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Abstract:  This paper investigates systematic changes in corporate effective tax rates over the 

past twenty-five years. We find that effective tax rates have decreased significantly. Contrary to 

conventional wisdom, we find that the decline in effective tax rates is not concentrated in 

multinational firms; effective tax rates have declined at approximately the same rate for both 

multinational and domestic firms. Moreover, we find that within multinational firms, both 

foreign and domestic effective rates have decreased. Finally, we find that changes in firm 

characteristics and declining foreign statutory tax rates explain little of the overall decrease in 

effective rates. The findings have broad implications for tax research, as well as for current 

policy debates about reforming the corporate income tax.  
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1. Introduction  

This paper examines the trend in corporate effective tax rates over the past twenty-five 

years. While U.S. statutory tax rates have remained relatively constant during this period, there is 

a widespread belief that some firms, particularly large U.S. multinational firms, are increasingly 

able to reduce their effective tax rates through tax avoidance (Gravelle, 2013; Drucker, 2010; 

U.S. Senate, 2014). Two related explanations are commonly put forth. First, there is evidence 

that multinationals are increasingly able to shift their income from high-tax countries to low-tax 

countries, including tax havens (Klassen and Laplante, 2012; Dharmapala and Riedel, 2013; 

Klassen, Lisowsky and Mescall 2013; Dyreng and Markle, 2014; Dharmapala, 2014). Second, 

the rise in importance of intangible assets, which are easier to move across international borders 

than are physical assets, is thought to facilitate increased income shifting (Grubert and Slemrod, 

1998; Kleinbard, 2011; De Simone, Mills, and Stomberg, 2014). Indeed, multinational 

companies have multiple tax strategies at their disposal that are simply unavailable to purely 

domestic firms, including strategies involving aggressive transfer pricing, hybrid entities, cost 

sharing agreements, intra-company debt agreements, and the deferral of offshore earnings. All 

these arguments suggest that multinational firms are likely to be at the heart of any systematic 

change in effective tax rates over time.  

Tax planning by multinational corporations has attracted a great deal of attention from 

Congress and the popular press in recent years, and efforts to combat profit shifting by 

multinationals are underway.
1
 Current and proposed reforms, and the assumptions underlying 

them, are of broad importance. In particular, if effective tax rates are declining more rapidly for 

multinational firms than purely domestic firms, then multinationals may increasingly have a cost 

advantage over domestic firms by virtue of having lower effective tax rates. However, there is 

                                                 
1
 See Kocieniewski (2011), and Duhigg and Kocieniewski (2012), and OECD (2013) for examples.  
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little evidence in the literature about changes in effective tax rates of multinational firms 

compared to domestic firms over time (Shackelford and Shevlin, 2001; Hanlon and Heitzman, 

2010). Indeed, even within multinational firms, little evidence exists about the whether there is a 

different trend in foreign versus domestic effective tax rates over time. Recent evidence suggests 

that domestic firms also have tax planning opportunities available to them including tax shelters 

(Wilson, 2009; Lisowsky, 2010; Brown, 2011), income shifting across states (Klassen and 

Shackelford, 1998; Gupta and Mills, 2002; Dyreng, Lindsey, and Thornock, 2013), and 

provisions enacted to benefit domestic firms (e.g., domestic production activities deduction, 

bonus depreciation). However, these strategies and provisions are not usually thought to be as 

significant as the cross-border shifting opportunities available to multinationals.  

 In order to investigate the existence of, and potential explanations for, a trend in effective 

tax rates over time, we examine effective tax rates in a sample of 54,005 U.S. firm-years over the 

twenty-five year period from 1988-2012. Our primary measures are the cash effective tax rate 

(cash taxes paid/pre-tax accounting earnings) and jurisdiction-specific current effective tax rates, 

which we use to test foreign versus domestic rates within multinational firms.
2
 Our measures are 

intentionally broad, allowing them to capture any form of tax reduction relative to pretax income, 

whether through tax sheltering, location decisions, income shifting, targeted tax preferences, or 

rule changes.
3
 We examine the entire sample in some tests, and in other tests, we examine 

multinational firms and purely domestic firms separately.  

The data confirm one important element of the conventional wisdom but contradict other 

commonly held beliefs. The data show a significant decrease in cash effective tax rates over time 

                                                 
2
 We explain these measures more fully and test alternate measures, such as the GAAP effective tax rate, in the 

sections that follow. 
3
 This is consistent with the broad measure of tax avoidance that includes anything that reduces a firm’s taxes 

relative to its pretax income (Hanlon and Heitzman, 2010). 



3 

 

across the broad sample of U.S. firms. On average, cash effective tax rates of U.S. corporations 

have decreased by about 0.4 percent per year over the past twenty-five years. The trend is 

economically large, representing a cumulative decline of approximately 10 percent, which 

translates into about $109 billion less in taxes paid in the last year as would have been paid had 

there been no decline.
4
  

However, the data are not consistent with the decrease in effective tax rates being 

concentrated in multinational firms. In fact, we find essentially the same decrease in effective tax 

rates over time for purely domestic firms as we find for multinational firms. Moreover, when we 

isolate multinational firms and compare the tax rates on their domestic versus foreign income, 

we find that these firms exhibit similarly decreasing effective tax rates over time with respect to 

taxes on both foreign income and domestic income. The implications of these findings are of 

broad importance. While multinationals may have access to tax avoidance opportunities that 

domestic firms do not (e.g., income shifting across countries), our data show that the trend of 

cash effective tax rates is quite similar between multinational and domestic firms, as well as 

within multinational firms with regard to their foreign and domestic income. These results 

suggest that there are significant and increasing opportunities to reduce effective tax rates on 

domestic income and that an exclusive focus on tax avoidance by multinationals may be 

misplaced.  

We next examine possible reasons for the trends we observe. One possibility is that 

changes in firm characteristics contribute to the decrease in tax rates over time. Extant research 

shows that the characteristics of publicly traded firms today are different than they were twenty-

five years ago (e.g., Fama and French, 2001). If effective tax rates vary with those 

                                                 
4
 $109 billion is calculated by aggregating pre-tax income of our sample firms in 2012 of $1,088 billion and 

multiplying by 0.10. 
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characteristics, then the decrease in tax rates over time could be due to a simple change in the 

composition of firms. Consistent with prior cross-sectional research, we find that a multitude of 

factors are associated with effective tax rates. Importantly, however, we find that changes in firm 

characteristics are unable to account for much of the decrease in tax rates over time.  

We also consider whether the mapping of certain firm characteristics into tax rates has 

changed over time. For example, it is possible that globalization has made it easier to shift the 

income from intangible assets into tax havens, or to escape taxation entirely as so-called 

“stateless income” (Kleinbard, 2011). If so, there could be decreasing tax rates with respect to 

intangible assets over time, even if the level of intangible assets did not change. We find some 

evidence of changes in the mapping of certain firm characteristics into tax rates over time, but 

the changes explain little of the overall decrease in tax rates, and are somewhat sensitive to the 

particular specification.  

In addition, we consider the effects of the decline in foreign statutory tax rates over 

time—the OECD documents that the simple average of statutory rates dropped by 20 percentage 

points during our sample period.
5
 As expected, we find that this decline does help explain the 

decrease in rates for multinational corporations and in foreign effective tax rates for 

multinationals. However, it is not associated with the decrease in domestic tax rates for 

multinationals, and by definition does not explain the decline in effective tax rates of purely 

domestic firms.  

Finally, we examine whether several regulatory or tax changes that occurred during the 

sample period influenced the trend in effective tax rates. Specifically, we examine the 

differential trend following Sarbanes-Oxley (SOX), the advent of check the box, the American 

                                                 
5
 These OECD data are summarized by the Tax Foundation here: http://taxfoundation.org/article/oecd-corporate-

income-tax-rates-1981-2013 (accessed October 18, 2014). 

http://taxfoundation.org/article/oecd-corporate-income-tax-rates-1981-2013
http://taxfoundation.org/article/oecd-corporate-income-tax-rates-1981-2013
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Jobs Creation Act of 2004 (AJCA), and the two recent bonus depreciation regimes. Overall, we 

find that the trend in effective tax rates remains negative. Thus, we cannot conclude that the 

provisions substantially altered the declining trend. 

We perform a battery of additional tests to assess whether the trends are robust; in all our 

tests we find that the tenor of the results remains the same. For example, we include firm fixed 

effects in our regression to test whether the average effective tax rate for a given firm has 

decreased over time. Although this increases the explanatory power of the model nearly three-

fold, we continue to find the same declining trend in effective tax rates. Moreover, we find a 

declining trend in other measures of effective tax rates, including the total GAAP effective tax 

rate, the current effective tax rate, and the ratio of cash taxes paid to cash from operations. We 

also find that our results for tax rate trends for multinationals and domestic firms are not 

sensitive to alternative measures of multinationality. We also find that our results hold for a 

constant sample of firms that never exhibited losses, suggested that the increasing prominence of 

losses does not explain the trend. Overall, we conclude that corporate effective tax rates have 

indeed declined over time, and that the decline is not concentrated in multinational firms. Most 

of the other conventional explanations, such as the rising prevalence of intangible assets or the 

presence of more loss firms are equally unable to explain the decline. The decline in statutory tax 

rates around the world (other than the U.S.) explains part of the decline in effective tax rates, but 

only for multinational firms. 

Our paper contributes to the literature by examining trends in effective tax rates over time 

among multinational and domestic firms and testing potential explanations for the trends. The 

vast majority of prior research on effective tax rates is cross-sectional. Some time-series 
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evidence does exist for certain periods.
6
 For example, in the period 1959-1985, Auerbach and 

Poterba (1987) find evidence of declining revenues from corporate taxation measured at the 

aggregate level. Auerbach (2007) revisits the question using data from 1962-2006. Auerbach 

(2007) finds that the percent of aggregate tax revenue from corporate taxes declined during the 

early part of the sample period (through 1982) but then leveled off after that point. He further 

disaggregates the analysis and finds offsetting trends in the ratio of profits to GDP (which were 

declining) and in the average tax rate on profits (which was increasing). Overall, Auerbach 

(2007) shows an upward trend in the aggregate, macro-level measure of average tax rates, which 

he suggests “casts some doubt on the importance of tax planning activities…” (p. 18).
7
   

Perhaps more closely related to our study, Markle and Shackelford (2012) examine 

effective tax rates around the world and, as part of their analysis, find evidence of a decline in 

effective tax rates over time in many countries, which is consistent with our first result. 

Specifically, they examine firms in 82 countries during the period 2005-2009 and find evidence 

that 1) the average effective tax rate of U.S. firms is high relative to firms from other countries, 

2) the U.S. multinational firms’ current effective tax rates averaged 28% during the period 2005-

2009, versus 23% for U.S. domestic firms, and 3) effective tax rates of U.S. firms declined over 

their sample period. However, given their cross-country focus they do not test for explanations of 

that decline, nor do they assess whether the trend varies across multinationals versus domestic 

                                                 
6
 Some studies also examine changes over time but not as the main focus of the study. For examples of general tax 

avoidance research that also considers inter-temporal issues, see: Dyreng, Hanlon and Maydew (2008); Hoopes, 

Mescall and Pittman (2012); Omer, Weaver and Wilde (2012), and Blouin (2012). For examples regarding the book-

tax gap, please see: Desai (2003); Mills, Newberry and Trautman (2002); Desai and Dharmapala (2009); Seidman 

(2010), and Graham, Raedy and Shackelford (2012). 
7
 See also Slemrod (2004) who examines National Income and Product Accounts (NIPA) estimates of misreported 

taxes and Desai (2003) who examines corporate tax receipts as a percent of the federal budget. We also note that 

Foley, Hartzell, Titman and Twite (2007) examine the effect of the repatriation tax on cash holdings for U.S. 

multinationals but do not examine the change in effective tax rates over time.  
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firms.
8
 Studies have also found evidence of increased income shifting by U.S. multinationals 

over time. For example, Clausing (2009) finds an increase over time in a variety of real 

responses (e.g., location of assets) to international tax incentives. Klassen and Laplante (2012) 

examine the foreign return on sales of U.S. multinationals, and find that it varies in a manner 

consistent with increased income shifting to low tax rate countries. However, the overall trend in 

multinational firms’ effective tax rates, and how it compares with purely domestic firms, is 

outside the scope of their study. As a whole, some prior research examines changes in effective 

tax rates over time, but the results differ across studies, and are often not the main focus. 

Moreover, there is little evidence whether multinational firms are in fact responsible for the 

changes.
9
     

Our results can inform policy discussions. We show that cash effective tax rates have 

indeed declined significantly over time, in both statistical and economic terms—the results 

suggest that that the average sample firm is paying about 24 cents of tax per dollar of accounting 

income in 2012, whereas it paid about 34 cents on the dollar in 1988.
10

 In our subsamples of 

firms, the effective tax rate for multinational firms declines from 34% to 28% and for domestic 

firms from 32% to 24%. While the U.S. statutory tax rate has remained remarkably constant over 

the past twenty-five years, U.S. firms’ effective tax rates have declined precipitously. Therefore, 

our results indicate an increasing disconnect over time between statutory tax rates and effective 

tax rates among U.S. firms.  

                                                 
8
 Dyreng et al (2008) show that tax avoidance tends to mean revert over time for individual firms, but they do not 

examine if there are general trends in tax avoidance over their sample period. 
9
 Shevlin and Porter (1991) examine effective tax rates around the Tax Reform Act of 1986 (TRA86) and find that 

effective tax rates increased after 1986. The authors conclude corporations are paying more of their “fair share” after 

the TRA86. This study, however, predates much of the international activity and profit shifting and thus the study 

examines global effective tax rates over a short window focused specifically on the effects of TRA86. 
10

 From 1988 to 2012 it is possible that the denominator has changed through various changes in financial 

accounting standards (e.g., goodwill, etc.). To examine whether such changes are behind our results, we test an 

alternative tax rate measured as cash taxes paid divided by cash flows from operations. We find similar trends 

overall and for our subsamples of multinational and domestic firms.   
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Moreover, our results suggest that an exclusive focus on tax avoidance by multinationals 

is perhaps unwarranted. It is true that multinationals have experienced declining effective tax 

rates over the last twenty-five years, but we show that so have the effective tax rates of purely 

domestic firms. While much is known about income shifting of multinational firms, we know 

little about how purely domestic firms have been able to achieve a similar trend in rates. We 

examine some potential factors, such as tax incentives to encourage domestic production, but 

find they cannot explain the trend. The domestic versus multinational tax rate comparison is 

important in light of concerns that multinationals have a tax advantage.
11

 In addition, it is also 

important when considering base broadening that could be exchanged in a political compromise 

for a statutory tax rate decrease. 

Finally, the large changes in tax effective tax rates that we document over time suggest a 

need for caution by researchers. It is common to pool observations across years when studying 

tax rates (and tax avoidance). The changing nature of effective tax rates over time that we find 

suggests that researchers should be careful to examine whether results are time period specific 

and interpret their results accordingly.  

The paper proceeds as follows. Section 2 discusses the sample, the variables, and presents 

descriptive statistics. The main results are presented in Section 3. Section 4 presents additional 

tests, and Section 5 concludes. 

 

2. Sample and descriptive statistics 

Table 1 describes our sample selection criteria. We begin with all non-financial, non-

utility firm-years listed in Compustat during the period 1988-2012 that have total assets of at 

                                                 
11

 It is important to note that our paper does not compare U.S. companies to foreign companies and thus cannot 

speak to the relative rates of U.S. versus non-U.S. companies. 



9 

 

least $10 million. We start the sample in 1988 because it follows the last major overhaul of U.S. 

tax system, the Tax Reform Act of 1986, which took effect in mid-1987. There are 102,882 firm-

years that meet these initial requirements. We require non-missing values of cash taxes paid 

(TXPD), pretax income (PI) and other control variables, which reduces the sample to 89,078 

firm-year observations.
12

 We also exclude firm-years with negative pretax income because 

effective tax rates are difficult to interpret when the denominator is negative, which further 

reduces the sample to 62,542 observations.
13

 Finally, we require each firm to have at least five 

years of data. These criteria result in a sample of 54,005 firm-year observations from 4,640 

firms, for an average of 11.6 years of data per firm. 

Table 2 presents descriptive statistics for the sample. Our primary variable of interest is 

the firm’s cash effective tax rate, CASH ETR, which is computed as the ratio of cash taxes paid 

to pretax income.
14

 In section 4, we also consider other effective tax rate measures. CASH ETR 

averages 29.1% during the sample period, with a median of 27.5%, both of which are below the 

statutory tax rate of 35% and are consistent with rates reported in prior research (Dyreng et al., 

2008). The data demonstrate considerable variation in CASH ETR—the 25
th

 percentile of CASH 

ETR is only 12.6% and the 75
th

 percentile is 38.6%, which is also consistent with quantiles of 

CASH ETR reported in prior research (Dyreng et al., 2008).  

The remainder of Table 2 presents descriptive statistics for firm characteristics that 

potentially explain variation in effective tax rates. The variable MNE is an indicator variable 

reflecting whether the firm is a multinational (MNE=1) or a purely domestic firm (MNE=0) for 

                                                 
12

 Compustat variable pneumonics are in listed in all caps in the parentheses, while computed variables are listed in 

italics. Unless otherwise specified, all variables are acquired from the annual fundamentals database maintained by 

Compustat and Compustat item names are included in parentheses throughout the text.   
13

 Thus, our results do not apply to loss years. In Section 4, we conduct tests to examine whether losses are driving 

the results that we observe, and we find that they do not.     
14

 We do not adjust CASH ETR for special items, but instead include special items as a control variable in our 

multivariate regressions. We winsorize all effective tax rates at 0 and 1, following, among others, Dyreng et al. 

(2008). 
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the given year. We classify a firm as multinational in a given year if either its pretax foreign 

income (PIFO) is greater than zero or if its absolute value of foreign tax expense (TXFO) is 

greater than zero.
15

 Approximately one-half of sample observations are from multinational firms 

(mean MNE = 0.51). LOG ASSETS is the natural log of total assets (AT). The median LOG 

ASSETS of 5.804, corresponding to approximately $332 million of total assets. R&D EXPENSE 

is computed as the amount of research and development expense in a given year (XRD; if 

missing, it is set to zero) scaled by the level of sales (SALE). The average firm-year reports 2.6 

dollars of research and development spending for every 100 dollars in sales (mean R&D 

EXPENSE = 0.026); however, the median firm-year reports no research and development 

spending. PP&E is the ratio of current-year total property, plant and equipment (PPENT) to total 

assets (AT). For the mean (median) firm-year, property, plant and equipment constitute 29.4% 

(23.5%) of total assets. INTANGIBLE ASSETS is the ratio of intangible assets (INTAN) to total 

assets (AT), both measured in the current year. The mean (median) firm-year has intangible 

assets equal to 11.8% (4%) of total assets. LEVERAGE is the ratio of total debt (DLTT+DLC) to 

total assets (AT), both measured in the current year. The mean firm-year in the sample has 

LEVERAGE of 0.218, with a median LEVERAGE of 0.193. The variable CAPITAL 

EXPENDITURES is the amount spent on capital assets (CAPX) during the year, scaled by end-

of-year total property, plant and equipment (PPENT). The average (median) firm-year in the 

sample has CAPITAL EXPENDITURES of 0.257 (0.212). ADVERTISING EXPENSE is 

computed as the ratio of research and development expense (XAD; if missing, it is set to zero) to 

total sales (SALE), both measured in the current year. The mean (median) firm-year in the 

sample spends approximately one percent (zero percent) of its annual sales on advertising. 

SPECIAL ITEMS is computed as the ratio of special items (SPI) to average total assets. Special 

                                                 
15

 We consider several alternative measures of MNE in Section 4.1 below. 
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items are usually negative (i.e., income-decreasing), which is reflected in the mean SPECIAL 

ITEMS of -0.003. The median firm-year does not report any special items. Because special items 

are often recognized earlier for accounting purposes than for tax purposes and are not evenly 

distributed over time, we also include special items lagged by one year as a control variable in 

our later tests. LAGGED SPECIAL ITEMS has an average value in the sample of -0.009, while 

the median value is zero. NOL is an indicator variable that takes on a value of one if the firm 

reports a tax-loss carryforward as reported by Compustat (TLCF) at the beginning of the year, 

and zero otherwise. NOL has a mean of 0.274 in the sample, indicating that 27.4% of firm-years 

had a net operating loss carryforward at the beginning of the year. NOL reflects the change in 

net operating losses from the prior year to the current year, and is calculated as the difference 

between the current and lagged tax-loss carryforward (TLCF), scaled by lagged total assets (AT). 

NOL has a mean of -0.001 in the sample and a median of zero.
16

 

Panel B presents the correlations for these variables. Of note, CASH ETR is negatively 

and significantly correlated with R&D EXPENSE, PP&E, LEVERAGE, SPECIAL ITEMS and 

NOL. CASH ETR is positively and significantly correlated with ADVERTISING EXPENSE, and 

NOL. LOG ASSETS, INTANGIBLE ASSETS, and CAPITAL EXPENDITURES are either 

insignificantly correlated or not consistently correlated with CASH ETR. We turn next to 

examining whether there have been systematic changes in CASH ETR over time, and whether 

any such changes can be explained by changes in firm characteristics. 

 

 

                                                 
16

 Note that these NOLs are as reported in Compustat, which are subject to data concerns (e.g., Mills, Newberry, and 

Novack 2003). We cannot tell whether the NOLs are foreign, domestic, or state NOLs. In addition, we cannot tell 

whether the losses are usable or limited under certain tax code provisions, such as Internal Revenue Code Section 

382 that limits the use of NOLs acquired as part of a merger or acquisition of a company and/or via a technical 

ownership change outside of an acquisition.  
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3. Main results 

3.1 Changes in cash effective tax rates over time 

 We begin by testing whether cash effective tax rates have decreased over time. For 

expositional purposes, at the outset we focus on simple visual evidence and simple empirical 

evidence. We examine more complex multiple regression models as we move through the paper. 

Figure 1 presents the mean CASH ETR for each year from 1988 to 2012. There is a clear 

downward trend in CASH ETR during the past twenty-five years. The average CASH ETR was 

just above 32% in 1988 but declined to about 27% by 2012. The figure does reveal some periods 

of increases and decreases in average CASH ETR—the average CASH ETR goes as low as 22% 

by 2004 before increasing to nearly 31% by 2008. However, even with the year-to-year variation 

in the sample average CASH ETR, the trend is clearly negative. Figure 1 also shows the fitted 

trend line computed by regressing the annual mean value of CASH ETR on a linear time trend, 

TIME. TIME is calculated as the fiscal year for a given firm-year observation less the number 

1988, which is the first year in the dataset. The untabulated coefficient on TIME in Figure 1 is -

0.004 and statistically significant (t-statistic = 5.78), which indicates an average decline in CASH 

ETR of 0.4% per year over the sample period.  

The decrease in cash effective tax rates is economically large and likely resulted in 

positive cash flows for the average firm.
17

 For example, a decline in the CASH ETR from 32% to 

27% corresponds to a 7.4% increase in average after-tax cash flows, all else constant.
18

 This 

finding suggests that, for the average firm, lower cash effective tax rates have become an 

increasingly important source of cash flow in the past twenty-five years. We next turn to 

                                                 
17

 This is consistent with Hanlon, Maydew, and Saavedra (2014) who find a significantly negative correlation 

between after-tax cash flows and a firm’s 5-year cash ETR. 
18

 (1 - 0.27)/(1 - 0.32) = 1.074. For simplicity this assumes accruals are zero in expectation. 



13 

 

examining the relative declines in effective tax rates for multinational firms and foreign income 

relative to domestic firms and U.S. source income.   

3.2 Cash Effective Tax Rate Trends for Multinational versus Domestic Firms 

 One potential explanation for an overall decline in corporate cash effective tax rates is 

that more firms are multinational, and for the reasons stated above, many think that it is easier 

for multinationals to lower their corporate cash effective tax rates. In other words, if the 

percentage of firms that are multinational has increased over time and/or multinational firms 

have more opportunities to achieve a lower cash effective tax rate now than in the past, these 

reasons could potentially explain the overall decline in corporate cash effective tax rates for our 

sample. 

Figure 2 supports some of the underpinnings of this explanation. It plots the percentage 

of firms that are multinationals over the sample period. The figure shows a clear and steady 

upward trend in multinational status over the sample period. In 1988, approximately 40% of the 

sample firms were multinational firms; by 2012, nearly 70% of sample firms were multinational 

firms. Regressing the average annual percentage of firms that are classified as multinationals on 

a linear time trend, TIME, reveals a statistically significant upward trend. The untabulated slope 

on TIME is 0.014 and is highly significant (t-statistic = 21.17). Thus, there is an association in 

that the proportion of multinational firms increases over time and overall tax rates decrease over 

time.  

To examine the association in more detail, in Figure 3, we plot the average CASH ETR 

over time separately for multinational firms and purely domestic firms. Essentially, Figure 3 is 

the analog to Figure 1, but examines the two types of firms separately from one another. The 

dark (light) line in Figure 3 plots the average CASH ETR over time for multinational firms 
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(purely domestic firms). There are two striking results evident in Figure 3. First, multinational 

firms on average have higher CASH ETRs than purely domestic firms in almost every year 

during the twenty-five year sample period. Thus, while multinational firms have tax planning 

opportunities not available to purely domestic firms, the results suggest the average multinational 

firm has a higher cash effective tax rate than a purely domestic firm.
19

  

Second, in stark contrast to conventional wisdom, both multinational firms and purely 

domestic firms exhibit declining cash effective tax rates over time at approximately the same 

rate. At the beginning of the period in 1988, the average multinational firm had a CASH ETR of 

approximately 34%, while the average purely domestic firm had a CASH ETR of approximately 

32%. By the end of the sample period, both multinational firms and purely domestic firms were 

able to lower their average CASH ETR to about 28% and 24%, respectively. As in the earlier 

figures, we also plot the regression line of the average CASH ETR on a time trend (TIME) for 

each of the two groups. The untabulated results reveal a statistically significant downward trend. 

The slope on TIME is -0.004 for multinational firms (t-statistic = -5.88) and -0.005 for purely 

domestic firms (t-statistic = -6.90). This result contradicts the commonly held belief that a 

decline in cash effective tax rates over time must be due to the rising prevalence of multinational 

firms and/or increased tax avoidance by multinationals. We observe essentially the same decline 

in effective tax rates in purely domestic firms. 

To test the trends presented in Figure 1 and Figure 3 more formally, we estimate 

regressions of the following form:  

 𝐶𝐴𝑆𝐻 𝐸𝑇𝑅𝑖𝑡 =  𝛼0 + 𝛼1𝑇𝐼𝑀𝐸𝑡 + 𝜖𝑖𝑡. (1)  

                                                 
19

 This is consistent with Rego (2003), who finds that the effective tax rate of U.S. multinationals is increasing in 

their foreign earnings, and with Markle and Shackelford (2012), who show that the CASH ETR for multinationals is 

greater than that for domestic firms for the period 2005-2009. 
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In Table 3, Panel A we present the results from estimating equation (1) for the full sample 

(Model 1), only multinational firms (Model 2), and only domestic firms (Model 3).
20

 In Model 1, 

we see that the slope on the time trend, TIME, is -0.413 when estimated across all firms; in 

Model 2, it is -0.414 for multinational firms; and in Model 3, it is -0.484 for purely domestic 

firms. To test the difference in the TIME coefficients across Models 2 and 3, we employ a 

stacked regression approach, which reveals that the time trends are not significantly different 

from one another (difference = 0.070, t-statistic = 1.17). The intercept from estimating equation 

(1) represents the conditional mean CASH ETR at the beginning of the sample period. The 

intercept for multinational firms, presented in Model 2, is 35.040, while the intercept for 

domestic firms, presented in Model 3 is 33.369. The difference of 1.671 is marginally 

statistically significant (t-statistic = 1.98). Thus, the average multinational has a slightly higher 

cash effective cash tax rate than the average purely domestic firm.  

As striking as the results in Figure 3 and Table 3, Panel A are in suggesting that both 

multinational firms and domestic firms have declining cash effective tax rates, it is important to 

recognize what they do not suggest. Figure 3 in no way suggests that a purely domestic firm will 

pay more tax if it becomes a multinational, holding other attributes fixed. Multinational firms 

and domestic firms likely differ on a number of other dimensions. For example, multinational 

firms are on average much larger than purely domestic firms, so perhaps the comparison of 

multinational firms to purely domestic firms is really just a comparison of large firms to small 

firms. To address this possibility, in Panel B of Table 3, we retain only firm-years in the upper 

quartile of total assets (AT) and examine whether the trend in effective tax rates for large 

multinationals differs from that of large domestic firms. In the first column, we see that large 

                                                 
20

 To simplify presentation of the regression coefficients, we multiply the dependent variable in all regressions by 

100. 
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firms are similar to other firms in that they exhibit a statistically significant declining time trend 

in their CASH ETR to that in the first column of Panel A. Models 2 and 3 show that both sets of 

firms (large multinational firms and large purely domestic firms) experience a decrease in CASH 

ETR over time, with the slope on the time trend being -0.483 for large multinational firms and -

0.735 for large domestic firms (t-statistics of -6.24 and -6.18, respectively). The slopes are 

significantly different from one another (t-statistic = 2.25) as shown in the rightmost column. 

These results are consistent with cash effective tax rates declining over time for both sets of 

firms. However, the evidence is consistent with large domestics having a faster rate of decline 

than large multinational firms.  

3.3 Effective Tax Rates of Foreign Income versus Effective Tax Rates of Domestic Income 

 In this section, we focus exclusively on multinational firms and examine changes in their 

effective tax rates on domestic income versus foreign income.
21

 Although cash taxes paid are not 

disclosed by jurisdiction, an analysis of the differential trend on foreign versus domestic income 

is possible because Generally Accepted Accounting Principles (GAAP) requires firms to break 

down their pretax income and current tax expense into domestic and foreign components in their 

financial reports. Therefore, in this subsection we use current tax expense in place of cash taxes 

paid as the numerator in our effective tax rate measure.
22

 Specifically, we examine three 

measures of current effective tax rates for multinationals: 1) ETRww, which is the ratio of current 

worldwide tax expense (TXFED+TXFO) to total pretax income (PI); 2) ETRdom, which is current 

                                                 
21

 Specifically, in this section, we restrict the sample to the 15,339 multinational firm-years with non-missing federal 

tax expense (TXFED), foreign tax expense (TXFO), and positive values for both pretax domestic income (PIDOM) 

and pretax foreign income (PIFO) 
22

 Current tax expense can differ from cash taxes paid because of accruals for uncertain tax positions and other 

current accrued taxes, but in general current tax expense is highly correlated with cash tax paid. In our sample, for 

example, the correlation between current tax expense and cash tax paid is about 0.85. 
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federal tax expense (TXFED) divided by pretax domestic income (PIDOM); and 3) ETRfor, 

which is current foreign tax expense (TXFO) divided by pretax foreign income (PIFO). 

 Figure 4 plots the average ETRdom and ETRfor for our sample each year over the sample 

period. Three results immediately stand out. First, the evidence suggests that multinationals on 

average pay tax at a higher rate on their foreign income than their domestic income. At the 

beginning of the sample period in 1988, the average ETRdom was approximately 30%, whereas 

the average ETRfor was approximately 38%. Second, multinational firms experienced declines in 

both their domestic and foreign current effective tax rates over time, with both ETRdom and 

ETRfor declining to approximately 28% by the end of the sample period. Third, the decline in 

current effective tax rates of multinational firms is greater in magnitude with respect to foreign 

income than domestic income. A linear time trend through the average points in Figure 4 for 

each year is drawn for both the line representing ETRdom and ETRfor. The untabulated slope on the 

trend line for ETRdom is -0.003 (t-statistic = -4.98) and the slope on the trend line for ETRfor is -

0.004 (t-statistic = -11.15).  

 We report more formal tests in Table 4 Panel A. In Model 1, we show the results of a 

regression of ETRww on TIME, which reveals that ETRww has a similar downward sloping trend to 

that shown in Table 3 for the full sample of firms using CASH ETR. In Model 2 the dependent 

variable is ETRdom, and in Model 3 the dependent variable is ETRfor. Comparing the coefficient 

on TIME between the two models, the results show that the downward trend is steeper for ETRfor 

than for ETRdom. In Panel B, we repeat this analysis but using only large multinational firms (i.e., 

those in the upper quartile of total assets (AT)). As before, it is possible that by examining 

multinationals, we are simply capturing a large firm effect. However, for these large, 
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multinational firms, we observe a similar pattern in the time trends for ETRfor and ETRdom as we 

did for the full sample of multinationals.  

Overall, the results in Figure 4 and Table 4 suggest that, on average, the current effective 

tax rate on foreign income is at least as large as the current effective tax rate on domestic income 

for multinational firms. In addition, the decline in current effective tax rates is negative with 

respect to both foreign and domestic income over time, and is decreasing at a faster rate with 

regard to foreign income. Thus, when we compare multinational firms to domestic firms (in 

Table 3), the evidence suggests that domestic firms have a slightly steeper decline over time in 

cash effective tax rates than multinational firms. However, when we look within multinational 

firms (in Table 4), the evidence suggests that the current effective tax rate on foreign income has 

declined faster over the last 25 years than has the current effective tax rate on domestic sourced 

income.
23

 

There are some important caveats to keep in mind regarding the data on foreign effective 

tax rates, however. For starters, the effective tax rate on foreign income may obscure significant 

heterogeneity in taxes across jurisdictions. For example, a firm may face a 10% tax rate on 

income earned in one country, while facing a 40% tax rate in another, but these are averaged 

away in computing ETRfor. Thus, even when a firm exhibits an effective tax rate on its foreign 

income that is greater than its effective tax rate on domestic income, the firm may still have 

incentives to shift income into low tax foreign jurisdictions, both income that would otherwise be 

                                                 
23

 Note that income shifting at multinational firms would not generally affect the effective rate on domestic income. 

Domestic income would be lower or higher (if income shifted out of or into the U.S.), and the overall U.S. taxes 

would be lower or higher, but the taxes per dollar of domestic income reported would not necessarily be lower or 

higher. In addition, the shifting of income to low-tax foreign jurisdictions yields lower cash taxes and lower current 

tax expense, but if the firm later repatriates those foreign earnings, U.S. taxes (less a foreign tax credit) would likely 

need to be paid. Thus, there is a potential future U.S. tax liability that is unrecorded in our data. See Foley et al. 

(2007) and Graham, Hanlon, and Shevlin (2011) for further explanation. Our objective is to examine trends in taxes 

paid (as well as we can measure it), thus this measurement issue of future potential repatriation taxes is not a 

concern. Indeed, we intend to not include the future taxes in our measures.  
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domestic income, as well as income that would otherwise be earned in a high-tax foreign 

jurisdiction. Second, the effective tax rate on foreign income, ETRfor, may obscure variation in 

profitability across countries. For example, a firm may report losses in one country and income 

in another, but will typically not be able to use the loss in the first country to offset the income in 

the second.
24

 The result of this friction is an increased effective tax rate on the firms’ total 

income. In an ideal world, we would have firm-level tax and income data country by country. 

Publicly-available data do not give us finer partitions of firm’s foreign taxes, but nonetheless do 

allow us to at least compare firms’ domestic taxation to their overall foreign taxation. 

3.4 The Effect of Declining Foreign Statutory Tax Rates 

The results in Table 4 and Figure 4 above indicate that multinational firms exhibit 

declining effective tax rates with respect to their foreign income. One explanation for this result 

is declining foreign statutory tax rates. A declining foreign statutory tax rate could be an 

exogenous effect on the firm in the case where the firm has income in a given country and that 

country lowers their statutory rate. A declining foreign statutory tax rate could also have an 

endogenous effect on the firm in the case where companies choose to locate more real operations 

in that country and/or to source or shift income to that country to take advantage of the lower tax 

rate. This action on the part of firms will result in a declining foreign current effective tax rate in 

our data because more of their income will be subject to a low statutory tax rate.
25

 Thus, 

declining foreign statutory tax rates could largely explain the result we obtain above (in Table 4) 

that, for multinationals, current effective tax rates on foreign income have declined more than 

have the current effective tax rates on domestic source income.   

                                                 
24

 While the incomes cannot be directly offset, see De Simone, Klassen, and Seidman (2014) for evidence that firms 

shift income via transfer pricing to utilize losses cross-country.  
25

 A similar effect might result if country X offers a tax abatement incentive to attract business, lowering the 

statutory rate for that company but not the overall statutory tax rate. We cannot test that in our data. 



20 

 

To examine the overall effect of foreign statutory tax rates, we first plot the weighted 

average statutory tax rates of OECD countries (excluding the U.S.) over the sample period in 

Figure 5.
26

 Countries are weighted each year by their GDP. The figure shows a clear downward 

trend in foreign statutory rate rates over time among other developed countries. At the beginning 

of the sample period the weighted average statutory rate in the OECD was about 45%, declining 

steadily to just above 30% by 2012.
27

 The trend in Figure 5 suggests that the decline in foreign 

statutory tax rates could be at least partially responsible for the observed decrease in current 

effective tax rates over time among U.S. firms. 

Table 5 tests this proposition directly. In Table 5, we again focus on U.S. multinationals, 

because domestic firms by definition do not have foreign source income. To test the effect of 

declining statutory tax rates, we construct a firm-specific measure of foreign statutory rates 

because multinational firms are subject to taxation in all operating jurisdictions. We calculate the 

firm-year specific foreign statutory tax rate, FORSTAT, as the simple average of the foreign 

statutory tax rates for the countries in which the firm has significant subsidiaries. The subsidiary 

data are gathered from Exhibit 21 of Form 10-K following Dyreng and Lindsey (2009) and 

include subsidiaries not only in developed countries but all countries, including tax havens.
28

  

The statutory tax rates come from the OECD and KPMG, as in Williams (2014).
29

 The sample is 

restricted to those that have foreign subsidiary data from the Exhibit 21, which reduces the 

sample size to 11,175 firm-year observations.  

                                                 
26

 Statutory tax rate and GDP data come from the OECD Tax Database: http://www.oecd.org/tax/tax-policy/tax-

database.htm#C_CorporateCaptial (accessed October 18, 2014).  
27

 Re-examining the trend using an unweighted average results in a trend that begins at 44% in 1988 and declines to 

25% in 2012. 
28

 Exhibit 21 is required by Item 601 of SEC Regulation S-K to accompany the form 10-K filed with the SEC. 
29

 We thank Brady Williams for sharing data on foreign statutory tax rates for the sample period.  

http://www.oecd.org/tax/tax-policy/tax-database.htm#C_CorporateCaptial
http://www.oecd.org/tax/tax-policy/tax-database.htm#C_CorporateCaptial
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In Table 5 Panel A, we present the results of a regression of effective tax rates on TIME 

and FORSTAT. In Model 1, the dependent variable is CASH ETR, which includes both domestic 

and foreign taxes paid relative to the firm’s worldwide pretax income. The results indicate that 

the coefficient on FORSTAT is positive and statistically significant, with a value of 15.298 (t-

statistic = 2.93). This finding, together with the inference from Figure 5 of a decline in foreign 

statutory tax rate, supports the explanation that the decline in foreign statutory tax rates is at least 

partially responsible for the decrease in effective tax rates over time. In Model 2, we repeat the 

exercise using ETRww as the dependent variable and reach similar conclusions.  

In Models 3 and 4 we present the results separately for multinational firms’ foreign and 

domestic current effective tax rates, ETRfor and ETRdom, respectively. In Model 3 we find that 

when ETRdom is the dependent variable, the coefficient on FORSTAT is -10.256 (t-statistic = -

1.42), suggesting that foreign statutory tax rates do not affect domestic effective tax rates for 

multinational firms. In contrast, in Model 4, when ETRfor is the dependent variable, the 

coefficient on FORSTAT is positive and highly significant, with a value of 58.399 (t-statistic = 

7.82).  

It is important to note, however, that the TIME coefficient is uniformly negative across all 

models in Panel A of Table 5, indicating that changes in statutory foreign tax rates are only a 

partial explanation for the decrease in current effective tax rates over time. Specifically, the 

coefficient on TIME is -0.355 (t-statistic = -5.26), in Model 1 and -0.332 (t-statistic = -7.51) in 

Model 2,  indicating that there is still a decrease in effective tax rates over time even after 

controlling for variation in foreign statutory rate rates across firms and time. The TIME 

coefficient is smaller in magnitude in the ETRfor regression; nevertheless, it is still negative and 
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significant (coefficient = -0.144, t-statistic = -2.09). In Panel B, we repeat the analysis for large 

firms, and reach similar conclusions.  

Together, the results in Figure 5 and Table 5 suggest that the decrease in effective tax 

rates over time is associated with the decline in foreign statutory tax rates over time. However, 

the decline in foreign statutory tax rates is at best a partial explanation for the declining effective 

rates observed in our data. It does not explain the declining rates in purely domestic U.S. firms 

and even among U.S. multinational firms there is still evidence of declining effective rates over 

time after controlling for variation in foreign statutory rates, both with respect to U.S. 

multinational firm’s domestic effective tax rates and their foreign effective tax rates. 

3.5 Changes in Firm Characteristics  

 To examine whether changes in firm characteristics explain the decrease in effective tax 

rates over time, we collect data on firm characteristics used in the extant tax literature to explain 

tax rates and tax avoidance. It is important to recognize that these variables are, to some extent, a 

result of choices by the firm. As an example, as discussed above, an increase in the opportunity 

for tax avoidance behavior because of an exogenous change, such as a decline in foreign 

statutory tax rates, could prompt the firm to take tax avoidance actions, such as shifting 

operations overseas, that in turn affect the firm’s characteristics. Thus, we acknowledge that the 

characteristics we observe are after certain choices made by the firm. 

 In this analysis, we examine a broad set of firm characteristics identified in prior 

research, as well as the variables examined in the earlier parts of the paper, such as foreign 

statutory tax rates. Figure 6 plots changes in these firm characteristics over time for our sample 

firms.
30

 The results clearly show that many of these characteristics are changing over time 

                                                 
30

 To minimize the impact of extreme outliers, all continuous variables are winsorized at the top and bottom 1% of 

their respective distributions. 
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among sample firms. For example, the figure suggests an increase in intangible assets over time, 

as measured by R&D and INTANGIBLE ASSETS, which is important because prior research 

suggests that firms with intangible assets have greater capacity for tax avoidance (e.g., Grubert 

and Slemrod, 1998; Koester, Shevlin, and Wangerin, 2013). The figure also shows an upward 

trend in firm size, as measured by LOG ASSETS, and a downward trend in capital assets, as 

measured by PP&E. Firms in our sample show decreasing LEVERAGE over the sample, and 

fairly steady CAPITAL EXPENDITURES. ADVERTISING EXPENSE at first declines and then 

increases over time. SPECIAL ITEMS become negative and larger in magnitude over the sample 

period, similar to the finding in Bradshaw and Sloan (2002) that special items have become more 

frequent over time. The percentage of firms reporting a non-zero NOL carryfoward increases 

greatly during the sample period, from approximately 18% of the sample in 1988 to 

approximately 51% in 2012, consistent with the findings in Collins, Pincus, and Xie (1999) and 

Givoly and Hayn (2000), who document an increase in the frequency of losses over the last few 

decades. 

We examine the influence of firm characteristics on the trend in cash effective tax rates 

by estimating a regression of CASH ETR on TIME while allowing for variation in firm 

characteristics. The approach follows that of prior time-trend studies (e.g., Collins, Maydew and 

Weiss 1997; Francis and Schipper, 1999; Collins, Li, and Xie, 2009), which examine the 

continued significance of TIME with the inclusion of additional explanatory variables. Thus, the 

model is: 
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 𝐶𝐴𝑆𝐻 𝐸𝑇𝑅𝑖𝑡 = 𝛽𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝛽1𝑇𝐼𝑀𝐸𝑡 +  𝛽2𝐿𝑂𝐺 𝐴𝑆𝑆𝐸𝑇𝑆𝑖𝑡 +

 𝛽3𝑅&𝐷 𝐸𝑋𝑃𝐸𝑁𝑆𝐸𝑖𝑡 +  𝛽4𝑃𝑃&𝐸𝑖𝑡 +
𝛽5𝐼𝑁𝑇𝐴𝑁𝐺𝐼𝐵𝐿𝐸 𝐴𝑆𝑆𝐸𝑇𝑆𝑖𝑡 +  𝛽6𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸𝑖𝑡 +
 𝛽7𝐶𝐴𝑃𝐼𝑇𝐴𝐿 𝐸𝑋𝑃𝐸𝑁𝐷𝐼𝑇𝑈𝑅𝐸𝑆𝑖𝑡 +
𝛽8𝐴𝐷𝑉𝐸𝑅𝑇𝐼𝑆𝐼𝑁𝐺 𝐸𝑋𝑃𝐸𝑁𝑆𝐸𝑖𝑡 + 𝛽9𝑆𝑃𝐸𝐶𝐼𝐴𝐿 𝐼𝑇𝐸𝑀𝑆𝑖𝑡 +
𝛽10𝐿𝐴𝐺𝐺𝐸𝐷 𝑆𝑃𝐸𝐶𝐼𝐴𝐿 𝐼𝑇𝐸𝑀𝑆𝑖𝑡−1 + 𝛽11𝑁𝑂𝐿𝑖𝑡 +
 𝛽12∆𝑁𝑂𝐿𝑖𝑡 + 𝜖𝑖𝑡.  

(2)  

 

The model includes industry fixed effects based on the classifications in Barth, Beaver and 

Landsman (1998) to account for any changes in the composition of firms across industries over 

time. We also employ standard errors clustered by firm and year.  All variables are defined 

above. 

Table 6 presents the results of the pooled OLS estimation of equation (2). Model 1 

presents the results for the full sample of firms, while Models 2 and 3 present the results for 

multinational firms and purely domestic firms, respectively. Similar to the models we estimated 

earlier without firm-level controls (i.e., in reduced form), we find that the coefficient on the time 

trend is negative and significant, equal to -0.438 in Model 1, -0.443 in Model 2, and -0.432 in 

Model 3, with t-statistics ranging from -6.75 to -8.09. This suggests that even after controlling 

for firm characteristics, we continue to see a significant decrease in effective tax rates over time, 

both in the sample as a whole and in the subsamples of multinational firms and purely domestic 

firms. Moreover, the decrease in effective tax rates is economically significant. For example, a 

coefficient of -0.438 on the time trend corresponds to an approximately 10% decrease in the 

CASH ETR of a firm over the twenty-five year sample period, holding other variables constant. 

The coefficients on the control variables provide some important insights. In Model 1, we  

find that the coefficient on MNE is positive and significant, suggesting that multinational firms 

during our sample period exhibited higher cash effective tax rates than did otherwise similar 

domestic-only firms. LOG ASSETS is positive in Model 3, suggesting that larger domestic firms 
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have higher cash effective tax rates. In all three models we find that the coefficient on R&D 

EXPENSE is negative, consistent with our expectation that greater expenditures on research and 

development are associated with reduced taxes paid on income. The coefficient on PP&E is 

negative and significant, as are the coefficients on LEVERAGE and CAPITAL EXPENDITURES. 

The coefficient on INTANGIBLE ASSETS is marginally significant in Model 2 and insignificant 

in the other models. The coefficient on SPECIAL ITEMS is negative and significant, and the 

coefficient on LAGGED SPECIAL ITEMS is positive and significant, both of which are 

consistent with special items being deductible for tax purposes later than they are recognized for 

financial reporting purposes. As expected, the coefficient on NOL is negative and significant, 

while NOL is not significant.  

Two additional points are worth mentioning. First, while firm characteristics do help 

explain variation in cash effective tax rates across firms (e.g., the adjusted R
2
 increases to 10.5% 

in Model 1 of Table 6, compared with 1.5% in Model 1 of Table 3), it appears that they do little 

to explain the decrease in cash effective tax rates over time. The estimated decline in CASH ETR 

is the same magnitude in Table 6, after controlling for changes in firm characteristics, as it was 

in Table 3, which reported the results of regressions without controls. Second, the results in 

Table 6 reinforce the earlier finding that the decrease in effective tax rates over time is, at best, 

only partially explained by the rise in multinationals over time. Specifically, Table 6 continues to 

show that effective tax rates decreased over time for both U.S. multinational firms (reported in 

Model 2) as well as domestic-only U.S. firms (reported in Model 3), and at roughly the same 

rate. While multinational firms clearly have tax avoidance opportunities that domestic-only firms 

do not have, and have decreased their effective tax rates over time, the evidence also shows that 
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domestic-only firms have also decreased their effective tax rates over time at roughly the same 

rate as multinationals. 

Figure 7 shows these results graphically by plotting the changes in the conditional mean 

of CASH ETR over time. The figure is generated by estimating equation (2) each year and 

plotting the intercept. Figure 7 shows a downward trend in CASH ETR over time, conditional on 

firm characteristics, consistent with the results presented earlier. 

We next examine whether the decrease in effective tax rates is explained by changes over 

time in how certain firm characteristics map into effective tax rates. For example, perhaps 

because of improvements in tax avoidance technology over time, firms are better able to shift 

income related to intangible assets to low tax jurisdictions now than they were in the past. In that 

case, even holding the intangible-intensity of firms constant, we could observe a decrease in 

effective tax rates over time. To examine this possibility, we adopt the methodology used by 

Rajgopal and Venkatachalam (2011) to examine a different type of change over time, in which 

important explanatory variables are interacted with the time trend variable, TIME, as follows: 

 
𝐶𝐴𝑆𝐻 𝐸𝑇𝑅𝑖𝑡 =  𝛽𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝛽1𝑇𝐼𝑀𝐸 + ∑ 𝛽𝑐𝐶𝑖𝑡 + 𝛾𝑐𝐶𝑖𝑡 ∗ 𝑇𝐼𝑀𝐸𝑡

𝑐
+ 𝜖𝑖𝑡. 

(3)  

where C represents the same vector of firm characteristics used in equation (2): R&D EXPENSE, 

INTNAGIBLE ASSETS, LOG ASSETS, PP&E, LEVERAGE, CAPITAL EXPENDITURES, 

ADVERTISING EXPENSE, SPECIAL ITEMS, LAGGED SPECIAL ITEMS, NOL and ΔNOL. The 

important difference between equation (2) and equation (3) is that we interact each of the firm 

characteristics with TIME.  

 The results of estimating equation (3) are presented in Table 7, which includes estimation 

across the entire sample (Model 1), multinationals (Model 2) and purely domestic firms (Model 

3). We find that across all three models, the coefficient on the main time trend effect, TIME, is 
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negative and significant and maintains a consistent level of about -0.486 to -0.570. Focusing on 

the interactions, there is little consistent evidence of changes in the relation between firm 

characteristics and effective tax rates over time. The coefficients on the majority of the 

interaction terms are insignificant, with a few exceptions. Overall, the results in Table 7 suggest 

a decline in effective tax rates over time, even after controlling for changes in the mapping of 

firm characteristics into taxes.   

3.6 Changes in the U.S. Tax System over Time  

We chose the beginning of our sample period, 1988, to coincide with the last major 

overhaul of the U.S. corporate tax system.
31

 While there have certainly been important changes 

to the U.S. tax system in the subsequent years, its major features have remained remarkably 

stable. In the twenty-five year period from 1988-2012, the statutory corporate tax rate in the U.S. 

changed only once, by one percent.
32

 Equally important, the U.S. has maintained its system of 

worldwide taxation with deferral during the entire sample period, such that U.S. corporations are 

subject to U.S. taxes on both their domestic and foreign income, with foreign operating income 

generally subject to U.S. tax upon repatriation. 

Despite this stability in the overall structure of the U.S. corporate tax system during the 

sample period, there have been important changes that could have contributed to the decrease in 

effective tax rates over time (including changes that could have curbed certain kinds of tax 

avoidance). In this section we examine the most likely candidates. These are the advent of the 

“check-the-box” rules in 1997, the Sarbanes-Oxley Act of 2002, the repatriation tax holiday in 

2004-2005, and the bonus depreciation rules in place during the periods 2001-2004 and after 

2007. 

                                                 
31

 The Tax Reform Act of 1986, which took effect on July 1, 1987. 
32

 Specifically, the Revenue Reconciliation Act of 1993 raised the statutory corporate tax rate from 34% to 35%, 

where it has remained since. 
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We examine these changes in Figure 8 and Table 8. Figure 8 reproduces the annual 

average CASH ETRs for our sample previously presented in Figure 1, but with overlays for the 

periods of change in U.S. tax laws. A visual inspection does not appear to support any of these 

tax changes as producing a major shift in cash effective tax rates. However, it is possible that any 

shifts are more subtle than can be perceived visually. Accordingly, we augment equation (2) to 

include variables for each of the tax changes, and present the results in table 8. For expositional 

ease, we present only the coefficients on the newly added variables and the time trend. The 

variable CHECKBOX takes on a value of one beginning in 1997 and a value of zero prior to 

1997, marking the implementation of the check-the-box regulations on January 1, 1997. The 

variable AJCA takes on a value of one in the years 2004 and 2005 and zero otherwise. It reflects 

the tax holiday that allowed for a reduced tax rate on certain repatriations taking place in either 

2004 or 2005, as specified by the American Jobs Creation Act of 2004 (Blouin and Krull, 

2009).
33

 We create indicator variables for the years where Congress allowed for more rapid (i.e., 

“bonus”) depreciation of certain new assets to stimulate investment. BONUSDEPN1 takes on a 

value of one in the periods 2001-2004 and zero otherwise, and BONUSDEPN2 takes on a value 

of one in the period 2007-2012 and zero otherwise. The variable SARBOX takes on a value of 

one for the years 2002-2012 and zero prior to 2002. Although the Sarbanes-Oxley Act of 2002 

was primarily a response to financial reporting scandals of that period, it could conceivably 

affect tax avoidance by affecting firms’ overall attitudes towards following rules as well as other 

indirect effects such as interactions with auditors (Maydew and Shackelford, 2007). Because 

some of these tax changes overlap with each other, we enter them in to the estimation one at a 

time.   

                                                 
33

 The AJCA also included other provisions including Section 199, a deduction of part of the income related to 

Domestic Production Activities. This provision was effective starting in 2005 (and is still in effect) so the time trend 

test surrounding Sarbanes-Oxley subsumes testing for the effects of Section 199. 
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The results in Table 8 show some evidence of changes in the time trend for some of the 

regimes. For the check-the-box period (Model 1), the results show a negative coefficient on 

TIME, with a positive coefficient on CHECKBOX*TIME. The results for Sarbanes Oxley and the 

AJCA time periods also show a negative coefficient on TIME, with positive coefficients on the 

interactions. For both bonus depreciation regimes, the slope on the time trend is significantly 

negative and larger in magnitude than during non-bonus depreciation periods.  

Overall, we think there are several insights to be gained from these tests. First, as shown 

in the figure, the regimes are simply smaller cuts of the time period and thus provide a narrow 

view on the overall trend. Second, and related to the first, looking at a single regime would 

provide a different story than looking at them all. For example, if we were to examine the effect 

of Sarbanes Oxley in isolation, we would conclude that it mitigated the negative trend in tax 

rates, while we would have the opposite inference from simply examining the bonus depreciation 

periods. Finally, the results suggest that the negative trend in effective tax rates is steeper in the 

1990s than in other periods, but the overall trend over the entire period remains downward.    

 

4. Additional Tests and Robustness 

4.1. Alternative measures of multinationality 

 Much of the recent debate about tax avoidance has centered on cross-border tax planning 

by large multinational firms. The results above suggest such planning is likely only a partial 

explanation for the decreasing trend in effective tax rates. However, from an empirical 

perspective, it is challenging to measure multinational activity precisely (e.g., Donohoe, McGill, 

and Outslay 2012). In this section, we employ several variants of this measure to ensure that our 

conclusions are not sensitive to a measurement issue regarding firms’ multinationality.  
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 We first repeat our interacted model regression specified in equation (3) using six 

different measures of multinational activity. Specifically, we include, one-by-one, the following 

alternative MNE variables: (1) an indicator variable for whether or not the firm records foreign 

sales in its geographic segment data; (2) an indicator variable for whether or not the firm 

discloses at least one subsidiary in a foreign country in Exhibit 21 of Form 10-K; (3) the ratio of 

foreign sales disclosed in the geographic segment data to total sales; (4) the ratio of pretax 

foreign income to total pretax income; (5) the ratio of the absolute value of pretax foreign 

income to sales; (6) the log of the total number of foreign countries in which a firm discloses a 

significant subsidiary in Exhibit 21 of its 10-K. The results of this additional analysis are 

reported in Table 9. Overall, the analysis yields similar results to those reported in column 1 of 

Table 7. Specifically, across all specifications, the coefficient on TIME is negative and 

significant, with values ranging from -0.525 to -0.583 and all the t-statistics have values greater 

in magnitude than 8.31. The interaction coefficient on X*TIME is significant in only two of the 

specifications (both using variation in the same underlying data from Exhibit 21 of Form 10-K). 

Thus, using a similar approach used before, but with different measures of multinational activity, 

we find that increases in multinational activity explain only a portion of the decline in effective 

tax rates. 

4.2. Alternate measures of effective tax rates 

In this section, we examine whether the trend in effective tax rates is present using 

alternative measures. It is possible that the downward trend in CASH ETRs does not extend to 

other effective tax rate measures because of book-tax differences or other explanations.
34

 We 

therefore examine the trend using three other measures of effective tax rates, GAAP ETR, 

                                                 
34

 There are strengths and weaknesses of various measures of effective tax rates. For a more general discussion of 

these measures, see Hanlon and Heitzman (2010). 
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CURRENT ETR, and CASH FLOW ETR. GAAP ETR is the ratio of total tax expense from the 

income statement (TXT) to pretax income (PI). CURRENT ETR is the ratio of current tax 

expense (calculated as total tax expense (TXT) less deferred tax expense (TXDI)) to pretax 

income (PI). CASH FLOW ETR is the ratio of cash taxes paid (TXPD) to pretax cash flow from 

operations (OANCF+TXPD). 

Figure 9 plots the change over time in alternative measures of effective tax rates. Each 

measure shows a consistent downward trend over time. Table 10 presents the results of 

substituting GAAP ETR, CURRENT ETR, and CASH FLOW ETR for the dependent variable in 

Eq. (3). Across each model, the untabulated coefficient on TIME is negative and significant. The 

coefficients range from -0.288 to -0.613, with t-statistics ranging from -8.80 to -10.06. Overall, 

the results suggest that the general trend of decreasing effective tax rates over time is robust to 

different measures. 

4.3. Sensitivity of results to financial accounting losses and net operating loss carryforwards 

Because CASH ETRs are only well defined when pretax income is positive, in our main 

tests discussed above we eliminate observations where the denominator of the ETR ratio (pre-tax 

accounting income) is not positive. However, perhaps eliminating loss firm-years from the 

sample yields results that are somehow not representative of the population of firms. In addition, 

another potential issue related to losses, but in this second instance specifically tax losses, is that 

if a firm has tax losses that are carried forward the utilization of these carryforwards may be 

driving our results.
35

 To examine the effect of accounting and tax losses on our results we 

conduct several tests,
 
( which are reported in Table 11. First, we estimate Eq. (3) on a constant 

sample of firms that have positive pretax income in each of the 25 years we study. The resulting 
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 See Erickson, Heitzman, and Zhang (2013) for a discussion and tests of tax loss carryback incentives and 

Erickson and Heitzman (2010) for an analysis of how companies use and value NOLs. 
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sample is 4,200 observations corresponding to 168 firms. Results in Model 1 of Table 11 show 

that even for consistently profitable firms, CASH ETR exhibits a reliable downward trend. 

Second, we loosen the sample restriction so that firms are required to always report a pretax 

profit, but are not required to exist in the database for the entire 25 years of the sample period. 

The resulting sample is 16,035 observations corresponding to 1,281 unique firms that never 

report a loss. Results in Model 2 of Table 11 once again report a reliable negative trend in CASH 

ETR. Third, we drop all firms that ever report a net operating loss carryforward in the database. 

The resulting sample is 16,340 observations corresponding to 1,497 unique firms. Once again, 

the results again show a negative trend in CASH ETR. Overall, the results in Table 11 suggest 

that it is unlikely that firms with losses in some years that offset tax payments in other years are 

driving the downward time trend in CASH ETR.
36

 

5. Conclusion  

We examine systematic changes in corporate effective tax rates during the past twenty-

five years. We test widespread beliefs that firms, particularly large multinationals, are 

increasingly able to reduce their effective tax rates. The data confirm one important element of 

the conventional wisdom but contradict many of the other commonly held beliefs. We find a 

clear decrease in effective tax rates over time across the broad sample of U.S. firms. On average, 

cash effective tax rates of U.S. corporations have decreased by about 0.4 percent per year over 

the past twenty-five years, representing a cumulative decline of approximately 10 percent 

                                                 
36

 In addition, we run a separate test where we retain all observations, including firms with pretax losses. Because 

traditional ratio-based effective tax rate measures are difficult to interpret when the denominator is negative, we 

instead estimate regressions of the form: 𝑇𝑋𝑃𝐷𝑖𝑡 = 𝛼0 + 𝛼1𝑃𝐼𝑖𝑡 + 𝛼2𝑃𝐼𝑖𝑡 ∗ 𝑇𝐼𝑀𝐸𝑡 + ∑ 𝛼𝑘𝐶𝑂𝑁𝑇𝑅𝑂𝐿𝑖𝑡
𝑘

𝑘 + 𝜖𝑖𝑡, 

where 𝑇𝑋𝑃𝐷 is cash taxes paid and 𝑃𝐼 is pretax income. We find that the coefficient 𝛼2, which captures the time 

trend on the estimated effective tax rate, remains negative and significant. We also estimate the model allowing the 

coefficients to vary for observations with a pretax loss. In those observations we find that the effective tax rate is 

declining over time for profitable observations, and that the effective tax rate is near zero and unchanging over time 

for loss observations. 
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However, the data do not support the belief that the decrease in effective tax rates is 

concentrated in multinational firms. We find essentially the same decrease in effective tax rates 

over time among purely domestic firms as we find in among multinational firms. Moreover, 

during most years purely domestic firms avoid taxes at a rate equal to or greater than 

multinational firms. The implications of these findings are of broad importance. While 

multinationals may have access to tax avoidance opportunities that purely domestic firms do not, 

the end result is that trend in their effective tax rates is quite similar. The results suggest that 

purely domestic firms do not appear to be disadvantaged relative to multinational firms in terms 

of tax avoidance, and that both types of firms are benefiting from decreased effective tax rates 

over time. A caveat to our results, however, is that we do not measure the costs and risks of tax 

avoidance and perhaps these are higher for domestic firms such that a disadvantage remains. We 

leave an examination of this for future research. 

Within multinational firms, we find that they exhibit declines in their current effective tax 

rates over time with respect to both their foreign taxes and their domestic taxes. We also find 

evidence consistent the current effective tax rate of foreign source income declining more than 

that on domestic income.  

We examine whether various firm characteristics, the presence of loss carryovers, the 

elimination of loss firms, declining foreign statutory tax rates, or other factors are driving or 

affecting the negative time trend in effective tax rates. We find evidence consistent with some of 

these factors contributing to the trend to some degree but that the trend remains after controlling 

for these factors. 

In addition to furthering the literature on corporate taxation, the findings have important 

policy implications. For one, they suggest that a singular focus on tax avoidance by multinational 
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firms is perhaps unwarranted. While multinational tax avoidance certainly does deserve 

attention, the data show that it is only part of the story. Perhaps more importantly, however, the 

results point to an increasing disconnect between statutory tax rates and effective tax rates over 

time among U.S. firms. While the U.S. statutory tax rate remained remarkably stable over the 

past twenty-five years, U.S. firms’ effective tax rates have continued to decline. This suggests 

that an overhaul of the U.S. corporate tax system that couples base broadening with lower tax 

rates could be possible with little or no tax revenue loss, although of course there would be 

winners and losers and how the base would be broadened is not clear. There have been periodic 

calls for such reform, particularly in the face sustained cuts in statutory tax rates in other 

countries, which have left the U.S. with the highest corporate statutory rate among the largest 

economies of the developed world. 
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Figure 1 – Mean annual CASH ETR over the sample period 

 

This figure plots the annual mean CASH ETR over the sample period, 1988-2012. CASH ETR is the ratio of current-

year cash taxes paid (TXPD) to current year pretax income (PI). All observations are subject to the criteria described 

in Table 1.   
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Figure 2 – Fraction of firms that are classified as multinationals (MNE = 1) over the sample 

period 

 

This figure plots the fraction of firms that are classified as multinationals (MNE = 1) over the sample period. In this 

figure, a firm-year is considered multinational if the absolute value of current-year pretax foreign income is greater 

than zero or if the absolute value of foreign tax expense (TXFO) is greater than zero; otherwise it is considered 

domestic. The sample period covers 1988-2012 and all observations are subject to the criteria described in Table 1.   

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

0.75

F
ra

ct
io

n
 o

f 
F

ir
m

s 
w

h
er

e
 M

N
E

 =
 1

 

YEAR 



40 

 

Figure 3 – Mean annual CASH ETR over the sample period separately for multinational 

and domestic firms 

 
This figure plots the annual mean CASH ETR over the sample period, 1988-2012. CASH ETR is the ratio of current-

year cash taxes paid (TXPD) to current year pretax income (PI). In this figure, a firm-year is considered 

multinational if the absolute value of current-year pretax foreign income (PIFO) is greater than zero or if the 

absolute value of foreign tax expense (TXFO) is greater than zero; otherwise it is considered domestic. All 

observations are subject to the criteria described in Table 1.   
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Figure 4 – Estimated mean current ETR of multinational firms over time, separated into 

domestic and foreign components 

  
This figure plots the annual mean current ETR of multinational firms, split into domestic and foreign components, 

over the sample period, 1988-2012. 𝐸𝑇𝑅𝑑𝑜𝑚 is the ratio of current-year current domestic tax expense (TXFED) to 

current year domestic pretax income (PIDOM). 𝐸𝑇𝑅𝑓𝑜𝑟  is the ratio of current-year current foreign tax expense 

(TXFO) to current year foreign pretax income (PIFO). All observations are subject to the criteria described in Table 

1, and are further constrained by the availability of (TXFED), (TXFO), (PIDOM), and (PIFO). 
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Figure 5 – GDP-Weighted average statutory tax rate of OECD countries over the sample 

period 

 
This figure plots the weighted (by GDP) average statutory tax rate over the sample period, 1988-2012. The data are 

from the OECD Tax Database and KPMG, as in Williams (2014).   
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Figure 6 – Firm characteristics over the sample period 

 

 This figure plots the mean of each variable described in Table 2 over the sample period, 1988-2012. All variables are described in Table 2. 
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Figure 7 – Mean annual CASH ETR over the sample period conditional on firm 

characteristics 

 

This figure plots the annual conditional mean CASH ETR over the sample period, 1988-2012. CASH ETR is the ratio 

of current-year cash taxes paid (TXPD) to current year pretax income (PI). The data points in the figure represent 

the intercepts from the following annual regressions: 

𝐶𝐴𝑆𝐻 𝐸𝑇𝑅𝑖𝑡 = 𝛽𝑡0 + 𝛽𝑡2𝐿𝑂𝐺 𝐴𝑆𝑆𝐸𝑇𝑆𝑖𝑡 +  𝛽𝑡3𝑅&𝐷 𝐸𝑋𝑃𝐸𝑁𝑆𝐸𝑖𝑡 +  𝛽𝑡4𝑃𝑃&𝐸𝑖𝑡 + 𝛽𝑡5𝐼𝑁𝑇𝐴𝑁𝐺𝐼𝐵𝐿𝐸 𝐴𝑆𝑆𝐸𝑇𝑆𝑖𝑡

+  𝛽𝑡6𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸𝑖𝑡 +  𝛽𝑡7𝐶𝐴𝑃𝐼𝑇𝐴𝐿 𝐸𝑋𝑃𝐸𝑁𝐷𝐼𝑇𝑈𝑅𝐸𝑆𝑖𝑡 + 𝛽𝑡8𝐴𝐷𝑉𝐸𝑅𝑇𝐼𝑆𝐼𝑁𝐺 𝐸𝑋𝑃𝐸𝑁𝑆𝐸𝑖𝑡

+ 𝛽𝑡9𝑆𝑃𝐸𝐶𝐼𝐴𝐿 𝐼𝑇𝐸𝑀𝑆𝑖𝑡 + 𝛽𝑡10𝐿𝐴𝐺𝐺𝐸𝐷 𝑆𝑃𝐸𝐶𝐼𝐴𝐿 𝐼𝑇𝐸𝑀𝑆𝑖𝑡 + 𝛽𝑡11𝑁𝑂𝐿𝑖𝑡 + 𝛽𝑡12∆𝑁𝑂𝐿𝑖𝑡 + 𝜖𝑖𝑡 . 

All continuous variables except are mean centered so that the intercept captures a hypothetical firm with all indicator 

variables equal to zero and the mean value of each of the continuous variables. 
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Figure 8–CASH ETR over time with different regulatory regimes highlighted in each panel 

 

This figure plots mean CASH ETR over the sample period. Each panel highlights periods when different regulatory regimes were effective that could have had an 

effect on CASH ETR. All observations are subject to the criteria described in Table 1. 
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Figure 9 – Mean annual CASH ETR CFO, CURRENT ETR, and GAAP ETR over the 

sample period 

 

This figure plots the annual GAAP ETR, CURRENT ETR, and CASH FLOW ETR over the sample period, 1988-

2012. GAAP ETR is total tax expense (TXT) divided by pretax income (PI). CURRENT ETR is current tax expense 

(TXT – TXDI) divided by pretax income (PI). CASH FLOW ETR is the ratio of current-year cash taxes paid (TXPD) 

to current year pre-tax cash flow from operations (OANCF+TXPD). All observations are subject to the criteria 

described in Table 1.   
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Table 1 – Sample composition 
The sample covers the period 1988 – 2012. All financial statement data are acquired from the annual fundamentals 

database produced by Compustat. Compustat data item pneumonics are reported in parentheses in all caps. 
 

 
  

Firms Firm-years

All US incorporated non-financial, non-utilities Compustat 

observations between 1988 and 2012 with assets greater than $10 

million. 11,648 102,882

Require non-missing values of control variables. 11,578 101,325

Require Cash Tax paid (TXPD) to be non-missing. 10,175 89,078

Require Pretax Income (PI) to be greater than zero. 8,496 62,542

Require each firm to have at least five observations 4,640 54,005
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Table 2 – Descriptive statistics and correlations 
This table reports descriptive statistics (Panel A) and correlations (Panel B) for the variables used in this study. The 

sample covers the period covers 1988 – 2012 and all observations are subject to the criteria described in Table 1. 

CASH ETR is the ratio of current-year cash taxes paid (TXPD) to current year pretax income (PI). MNE is an 

indicator for multinational firm-years and is equal to one if the current-year pretax foreign income (PIFO) is greater 

than zero or if the absolute value of foreign tax expense (TXFO) is greater than zero. R&D EXPENSE is computed 

as the amount of research and development expense in a given year (XRD; if missing, it is set to zero) scaled by the 

level of sales (SALE). LOG ASSETS is the natural log of total assets (AT) in a given year. PP&E is the ratio of 

current year net property, plant and equipment (PPENT) to total assets (AT). INTANGIBLE ASSETS is the level of 

intangible assets (INTAN) scaled by the level of total assets (AT). LEVERAGE is the current year amount of total 

debt (DLTT+DLC) scaled by total assets (AT). CAPITAL EXPENDITURES is the current year amount spent on 

capital assets (CAPX) scaled by net property, plant and equipment (PPENT). ADVERTISING EXPENSE is 

computed as the ratio of research and development expense (XAD; if missing, it is set to zero) to the level of sales 

(SALE). SPECIAL ITEMS is computed as the ratio of special items (SPI; if missing, it is set to zero) to average total 

assets (AT). NOL is an indicator variable equal to one if Compustat reports a tax-loss carryforward (TLCF) at the 

end of the previous year. ΔNOL is the change in net operating losses and is computed as the difference between the 

current and lagged tax-loss carryforward (TLCF), scaled by lagged total assets (AT). All financial statement data are 

acquired from the annual fundamentals database maintained by Compustat. Compustat data item pneumonics are 

reported in parentheses in all caps 
 

Panel A – Descriptive Statistics 

 

 
  

NAME N MEAN STD P25 P50 P75

CASH ETR 54,005 0.291 0.227 0.126 0.275 0.386

MNE 54,005 0.510 0.500 0.000 1.000 1.000

LOG ASSETS 54,005 5.939 1.869 4.517 5.804 7.198

R&D EXPENSE 54,005 0.026 0.050 0.000 0.000 0.026

PP&E 54,005 0.294 0.223 0.119 0.235 0.417

INTANGIBLE ASSETS 54,005 0.118 0.164 0.000 0.040 0.180

LEVERAGE 54,005 0.218 0.193 0.042 0.193 0.337

CAPITAL EXPENDITURES 54,005 0.257 0.169 0.136 0.212 0.335

ADVERTISING EXPENSE 54,005 0.010 0.025 0.000 0.000 0.009

SPECIAL ITEMS 54,005 - 0.003 0.020 - 0.004 0.000 0.000

LAGGED SPECIAL ITEMS 54,005 - 0.009 0.036 - 0.005 0.000 0.000

NOL 54,005 0.274 0.446 0.000 0.000 1.000

ΔNOL 54,005 - 0.001 0.138 0.000 0.000 0.000
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Panel B – Correlations  

 

 
.

 1 2 3 4 5 6 7 8 9 10 11 12 13

1 CASH ETR 0.03* 0.00 -0.07* -0.05* 0.00 -0.02* -0.02* 0.03* -0.21* 0.08* -0.14* 0.02*

2 MNE 0.02* 0.34* 0.26* -0.20* 0.17* -0.06* 0.01* 0.04* -0.08* -0.05* 0.17* 0.00

3 LOG ASSETS 0.01* 0.35* -0.04* 0.15* 0.25* 0.21* -0.19* 0.07* -0.08* -0.00 0.09* 0.02*

4 R&D EXPENSE -0.07* 0.38* -0.03* -0.30* -0.01* -0.27* 0.26* -0.02* -0.07* -0.09* 0.11* -0.00

5 PP&E -0.02* -0.16* 0.15* -0.29* -0.32* 0.26* -0.30* -0.07* 0.04* 0.06* -0.11* 0.02*

6 INTANGIBLE ASSETS 0.01 0.23* 0.28* 0.04* -0.29* 0.18* -0.04* 0.07* -0.06* -0.05* 0.16* 0.01*

7 LEVERAGE -0.05* -0.05* 0.26* -0.27* 0.30* 0.16* -0.26* 0.00 0.01 -0.02* 0.05* 0.01*

8 CAPITAL EXPENDITURES 0.02* 0.04* -0.16* 0.16* -0.35* -0.05* -0.30* 0.04* -0.04* 0.02* 0.00 -0.01*

9 ADVERTISING EXPENSE 0.04* 0.02* 0.06* 0.01* -0.07* 0.05* -0.02* 0.04* -0.03* -0.01 -0.01* -0.00

10 SPECIAL ITEMS -0.11* -0.13* -0.17* -0.09* 0.07* -0.17* -0.03* -0.01* -0.04* 0.00 0.00 -0.02*

11 LAGGED SPECIAL ITEMS 0.10* -0.12* -0.12* -0.10* 0.07* -0.15* -0.04* 0.04* -0.04* 0.17* -0.07* 0.01*

12 NOL -0.19* 0.17* 0.09* 0.11* -0.11* 0.16* 0.05* -0.00 0.01* -0.06* -0.10* -0.09*

13 ΔNOL 0.09* 0.04* 0.09* -0.02* 0.03* 0.04* 0.03* -0.02* -0.01 -0.05* -0.02* -0.26*
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Table 3 – Regressions of CASH ETR on TIME  
In this table, we report the results of estimating equation (1), which is an OLS regression of CASH ETR on a linear 

time trend (TIME). TIME is calculated as the fiscal year for a given firm-year observation less the number 1988, 

which is the first year in the dataset. Thus TIME takes on values of 0 … 24, which corresponds to sample years 1988 

… 2012. We distinguish multinational firms as those with either pretax foreign income (PIFO) greater than zero or 

the absolute value of foreign tax expense (TXFO) is greater than zero. In Panel A, we use all available observations. 

In Panel B, we use only observations in the largest quartile of total assets (AT). All other variables are as defined in 

Table 2. In all three models, standard errors are clustered by firm and year. T-statistics are reported in parentheses 

below the coefficient estimates. The superscripts ***, **, and * represent statistical significance at the one, five and 

ten percent levels, respectively.  

Panel A: All Firms 

 

 
 

 

Panel B: Large Firms (Upper Quartile of Total Assets) 

 

 
  

INTERCEPT 33.856***    35.040***    33.369***    1.671*      

(62.44) (45.23) (56.96) (1.98)

TIME -0.413***     -0.414***     -0.484***     0.070      

(-6.99) (-6.10) (-7.74) (1.17)

N 54,005 27,560 26,445

ADJRSQ 0.015 0.016 0.019

Model 1

(All Firms)

Model 2

(Multinationals)

Model 3

(Domestics)

Difference

(Model 2 - Model 3)

INTERCEPT 35.779***    36.056***    36.126***    -0.070     

(36.19) (34.78) (24.34) (-0.05)

TIME -0.520***     -0.483***     -0.735***     0.252**      

(-6.83) (-6.24) (-6.18) (2.25)

N 13,500 9,507 3,993

ADJRSQ 0.027 0.024 0.047

Model 1

(Big Firms)

Model 2

(Big Multinationals)

Model 3

(Big Domestics)

Difference

(Model 2 - Model 3)
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Table 4 – Regressions of ETRww, ETRdom, and ETRfor on TIME 
In this table, we report the results of estimating an OLS regression of ETRww, ETRdom, and ETRfor on a linear time 

trend (TIME). TIME is calculated as the fiscal year for a given firm-year observation less the number 1988, which is 

the first year in the dataset. Thus TIME takes on values of 0 … 24, which corresponds to sample years 1988 … 

2012. ETRww is current worldwide tax expense (TXFO + TXFED) divided by pretax income (PI). ETRdom is current 

domestic tax expense (TXFED/PIDOM). ETRfor is current foreign tax expense (TXFO/PIFO). In Panel A, we use all 

available observations. In Panel B, we use only observations in the largest quartile of total assets (AT). In all three 

models, standard errors are clustered by firm and year. T-statistics are reported in parentheses below the coefficient 

estimates. The superscripts ***, **, and * represent statistical significance at the one, five and ten percent levels, 

respectively.  

Panel A: All Firms 

 

 
 

 

Panel B: Large Firms (Upper Quartile of Total Assets) 

 

 
  

INTERCEPT 32.147***    31.353***    39.162***    

(69.09) (49.42) (53.94)

TIME -0.370***     -0.294***     -0.451***     

(-9.44) (-5.04) (-10.72)

N 15,339 15,339 15,339

ADJRSQ 0.030 0.010 0.019

Model 1

(ETR ww )

Model 2

(ETR dom )

Model 3

(ETR for )

INTERCEPT 32.804***    31.811***    40.169***    

(50.92) (37.43) (39.72)

TIME -0.421***     -0.302***     -0.573***     

(-8.23) (-4.09) (-9.40)

N 6,189 6,189 6,189

ADJRSQ 0.039 0.010 0.034

Model 1

(ETR ww )

Model 2

(ETR dom )

Model 3

(ETR for )
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Table 5 – Regressions of CASH ETR, ETRww, ETRdom, and ETRfor on TIME and FORSTAT 
In this table, we report the results of estimating an OLS regression of CASH ETR, ETRww, ETRdom, and ETRfor on a 

linear time trend (TIME). TIME is calculated as the fiscal year for a given firm-year observation less the number 

1988, which is the first year in the dataset. Thus TIME takes on values of 0 … 24, which corresponds to sample 

years 1988 … 2012. CASH ETR is current-year cash taxes paid (TXPD) divided by current year pretax income (PI). 

ETRww is current worldwide tax expense (TXFO + TXFED) divided by pretax income (PI). ETRdom is current 

domestic tax expense (TXFED/PIDOM). ETRfor is current foreign tax expense (TXFO/PIFO). In Panel A, we use all 

available observations. In Panel B, we use only observations in the largest quartile of total assets (AT). In all three 

models, standard errors are clustered by firm and year. T-statistics are reported in parentheses below the coefficient 

estimates. The superscripts ***, **, and * represent statistical significance at the one, five and ten percent levels, 

respectively.  

Panel A: All Firms 

 

 
 

 

Panel B: Large Firms (Upper Quartile of Total Assets) 

 

 
  

INTERCEPT 26.815***    27.884***    36.223***    16.947***    

(12.00) (16.50) (13.11) (5.48)

TIME -0.355***     -0.332***     -0.405***     -0.144**     

(-5.26) (-7.51) (-6.36) (-2.09)

FORSTAT 15.298***    12.446***    -10.256  58.399***    

(2.93) (2.86) (-1.42) (7.82)

N 11,175 11,175 11,175 11,175

ADJRSQ 0.030 0.034 0.012 0.037

Model 1

(CASH ETR )

Model 3

(ETR dom )

Model 4

(ETR for )

Model 2

(ETR ww )

INTERCEPT 28.091***    30.353***    36.021***    20.568***    

(9.02) (10.72) (8.58) (4.59)

TIME -0.398***     -0.384***     -0.367***     -0.250***     

(-4.82) (-5.97) (-4.00) (-2.64)

FORSTAT 13.319*    6.359      -11.162  49.730***    

(1.71) (0.88) (-1.04) (4.49)

N 4,840 4,840 4,840 4,840

ADJRSQ 0.037 0.036 0.009 0.041

Model 1

(CASH ETR )

Model 3

(ETR dom )

Model 4

(ETR for )

Model 2

(ETR ww )
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Table 6 – Regressions of CASH ETR on TIME and firm characteristics 
In this table, we report the results of estimating equation (1), which is an OLS regression of CASH ETR on a linear 

time trend (TIME) and firm characteristics. TIME is calculated as the fiscal year for a given firm-year observation 

less the number 1988, which is the first year in the dataset. Thus TIME takes on values of 0 … 24, which 

corresponds to sample years 1988 … 2012. All other variables are as defined in Table 2. The estimation includes 

industry fixed effects based on the Barth, Beaver, and Landsman (1998) classification schema. In all three models, 

standard errors are clustered by firm and year. T-statistics are presented below the coefficient estimates in 

parentheses. The superscripts ***, **, and * indicate statistical significance at the one, five and ten percent levels, 

respectively. 

 

  

TIME -0.438***      -0.443***      -0.432***      

(-8.09) (-6.75) (-7.91)

MNE 3.014***        

(7.23)

LOG ASSETS 0.209        -0.185      0.458***        

(1.60) (-1.31) (2.78)

R&D EXPENSE -30.959***    -25.646***    -34.282***    

(-7.78) (-5.92) (-5.06)

PP&E -9.314***      -9.357***      -8.830***      

(-7.28) (-5.31) (-6.36)

INTANGIBLE ASSETS 1.639        3.076*        0.399        

(1.10) (1.90) (0.18)

LEVERAGE -4.418***      -0.705      -6.661***      

(-4.25) (-0.51) (-5.25)

CAPITAL EXPENDITURES -4.318***      -7.115***      -1.629      

(-4.26) (-5.11) (-1.52)

ADVERTISING EXPENSE -0.234      1.958        3.635        

(-0.04) (0.29) (0.47)

SPECIAL ITEMS -242.113*** -259.932*** -216.505***

(-14.19) (-14.90) (-11.06)

LAGGED SPECIAL ITEMS 45.084***     34.105***     59.059***     

(4.50) (2.96) (7.27)

NOL -5.508***      -2.575***      -9.562***      

(-10.41) (-6.27) (-12.99)

ΔNOL 1.010        3.022*        -0.137      

(1.29) (1.83) (-0.18)

INDUSTRY FIXED EFFECTS YES YES YES

N 54,005 27,560 26,445

ADJRSQ 0.105 0.102 0.129

Model 1

(All Firms)

Model 2

(Multinationals)

Model 3

(Domestics)
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Table 7 – Regressions of CASH ETR on TIME, firm characteristics, and the interaction of 

TIME and firm characteristics 
In this table, we report the results of estimating equation (3), which is an OLS regression of CASH ETR on a linear 

time trend (TIME) and firm characteristics, and the interaction of TIME with the firm characteristics. TIME is 

calculated as the fiscal year for a given firm-year observation less the number 1988, which is the first year in the 

dataset. Thus TIME takes on values of 0 … 24, which corresponds to sample years 1988 … 2012. All other variables 

are as defined in Table 2. The estimation includes industry fixed effects based on the Barth et al (2005) classification 

schema. In all three models, standard errors are clustered by firm and year. T-statistics are omitted to save space. 

The superscripts ***, **, and * represent statistical significance at the one, five and ten percent levels, respectively.  

 

  

TIME -0.562***      -0.486***      -0.570***      

MNE 2.376***        

MNE*TIME 0.055        

LOG ASSETS 0.546***        0.064        0.630**        

LOG ASSETS*TIME -0.032**      -0.021      -0.019      

R&D EXPENSE -37.707***    -35.264***    -27.818**    

R&D EXPENSE*TIME 0.469        0.628        -0.537      

PP&E -11.899***    -12.023***    -10.903***    

PP&E*TIME 0.207        0.195        0.184        

INTANGIBLE ASSETS -2.871      -6.671      2.927        

INTANG*TIME 0.314        0.610**        -0.165      

LEVERAGE -0.614      3.632        -1.868      

LEVERAGE*TIME -0.301**      -0.322      -0.425**      

CAPITAL EXPENDITURES -3.319      -9.573***      0.111        

CAPITAL EXPENDITURES * TIME -0.092      0.199        -0.179      

ADVERTISING EXPENSE -5.266      -1.204      4.600        

ADVERTISING*TIME 0.462        0.229        -0.101      

SPECIAL ITEMS -294.393*** -294.818*** -313.440***

SPECIAL ITEMS*TIME 4.353        2.683        8.547***        

LAGGED SPECIAL ITEMS 97.934***     88.943***     106.908***   

LAGGED SPECIAL ITEMS*TIME -3.883***      -3.871***      -3.733***      

NOL -10.219***    -5.271***      -14.602***    

NOL*TIME 0.362***        0.190***        0.439***        

ΔNOL -0.917      -2.220      -1.023      

ΔNOL*TIME 0.121        0.309        0.037        

INDUSTRY FIXED EFFECTS YES YES YES

N 54,005 27,560 26,445

ADJRSQ 0.110 0.135 0.135

Model 1

(All Firms)

Model 2

(Multinationals)

Model 3

(Domestics)
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Table 8 – Regressions of CASH ETR on TIME, regimes, and the interaction of TIME and 

regimes 
In this table, we report the results of estimating an augmented version of equation (2), which is an OLS regression of 

CASH ETR on a linear time trend (TIME) and regulatory/tax regimes. TIME is calculated as the fiscal year for a 

given firm-year observation less the number 1988, which is the first year in the dataset. Thus TIME takes on values 

of 0 … 24, which corresponds to sample years 1988 … 2012.  CHECKBOX is equal to one for all years after 1996, 

zero otherwise. SARBOX is equal to one for all years after 2001, zero otherwise. AJCA is equal to one for all years 

after 2003, zero otherwise. BONUSDEPN1 is equal to one for the years 2001-2004, zero otherwise. BONUSDEPN2 

is equal to 1 for the years 2008-2012, zero otherwise. All other variables are as defined in Table 2. The estimation 

includes industry fixed effects based on the Barth et al (2005) classification schema. In all three models, standard 

errors are clustered by firm and year. T-statistics are omitted to save space. ***, **, and * represent statistical 

significance at the one, five and ten percent levels, respectively.  

 

 

  

TIME -0.634***      -0.502***      -0.674***      -0.425***      

(-4.44) (-7.74) (-6.50) (-6.41)

CHECKBOX -3.915**      

(-2.15)

CHECKBOX*TIME 0.356**        

(2.07)

SARBOX -14.736***    

(-3.90)

SARBOX*TIME 0.786***        

(3.71)

AJCA -12.732*    

(-1.79)

AJCA*TIME 0.828**        

(2.30)

BONUSDEPN1 20.793***     

(4.40)

BONUSDEPN1*TIME -1.719***      

(-5.30)

BONUSDEPN2 19.587     

(1.62)

BONUSDEPN2*TIME -0.837      

(-1.46)

INDUSTRY FIXED EFFECTS YES YES YES YES

N 54,005 54,005 54,005 54,005

ADJRSQ 0.106 0.109 0.108 0.112

Model 1 Model 2 Model 3 Model 4
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Table 9 – Sensitivity of results to different measures of multinationality 
In this table, we report the results of estimating equation (3), which is an OLS regression of CASH ETR on a linear time trend (TIME) and firm characteristics, 

and the interaction of TIME with the firm characteristics. TIME is calculated as the fiscal year for a given firm-year observation less the number 1988, which is 

the first year in the dataset. Thus TIME takes on values of 0 … 24, which corresponds to sample years 1988 … 2012. Each column uses a different proxy for the 

firm’s multinationality. SALEFO is foreign sales from the geographic segment disclosure. N COUNTRIES counts the number of foreign countries listed on 

Exhibit 21 of Form 10-K filed with the SEC. We backfill N COUNTRIES for observations prior to 1995 using the oldest available SEC filing. SALE is worldwide 

sales, PIFO is pretax income from foreign operations. PI is worldwide pretax income. All other variables are as defined in Table 2. The estimation includes 

industry fixed effects based on the Barth et al (2005) classification schema. T-statistics are presented below the coefficients in parentheses. In all models, 

standard errors are clustered by firm and year. The superscripts ***, **, and * represent statistical significance at the one, five and ten percent levels, 

respectively. 

 

  

TIME -0.567***     -0.583***     -0.547***     -0.533***     -0.533***     -0.525***     

(-9.04) (-8.87) (-8.93) (-8.74) (-8.73) (-8.31)

X 0.959      0.349      1.959      0.140**      -98.435  0.297      

(1.36) (0.68) (1.00) (2.56) (-0.23) (1.16)

X*TIME 0.064      0.099**      0.097      -0.003     7.864      0.061***      

(1.20) (2.53) (0.79) (-0.59) (0.34) (3.10)

CONTROLS YES YES YES YES YES YES

INDUSTRY FIXED EFFECTS YES YES YES YES YES YES

N 54,005 54,005 54,005 54,005 54,005 51,773

ADJRSQ 0.108 0.108 0.108 0.109 0.107 0.109

X =

SALEFO > 0

log(N 

COUNTRIES +1)

N COUNTRIES 

> 0 SALEFO / SALE PIFO / PI

ABS(PIFO) / 

SALE
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Table 10 – Regressions of different measures of effective tax rates on TIME, firm 

characteristics, and the interaction of TIME and firm characteristics 
In this table, we report the results of estimating equation (3), except we change the dependent variable to CASH ETR 

CFO, CURRENT ETR, or GAAP ETR. CASH ETR CFO is the ratio of current-year cash taxes paid (TXPD) to 

current year pre-tax cash flow from operations (OANCF+TXPD). CURRENT ETR is current tax expense (TXT – 

TXDI) divided by pretax income (PI). GAAP ETR is total tax expense (TXT) divided by pretax income (PI). All 

other variables are as defined in Table 2. The estimation includes industry fixed effects based on the Barth et al. 

(2005) classification schema. In all three models, standard errors are clustered by firm and year. T-statistics are 

omitted to save space. The superscripts ***, **, and * represent statistical significance at the one, five and ten 

percent levels, respectively.  

  

  

TIME -0.288***      -0.613***      -0.486***      

MNE 2.836***        2.255***        0.315        

MNE*TIME -0.141***      0.087*        0.052        

LOG ASSETS 0.591**        0.582**        0.292*        

LOG ASSETS*TIME -0.025      -0.020      0.005        

R&D EXPENSE -13.965*    0.455        -48.536***    

R&D EXPENSE*TIME -0.714*      -0.332      -0.292      

PP&E -3.705***      -14.913***    -22.147***    

PP&E*TIME 0.381***        0.188        0.266**        

INTANGIBLE ASSETS 19.273***     1.020        -6.456**      

INTANG*TIME -0.555***      0.026        0.054        

LEVERAGE 2.897        -1.998      -12.595***    

LEVERAGE*TIME -0.275**      -0.324**      0.209*        

CAPITAL EXPENDITURES 1.580        -2.956      13.692***     

CAPITAL EXPENDITURES * TIME 0.093        0.156        -0.636***      

ADVERTISING EXPENSE -0.751      -1.428      4.015        

ADVERTISING*TIME 0.112        0.400        0.084        

SPECIAL ITEMS -92.067***    -276.110*** -4.519      

SPECIAL ITEMS*TIME -0.654      3.613        0.585        

LAGGED SPECIAL ITEMS 16.635**     62.584***     67.289***     

LAGGED SPECIAL ITEMS*TIME -0.407      -2.117***      -1.998***      

NOL -4.684***      -6.139***      -9.122***      

NOL*TIME 0.153***        0.119***        0.327***        

ΔNOL 2.608        0.607        0.540        

ΔNOL*TIME -0.099      0.014        -0.053      

INDUSTRY FIXED EFFECTS YES YES YES

N 54,005 52,136 49,561

ADJRSQ 0.081 0.127 0.166

CASH ETR CFOCURRENT ETRGAAP ETR

Dependent Variable =
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Table 11 – Sensitivity of results to losses and net operating loss carryforwards 
In this table, we report the results of estimating equation (3), except we impose different sample selection criteria to 

evaluate the sensitivity of the results to financial accounting losses and net operating loss carryforwards. In Model 1, 

we require the firm to have non-missing data, including positive pretax income, for each year of the 25 year sample 

period. In Model 2, we require the firm to always have positive pretax income when data are available, but data only 

need to be available for any five years during the sample period. Model 3 requires that the firm never report a net 

operating loss carryforward during the sample period. T-statistics are presented below the coefficients in 

parentheses. In all models, standard errors are clustered by firm and year. The superscripts ***, **, and * represent 

statistical significance at the one, five and ten percent levels, respectively. 

 

TIME -0.252***      -0.431***      -0.566***      

(-3.33) (-7.56) (-9.65)

MNE 0.276        1.137**        0.700        

(0.28) (2.14) (1.14)

LOG ASSETS -0.519*      -0.170      -0.177      

(-1.82) (-1.00) (-0.92)

R&D EXPENSE -60.073***    -52.343***    -65.010***    

(-5.27) (-8.76) (-11.63)

PP&E -5.206*      -10.220***    -11.234***    

(-1.91) (-6.27) (-6.28)

INTANGIBLE ASSETS -8.279**      -2.952      1.849        

(-2.21) (-1.53) (0.83)

LEVERAGE -2.809      -4.900***      -6.429***      

(-0.86) (-3.17) (-3.86)

CAPITAL EXPENDITURES -3.724      -7.917***      -5.592***      

(-1.12) (-5.14) (-3.42)

ADVERTISING EXPENSE -4.416      3.086        9.417        

(-0.36) (0.35) (0.99)

SPECIAL ITEMS -306.860*** -258.474*** -262.006***

(-11.83) (-18.00) (-16.43)

LAGGED SPECIAL ITEMS 79.911***     76.679***     53.086***     

(3.87) (6.50) (4.14)

NOL -1.724      -2.416***      

(-1.63) (-3.07)

ΔNOL 14.572*     9.239***        

(1.85) (4.70)

N 4,200 16,035 16,340

ADJRSQ 0.150 0.124 0.108

Model 1

(Constant Sample of 

Firms that Never 

Report a Loss)

Model 3

(Firms That Never 

Report an NOL)

Model 2

(Firms That Never 

Report a Loss)


