 0.327 1.421 0.003 0.112 0.371 

AFTER TAX ROE 251,135 0.211 1.203 0.000 0.084 0.289 

STATUTORY RATE 258,792 0.234 0.060 0.200 0.220 0.280 

EFFECTIVE RATE 197,760 0.237 0.237 0.062 0.197 0.297 

R&D INDICATOR 258,792 0.001 0.038 0.000 0.000 0.000 

INDUSTRY MTB 243,608 1.358 1.476 0.934 1.171 1.528 

LN EMPLOYEES 258,792 5.380 0.641 4.905 5.209 5.670 

LN TANGIBLE FIXED ASSETS 257,760 13.738 3.392 12.783 14.341 15.668 

LN TOTAL FIXED ASSETS 258,749 15.784 1.760 14.753 15.849 16.898 

 

 

 

Panel B:  Correlations 

  

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

PRETAX ROE (1) 1.00 

        AFTER TAX ROE (2) 0.95 1.00 

       STATUTORY RATE (3) 0.01 -0.04 1.00 

      EFFECTIVE RATE (4) -0.04 -0.15 0.31 1.00 

     R&D INDICATOR (5) -0.01 -0.01 0.02 -0.01 1.00 

    INDUSTRY MTB (6) 0.01 0.00 0.05 0.00 0.00 1.00 

   LN EMPLOYEES (7) 0.01 0.01 -0.04 -0.01 0.01 0.02 1.00 

  LN TANGIBLE FIXED ASSETS (8) -0.24 -0.23 0.11 0.02 0.03 0.00 0.18 1.00 

 LN TOTAL FIXED ASSETS (9) -0.12 -0.12 0.27 0.08 0.05 -0.02 0.32 0.64 1.00 

 

 

 

Notes: Panel A presents summary statistics for the sample of observations created by aggregating detail from 

unconsolidated filings from Bureau van Dijk’s Amadeus database. We aggregate financial information for all 

entities owned by a global parent firm in a particular country in a particular year and use ratios and indicators 

from these “country sub groups” for our analysis. The sample includes observations from 2004 to 2014.  

Panel B presents the univariate Pearson correlations among variables in our sample.  Bolded estimates are 

statistically significant at the 5% level.  Appendix A defines all variables. 
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Table 4 – Pretax Returns and Statutory Tax Rates  

  

SINGLE COUNTRY 

ENTERPRISES 

DEPENDENT VARIABLE 

 

PRETAX ROE 

   VARIABLE Predicted Sign Column 1 

   STATUTORY RATE + per H1 1.159*** 

  

(6.51) 

         

COUNTRY SUB GROUP FIXED EFFECTS 

 

YES 

YEAR FIXED EFFECTS 

 

YES 

   

S.E. CLUSTERED BY: 

 

COUNTRY SUB GROUP 

(=FIRM) 

   OBSERVATIONS 

 

258,792 

R2   0.569 

 

 

𝑃𝑅𝐸𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡  =  𝛽0  +  𝛽1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡  +  𝛼𝑗,𝑐  +  𝛼𝑡  +  휀𝑗,𝑐,𝑡              (A) 

 

Notes:   This table presents the results of estimating Equation (A) using two different subsamples. Column 1 

presents the estimation results using the subsample of observations that are stand-alone, single-country 

observations. For these observations, the country sub group represents the entire enterprise. Fixed effects 

and clustering choices are noted in the table. 

t-statistics are presented in parentheses under each coefficient estimate. Appendix A defines all variables. 

*, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively.
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Table 5 – Partitions of Pretax Returns and Statutory Tax Rates using Proxies for “Q” 

 

Panel A: Partitions using R&D Expense 

Q 

 

Low High 

R&D 

 

No R&D Has R&D 

    

  

SINGLE 

COUNTRY 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

DEPENDENT VARIABLE 

 

PRETAX ROE PRETAX ROE 

    VARIABLE Predicted Sign Column 1 Column 2 

    STATUTORY RATE + per H2 1.178*** 0.831 

 

No R&D>High R&D (6.59) (0.28) 

            

COUNTRY SUB GROUP FIXED EFFECTS YES YES 

YEAR FIXED EFFECTS 

 

YES YES 

    S.E. CLUSTERED BY: 

 

FIRM FIRM 

    OBSERVATIONS 

 

258,425 367 

R2   0.569 0.662 

 

 

Cross equation testing:   

Test: Column 1=Column 2 

P-value:  0.656 
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Panel B: Partitions using Market-to-Book Terciles 

Q Tercile 

 

Low Medium High 

Industry MTB Tercile 

 

1 2 3 

     

  

SINGLE 

COUNTRY 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

DEPENDENT 

VARIABLE 

 

PRETAX ROE PRETAX ROE PRETAX ROE 

     

VARIABLE 

Predicted 

Sign Column 1 Column 2 Column 3 

     STATUTORY RATE + per H2 1.526*** 1.058*** 0.409 

 

Low 

MTB>High 

MTB (4.04) (2.64) (1.06) 

               
COUNTRY SUB GROUP 

FIXED EFFECTS 

 

YES YES YES 

YEAR FIXED EFFECTS 

 

YES YES YES 

     S.E. CLUSTERED BY: 

 

FIRM FIRM FIRM 

     OBSERVATIONS 

 

83,474 81,025 79,109 

R2   0.645 0.705 0.689 

 

Cross equation testing:   

Test: Column 1=Column 2=Column 3 

P-value:  0.003*** 

𝑃𝑅𝐸𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡  =  𝛽0  +  𝛽1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡  +  𝛼𝑗,𝑐  +  𝛼𝑡  +  휀𝑗,𝑐,𝑡              (A) 

Notes:   This table presents the results of estimating Equation (A) using subsamples of single-country firm 

observations.  In Panel A, the sample is partitioned into two groups based on whether the country sub group 

reported any research and development expenses.  In Panel B, the sample is partitioned into terciles based 

on the median market-to-book ratio in each country sub group’s industry.    Cross equation testing is done 

by pooling the data and interacting STATUTORY RATE with either the R&D INDICATOR or the MTB 

tercile. 

t-statistics are presented in parentheses under each coefficient estimate. Appendix A defines all variables. 

*, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively. 
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Table 6 – Productive Factors and Statutory Tax Rates  

Panel A:  Employees, Tangible Assets, and Total Assets 

 

  

SINGLE 

COUNTRY 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

DEPENDENT VARIABLE 

LN 

EMPLOYEES 

LN TANG 

ASSETS 

LN TOTAL 

ASSETS 

     VARIABLE Predicted Sign Column 1 Column 2 Column 3 

     STATUTORY RATE - per H3 -0.571*** -0.852*** -1.020*** 

  

(-11.29) (-4.61) (-13.09) 

          
COUNTRY SUB GROUP FIXED 

EFFECTS YES YES YES 

YEAR FIXED EFFECTS YES YES YES 

     S.E. CLUSTERED BY: 

 

FIRM FIRM FIRM 

     OBSERVATIONS 

 

258,792 257,760 258,749 

R2   0.938 0.920 0.959 
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Panel B:  Total Assets and Statutory Tax Rates by MTB Quintile 

Q Tercile 

 

Low Medium High 

Industry MTB Tercile 

 

1 2 3 

     

  

SINGLE 

COUNTRY 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

DEPENDENT 

VARIABLE 

 

LN TOTAL 

ASSETS 

LN TOTAL 

ASSETS 

LN TOTAL 

ASSETS 

     VARIABLE Predicted Sign Column 1 Column 2 Column 3 

     STATUTORY TAX 

RATE - per H4 -0.718*** -1.051*** -1.333*** 

 

Low MTB>High 

MTB (-4.40) (-6.26) (-8.10) 

          
COUNTRY SUB GROUP FIXED 

EFFECTS YES YES YES 

YEAR FIXED 

EFFECTS 

 

YES YES YES 

     S.E. CLUSTERED BY: 

 

FIRM FIRM FIRM 

     OBSERVATIONS 

 

79,805 79,666 84,100 

R2   0.964 0.973 0.971 

 

 

𝑃𝑅𝑂𝐷𝑈𝐶𝑇𝐼𝑉𝐸 𝐹𝐴𝐶𝑇𝑂𝑅𝑗,𝑐,𝑡  =  𝛽0 + 𝛽1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡 + 𝛼𝑗,𝑐  +  𝛼𝑡  +  휀𝑗,𝑐,𝑡              (B) 

 

Notes:   Panel A of this table presents the results of estimating Equation (B) to test H3 using LN EMPLOYEES, LN 

TANGIBLE FIXED ASSETS, and LN TOTAL ASSETS as dependent variables. Panel B partitions the data 

into industry MTB terciles and estimates Equation (B) to test H4 using LN TOTAL ASSETS as the 

dependent variable. Fixed effects and clustering choices are noted in the table. 

t-statistics are presented in parentheses under each coefficient estimate. Appendix A defines all variables. 

*, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively.
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Table 7 – Pretax Returns and Statutory Tax Rates for All Enterprises  

 

 

ALL 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

 

MULTINATIONAL 

ENTERPRISES 

DEPENDENT VARIABLE PRETAX ROE PRETAX ROE PRETAX ROE 

    VARIABLE Column 1 Column 2 Column 3 

    STATUTORY RATE -0.009 1.159*** -0.376*** 

 

(-0.10) (6.51) (-3.62) 

            
COUNTRY SUB GROUP FIXED 

EFFECTS YES YES YES 

YEAR FIXED EFFECTS YES YES YES 

    

S.E. CLUSTERED BY: 

COUNTRY 

SUB GROUP 

COUNTRY 

SUB GROUP 

(= FIRM) 

COUNTRY SUB 

GROUP 

    OBSERVATIONS 1,098,135 258,792 839,343 

R2 0.480 0.569 0.454 

 

 

𝑃𝑅𝐸𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡  =  𝛽0  +  𝛽1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡  +  𝛼𝑗,𝑐  +  𝛼𝑡  +  휀𝑗,𝑐,𝑡              (A) 

 

Notes:   This table presents the results of estimating Equation (A) using for all observations, only observations that 

are part of a domestic enterprise, then only observations that are part of a multinational enterprise.  The unit 

of observation is the country sub group.  These estimates are presented in Columns 1-3, respectively.  Fixed 

effects and clustering choices are noted in the table. 

t-statistics are presented in parentheses under each coefficient estimate. Appendix A defines all variables. 

*, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively.
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Table 8– Partitions of Pretax Returns and Statutory Tax Rates for Multinational 

Enterprises using Proxies for “Q” 

 

Panel A: Partitions using R&D Expense 

 

Q defined using: Low High 

R&D No R&D Has R&D 

   

 

MULTINATIONAL 

ENTERPRISES 

MULTINATIONAL 

ENTERPRISES 

DEPENDENT VARIABLE PRETAX ROE PRETAX ROE 

   VARIABLE Column 1 Column 2 

   STATUTORY RATE -0.323*** -3.283** 

 

(-3.05) (-2.37) 

         
COUNTRY SUB GROUP FIXED 

EFFECTS YES YES 

YEAR FIXED EFFECTS YES YES 

   S.E. CLUSTERED BY: FIRM FIRM 

   OBSERVATIONS 830,792 8,551 

R2 0.456 0.423 

 

  



 52 

Panel B: Partitions using Market-to-Book Terciles 

 

Q defined using: Low Medium High 

Industry MTB Tercile 1 2 3 

    

 

MULTINATIONAL 

ENTERPRISES 

MULTINATIONAL 

ENTERPRISES 

MULTINATIONAL 

ENTERPRISES 

DEPENDENT VARIABLE PRETAX ROE PRETAX ROE PRETAX ROE 

    VARIABLE Column 1 Column 2 Column 3 

    STATUTORY RATE -0.293 -0.018 -0.564** 

 

(-1.36) (-0.08) (-2.43) 

            
COUNTRY SUB GROUP FIXED 

EFFECTS YES YES YES 

YEAR FIXED EFFECTS YES YES YES 

    S.E. CLUSTERED BY: FIRM FIRM FIRM 

    OBSERVATIONS 272,300 270,160 257,755 

R2 0.577 0.622 0.563 

 

 

𝑃𝑅𝐸𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡  =  𝛽0  +  𝛽1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡  +  𝛼𝑗,𝑐  +  𝛼𝑡  +  휀𝑗,𝑐,𝑡              (A) 

 

Notes:   This table presents the results of estimating Equation (A) using subsamples of multinational firm 

observations. In Panel A, the sample is partitioned into two groups based on whether the country sub group 

reported any research and development expenses. In Panel B, the sample is partitioned into terciles based 

on the median market-to-book ratio in each country sub group’s industry. In cases where the country sub 

group is made up of multiple legal entities, we use the industry of the legal entity with the most sales.  

Fixed effects and clustering choices are noted in the table. 

t-statistics are presented in parentheses under each coefficient estimate. Appendix A defines all variables. 

*, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively. 
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Table 9 – Pretax Returns and Statutory Tax Rates – Leads and Lags  

 

 

SINGLE 

COUNTRY 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

DEPENDENT VARIABLE PRETAX ROE PRETAX ROE PRETAX ROE 

    VARIABLE Column 1 Column 2 Column 3 

    STATUTORY RATE 1.159*** 

  

 

(6.51) 

  LAG STATUTORY RATE 

 

0.991*** 

 

  

(5.67) 

 LEAD STATUTORY RATE 

  

0.197 

   

(1.04) 

        
COUNTRY SUB GROUP FIXED 

EFFECTS YES YES YES 

YEAR FIXED EFFECTS YES YES YES 

    

S.E. CLUSTERED BY: 

COUNTRY 

SUB GROUP 

COUNTRY 

SUB GROUP 

COUNTRY 

SUB GROUP 

    OBSERVATIONS 258,792 258,245 258,792 

R2 0.569 0.569 0.569 

 

 

 

𝑃𝑅𝐸𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡  =  𝛽0  +  𝛽1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡  +  𝛼𝑗,𝑐  +  𝛼𝑡  +  휀𝑗,𝑐,𝑡              (A) 

 

Notes:   This table presents a replicate estimate of Equation (A) alongside of estimates generated from models that 

used the prior year’s corporate tax rate (LAG STATUTORY RATE) and the subsequent year’s corporate tax 

rate (LEAD STATUTOTRY RATE).  Fixed effects and clustering choices are noted in the table. 

t-statistics are presented in parentheses under each coefficient estimate. Appendix A defines all variables. 

*, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively.
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Table 10 – Pretax Returns, Statutory Tax Rates, and Effective Tax Rates  

 

 

SINGLE-

COUNTRY FIRMS 

SINGLE-

COUNTRY FIRMS 

SINGLE-

COUNTRY FIRMS 

DEPENDENT VARIABLE PRETAX ROE PRETAX ROE PRETAX ROE 

    VARIABLE Column 1 Column 2 Column 3 

    STATUTORY RATE 1.176*** 

 

1.579*** 

 

(5.56) 

 

(7.46) 

EFFECTIVE RATE 

 

-0.719*** -0.731*** 

  

(-24.99) (-25.36) 

        

FIRM FIXED EFFECTS YES YES YES 

YEAR FIXED EFFECTS YES YES YES 

    S.E. CLUSTERED BY: FIRM FIRM FIRM 

    OBSERVATIONS 173,245 173,245 173,245 

R2 0.682 0.685 0.685 

 

 

𝑃𝑅𝐸𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡  =  𝛽0  +  𝛽1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡  +  𝛼𝑗,𝑐  +  𝛼𝑡  +  휀𝑗,𝑐,𝑡              (A) 

 

Notes:   This table presents the results of estimating variations of Equation (A) on the subsample of single country 

firms for which we can calculate meaningful effective tax rates.  Column 1 repeats the test from Table 4, 

Column 1 using this sample.  Column 2 replaces STATUTORY RATE with a firm’s EFFECTIVE RATE 

(Total tax expense/Pretax income).  Column 3 estimates the model with both STATUTORY RATE and 

EFFECTIVE RATE included.  Fixed effects and clustering choices are noted in the table. 

t-statistics are presented in parentheses under each coefficient estimate. Appendix A defines all variables. 

*, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively
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Table 11 – After-tax Returns and Statutory Tax Rates  

 

 

ALL 

ENTERPRISES 

SINGLE 

COUNTRY 

ENTERPRISES 

MULTINATIONAL 

ENTERPRISES 

DEPENDENT VARIABLE AFTER-TAX ROE AFTER-TAX ROE AFTER-TAX ROE 

    VARIABLE Column 1 Column 2 Column 3 

    STATUTORY RATE -0.266*** 0.692*** -0.548*** 

 

(-3.47) (4.38) (-6.25) 

            
COUNTRY SUB GROUP FIXED 

EFFECTS YES YES YES 

YEAR FIXED EFFECTS YES YES YES 

    

S.E. CLUSTERED BY: 

COUNTRY SUB 

GROUP 

COUNTRY SUB 

GROUP (= 

FIRM) 

COUNTRY SUB 

GROUP 

    OBSERVATIONS 1,085,455 251,247 834,208 

R2 0.473 0.555 0.449 

 

 

𝐴𝐹𝑇𝐸𝑅 𝑇𝐴𝑋 𝑅𝑂𝐸𝑗,𝑐,𝑡  =  𝛽0  +  𝛽1 𝑆𝑇𝐴𝑇𝑈𝑇𝑂𝑅𝑌 𝑅𝐴𝑇𝐸𝑐,𝑡  +  𝛼𝑗,𝑐  + 𝛼𝑡  +  휀𝑗,𝑐,𝑡            (C) 

 

Notes:   This table presents the results of estimating Equation (C) using two different subsamples. Column 1 

presents the estimation results using the subsample of observations that are stand-alone, single-country 

observations. For these observations, the country sub group represents the entire enterprise. Fixed effects 

and clustering choices are noted in the table. 

t-statistics are presented in parentheses under each coefficient estimate. Appendix A defines all variables. 

*, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively 


