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Limits of Tax Regulation: 

Evidence from Strategic R&D Classification and the R&D Tax Credit 

 

 
Abstract: We investigate a tax avoidance strategy where firms use the ambiguity inherent in tax reporting 
to classify indirect costs as research and development (R&D) expenditures to take advantage of the R&D 
tax credit. We label this tax practice “strategic R&D classification”. We find a one standard deviation 
increase in strategic R&D classification leads, on average, to a 1.7% (1.5%) reduction in GAAP (cash) 
effective tax rates, suggesting this practice provides significant tax savings.  However, we also find strategic 
R&D classification is related to both the level and changes in uncertain tax benefit liabilities required to be 
recognized under FIN 48, suggesting this practice comes with financial reporting costs. Our study 
contributes to the literature by documenting some of the costs and benefits associated with a previously 
unexplored tax strategy, and highlights the limitations faced by tax authorities in monitoring firms’ R&D 
tax credit. 
 
JEL classification: G30; G32; M41 

Keywords:  R&D tax credit; R&D; tax planning; tax avoidance; tax strategy 
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Limits of Tax Regulation:   

Evidence from Strategic R&D Classification and the R&D Tax Credit 

 

1. Introduction 

Prior research suggests that the availability of a R&D tax credit results in U.S. firms engaging in more R&D 

activities (see, e.g., Berger 1993; Klassen et al. 2004; Gupta et al. 2011; Finley et al. 2015).  A key 

assumption of this research is that firms’ reported R&D expense maps dollar-to-dollar to their R&D 

activities.  Yet the U.S. Internal Revenue Code (IRC) allows managers substantial discretion in determining 

the activities that constitute R&D and thus the “qualifying expenditures” that define firms’ R&D tax credits.  

Our study investigates the costs and benefits of a tax avoidance strategy where firms use this discretion to 

classify more indirect costs as R&D qualifying expenditures to obtain greater R&D tax credits. We refer to 

this tax practice as “strategic R&D classification.”  

Firms have incentives to engage in strategic R&D classification because tax credits reduce their tax 

liability more so than tax deductions that arise from deductible expenses.1 The ability to strategically 

classify indirect costs as R&D qualifying expenditures exists because the R&D process can be complex and 

unique to each firm (Lin and Vasarhelyi 1980). Often an employee is assigned to work on tasks that are 

part of a firm’s routine operations while, at the same time, working on R&D projects.  For example, consider 

an engineer responsible for overseeing a production process but who also works on the development of a 

new product. The firm decides what proportion, i.e. qualifying percentage, of the engineer’s wages 

represent R&D costs. The complexity of R&D processes creates opportunities for managers to engage in 

strategic R&D classification and places limitations on the ability of the U.S. Internal Revenue Service (IRS) 

to regulate firms’ use of R&D tax credits.  

We begin by developing a model of R&D spending for year t that includes (1) latent variables from 

year t-1 representing inputs to firm i’s budgeted R&D spending for year t and (2) contemporaneous 

                                                           
1 For example, assuming a 35% tax rate, a tax credit of one dollar results in one dollar of tax savings whereas one 
dollar of deductible expenses results in a $0.35 tax savings. 
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variables that proxy for the likelihood of firm i spending more or less on R&D activities in year t. The firm-

specific residual from the R&D spending model is defined as firm i’s strategic R&D classification in year 

t, and the predicted value of the R&D spending model proxies for firm i’s spending on bona fide R&D 

activities in year t. 2 

We then assess the effective tax rate benefits of strategic R&D classification as the work of Graham 

et al. (2014), as well as others, suggests that managers engage in tax strategies to maximize their firms’ 

after-tax income. Prior research examining firms’ tax strategies has focused on two measures of effective 

tax rate benefits (e.g., see Rego 2003, Dyreng et al. 2008): (1) an effective tax rate based on the income tax 

expense reported on firms’ income statements under generally accepted accounting principles (GAAP) that 

is referred to as the GAAP effective tax rate and (2) an effective tax rate based on the income taxes paid 

disclosed in firms’ financial statements (referred to as the cash effective tax rate). Claiming the R&D tax 

credit creates a permanent difference between book and taxable income resulting in a corresponding 

decrease in the income tax expense reported on the income statement.  Consequently, we expect firms 

engaging in strategic R&D classification to have lower GAAP effective tax rates.  Claiming the R&D tax 

credit also results in lower cash outlays for income taxes. Accordingly, we also expect firms engaging in 

strategic R&D classification to have lower cash effective tax rates.  After controlling for factors that prior 

research uses to proxy for firms’ incentives to engage in tax planning strategies, the results of our analysis 

provide evidence consistent with these predictions. Specifically, our results indicate that a one standard 

deviation increase in strategic R&D classification leads to a 1.7 and 1.5 percent reduction in a firm’s GAAP 

and cash effective tax rates, respectively, representing economically significant tax benefits. 

Prior literature documents a variety of tax strategies firms use to manage and avoid taxes (Hanlon 

and Heitzman 2010, Scholes et al. 2015). Since 2007, firms are required under FIN 48 to report a liability 

on their balance sheet for tax strategies unlikely to be sustained when challenged under an audit by a taxing 

                                                           
2 See section 3.1 for details on the estimation of strategic R&D classification versus bona fide R&D spending. 
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authority.3 The “uncertain tax benefit” liability presented on a firm’s balance sheet reflects management’s 

assessment of the aggregate risk of all of the firm’s tax positions. When there is greater uncertainty, i.e., 

risk, that a tax strategy will not be sustained, the firm incurs greater costs for engaging in the tax strategy.  

The uncertain tax strategy is costly because of the likely additional future tax payments made to settle the 

IRS audit, and the additional liability reported on the balance sheet, which prior research suggests imposes 

financial reporting costs on firms (e.g. Lisowsky et al. 2013). 

Building on this literature, we use firms’ “uncertain tax benefit” liabilities recognized in accordance 

with FIN 48 as evidence of a tax strategy cost. We posit that strategic R&D classification is positively 

related to firms’ “uncertain tax benefit” liabilities because firms engaging in strategic R&D classification 

report more indirect costs as R&D qualifying expenditures that likely will not be upheld in a tax audit.  In 

contrast, bona fide R&D spending is not expected to be related to “uncertain tax benefit” liabilities as the 

direct costs associated with R&D activities are less likely to be denied as qualifying expenditures by tax 

authorities in their review of firms’ R&D tax credits. 

The results of the empirical tests support these predictions. We find a positive association between 

strategic R&D classification and “uncertain tax benefit” liabilities whereas bona fide R&D spending is not 

associated with these liabilities.  We also find that firms engaging in more strategic R&D classification 

make larger adjustments to increase “uncertain tax benefit” liabilities attributable to tax positions taken in 

the current period.  In contrast, bona fide R&D spending is not associated with the current year addition to 

“uncertain tax benefit” liabilities. These results not only provide evidence of a cost associated with this tax 

strategy, but also, importantly, a validation of our estimate of firms’ strategic R&D classification because 

                                                           
3 Statement of Financial Accounting Standards (SFAS) No. 168, The FASB Accounting Standards Codification and 
the Hierarchy of Generally Accepted Accounting Principles: A Replacement of FASB Statement No. 162, establishes 
Accounting Standards Codification (ASC) as the authoritative source of U.S. GAAP and is effective for financial 
statements issued for interim and annual periods ending after September 15, 2009 (Financial Accounting Standards 
Board 2009a).  Research and development expenses were originally accounted for under SFAS No. 2, Accounting for 
Research and Development Costs, which are now guided by ASC 730 Research and Development (FASB 2009b).  
Under SFAS No. 168, FIN 48 is incorporated in ASC 740 Income Taxes (2009c).  We reference FIN 48, but recognize 
ASC 740 as the authoritative guidance. 
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strategic R&D classification, but not bona fide R&D spending, is related to firms’ “uncertain tax benefit” 

liabilities reported on their balance sheets.  

To provide corroborating evidence that the reduction in firms’ effective tax rates is due to firms 

obtaining R&D tax credits as a result of strategic R&D classification, we document that strategic R&D 

classification is incrementally associated with the likelihood that firms obtain the R&D tax credit beyond 

bona fide R&D spending. Using the variation in state-level R&D credits that are enacted and expire at 

different times, we also provide evidence that firms engage in more strategic R&D classification when they 

have operations located in states that offer R&D tax credits. 

Our study makes several contributions. First, our study contributes to the literature that examines 

the consequences of firms’ tax planning strategies (see Shackelford and Shevlin (2001) and Hanlon and 

Heitzman (2010) for reviews), and the limitations faced by tax authorities in monitoring firms’ tax 

avoidance strategies. US corporations have increasingly used R&D tax credits to achieve significant 

reductions in income tax payments as R&D tax credits rose from approximately $1.5 billion in 1990 to $9.2 

billion in 2011 (SOI 2014). Anecdotal evidence suggests that firms engage in strategic R&D classification 

in order to obtain the R&D tax credit.  For example, a marketing brochure of a large consulting firm 

highlights a strategy for allocating the “salaries of high-level personnel who participate in the research 

effort” to R&D (Deloitte 2010, pg. 1). Our study is the first to highlight and provide large sample, empirical 

evidence on the costs and benefits associated with firms’ strategic R&D classification to obtain R&D tax 

credits. We document that strategic R&D classification is associated with lower GAAP and cash effective 

tax rates suggesting that this tax strategy results in significant tax savings.  We also find that strategic R&D 

classification is positively related to “uncertain tax benefit” liabilities and changes to these liability 

accounts, suggesting there are significant tax and non-tax costs related to this tax planning strategy (i.e., 

potential future tax payments and financial reporting costs).  Furthermore, the results of our study provide 

an explanation as to why the R&D tax credit is among the most common uncertain tax positions reported 

in firms’ tax returns (IRS 2014; Towery 2017).  
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Our research also adds to the debate over whether the R&D tax credit incentivizes firms to invest 

in innovation, which is of interest to a variety of stakeholders including shareholders, creditors, policy 

makers and regulators. A global survey by Deloitte (2014) indicates that over 30 countries offer tax 

incentives to encourage firms to invest in research and development activities.  Prior research in the U.S. 

setting suggests firms invest more in R&D activities as a result of the R&D tax credit.4  Our study highlights 

the incentives and opportunities to engage in strategic R&D classification and presents evidence that is 

consistent with strategic R&D classification increasing the likelihood that U.S. firms obtain the R&D tax 

credit.  Our findings suggest that the results of prior research claiming that the R&D tax credit triggered 

firms to invest more in R&D activities are biased upwards because such research fails to consider the effects 

of strategic R&D classification. 

Finally, our research contributes to the broader literature addressing whether firms’ R&D activities 

culminate in innovation that leads to firms’ profitability (e.g., see Curtis et al. 2018). Our research provides 

a potential explanation for the lack of return on firms’ reported R&D expenditures by bifurcating reported 

R&D expense into two parts: (1) a portion that represents “actual” or bona fide R&D spending, and (2) a 

portion that represents strategic R&D classification. We acknowledge that the estimates of firms’ strategic 

R&D classification are noisy, and we cannot rule out that they include some additional R&D spending by 

firms.  However, at the same time, prior research that claims that an increase in a firm’s reported R&D 

expense only represents additional investment in R&D activities fails to acknowledge that an increase in 

reported R&D expense can be driven, at least in part, by a firm engaging in strategic R&D classification. 

To the extent firms engage in strategic R&D classification, it is difficult to reliably assess their investment 

in and returns on R&D activities.    

2. Costs and Benefits of Strategic R&D Classification 

Congress created the R&D tax credit in 1981 to stimulate additional research and development activity in 

the United States economy (Economic Recovery Tax Act of 1981, Pub. L. No 97-34). Tax law, in general, 

                                                           
4 See Hall and Van Reenen (2000) and Castellacci and Lie (2015) for summaries of R&D tax credit research. 
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identifies the following categories of expenses that qualify for the R&D tax credit: (1) wages of employees 

engaging in research and their direct supervisors, (2) qualified research materials or supplies, (3) computer 

rental directly related to qualified research, and (4) qualified contract research. According to the IRS, 

approximately 70% of expenses reported by corporations claiming the R&D credit are for wages, 16% for 

contract research expense, 14% for supplies and less than 0.2% for computer rentals.5  

 Numerous studies document an increase in R&D expense reported in U.S. firms’ financial 

statements after the inception or modification of the R&D tax credit, and suggest that firms invest more in 

R&D activities as a result of the R&D tax credit, e.g., in the accounting literature see Berger (1993), Klassen 

et al. (2004), Gupta et al. (2011), Finley et al. (2015). However, an alternative explanation for increases in 

R&D expense in response to the R&D tax credit is that firms use the discretion inherent in cost classification 

to strategically classify more indirect salaries, supplies, and computer rentals as R&D expenditures to take 

advantage of the R&D tax credit.6  

There are several features of the R&D tax credit that create opportunities for firms to engage in 

strategic R&D classification. First, the IRS does not provide clear definitions of qualified research 

expenditures because of the variation in the scope of research activities across firms. For example, the tax 

law provides very broad statements of what constitutes research expenditures, e.g., expenditures undertaken 

to discover information that is “technological in nature”, “intended to be useful in the development of a 

new product”, or engage in activities that constitute “a process of experimentation” (Reg. §1.41(d)(1)).   

A 2009 Government Accounting Office (GAO) study highlights problems with the R&D credit 

resulting from the ambiguity or lack of clarity in the tax law related to qualifying expenditures.7  The GAO 

reports that “the issues of contention between taxpayers and the IRS are both extensive and acute” (p. 25) 

                                                           
5 IRS Statistics of Income (SOI) data for tax year 2010.  Data available at: http://www.irs.gov/uac/SOI-Tax-Stats-
Corporation-Research-Credit.    
6 The work of Skaife et al. (2015) suggests that firms also receive capital market benefits when engaging in strategic 
R&D classification as firms that miss their earnings targets but report more R&D spending via strategic R&D 
classification incur less negative market reactions to their earnings announcements. 
7 The U.S. Senate Committee on Finance requested the study to inform congressional deliberations on the credit 
(GAO-10-136). 
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in part because of the difficulty in specifying a “well-targeted” (p.26) definition of qualified research 

expenditures and in justifying the calculation of base costs (GAO 2009). “There are numerous areas of 

disagreement between IRS and taxpayers concerning what types of spending qualify for the research credit” 

(p. 26), including disagreement concerning the extent of inclusion of wages for direct supervisory and 

support activities; the definition of supplies; late-stage testing of products and production process; and the 

definition and qualification standards for internal use software (GAO 2009). Moreover, disagreement 

extends to substantiating the validity of credit claims. While the burden of proof is on taxpayers to properly 

allocate qualified expenses to specific business components, “wide differences of opinion between the IRS 

and tax practitioners” regarding acceptable methods for allocating expenses between qualifying and non-

qualifying activities exist (GAO 2009 p. 32).  The challenges in auditing firms’ qualifying expenditures 

motivated the IRS to issue guidance to the Large Business & International (LB&I) Division tax return 

examiners in September 2017 that instructs LB&I examiners to accept the amount reported as R&D expense 

for financial reporting purposes under U.S. GAAP as qualifying expenditures for the R&D tax credit.8   

Given the benefits of the R&D tax credit combined with the ambiguity in defining qualified R&D 

expenditures, we expect firms to engage in strategic R&D classification to convert ordinary tax deductions 

into tax credits, e.g., claiming a portion of management’s salaries as qualifying R&D expenditures for the 

R&D tax credit, because credits are more valuable than ordinary deductions. This tax strategy is possible 

because (1) managers are responsible for classification of costs incurred during the year and (2) indirect 

costs, which sustain current operations, and research and development costs, which are incurred to develop 

new products, services, or systems, are incurred simultaneously allowing latitude in the way managers 

strategically classify costs.  

 While we posit there are tax benefits associated with strategic R&D classification, there are also 

tax planning, documentation, and compliance costs that arise because of the uncertainty related to any tax 

                                                           
8 The directive only applies to LB&I taxpayers, defined as taxpayers having assets equal to or greater than $10 million 
and that prepare audited U.S. GAAP financial statements (IRS 2017).  One can perceive this directive as shifting the 
detection of compliance risk from tax auditors to financial statement auditors. 
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avoidance strategy, see, e.g., Gallemore and Labro (2015).  In fact, the IRS designated the R&D credit as a 

“Tier 1” audit issue from 2007 through August 2012, meaning the IRS views it as having the most severe 

degree of compliance risk and treats any credit claim accordingly (Guenther 2015). Consequently, not all 

firms are expected to engage in strategic R&D classification because the costs of doing so may outweigh 

the expected benefits.9 

One measurable cost associated with strategic R&D cost classification is the recognition of 

“uncertain tax benefit” liabilities reported under FIN 48, Accounting for Uncertainty in Tax Positions – an 

interpretation of FASB Statement No. 109. Before the implementation of FIN 48, there were no consistent 

criteria for measuring and recognizing contingent tax liabilities, i.e., “uncertain tax benefit” (hereafter 

referred to as UTB) liabilities on the balance sheet that arise when firms engage in tax strategies that are 

ultimately disallowed as a result of an IRS audit.10   FIN 48 requires firms to record a liability for all tax 

benefit positions unlikely to be sustained if challenged under an audit by a taxing authority.  FIN 48 also 

standardizes the method of accounting for UTB liabilities, mandating firms disclose, in a tabular form in 

the footnotes to the financial statements, a reconciliation of the beginning and ending balances of UTB 

liabilities. The UTB liability reported on a firm’s balance sheet reflects management’s assessment of the 

aggregate risk of a firm’s tax positions that are likely to be challenged in a tax audit (Frischmann et al. 

2008).  Using private data obtained from the IRS, Lisowsky et al. (2013) show that reported UTB liabilities 

are associated with participation in tax sheltering.  Importantly for our study, De Simone et al. (2014) 

provide evidence consistent with the notion that financial reporting costs are associated with firms’ 

                                                           
9 In addition to tax planning, documentation, and compliance costs, managers could incur reputational or litigation 
costs if found to engage in fraudulent R&D reporting. A search of the U.S. Securities and Exchange Commission’s 
website found only five instances where managers were charged with fraudulent R&D reporting (along with other 
misreporting issues):  Four involving improper classification of operating expenses as R&D expense in order to 
misrepresent performance metrics (MaxWorldwide, Inc., Comverse Technology, Inc., DHB Industries, and OCZ 
Technology Group), and one case where R&D costs were improperly capitalized to report higher net income 
(Microtests).  This suggests that it is difficult to regulate managers’ strategic R&D classification because of the 
ambiguity inherent in R&D activities. 
10 Prior research documents a variety of strategies firms use to reduce taxes, i.e., obtain favorable tax positions. 
Strategic transfer pricing (e.g., Clausing 2003; Bernard et al. 2006), debt placement (e.g., Newberry and Dhaliwal 
2001; Mills and Newberry 2001; Altshuler and Grubert 2003), and income conversion (e.g., Erickson and Wang 1999; 
Klassen and Laplante 2012, Markle 2016) are just a few of the tax strategies documented in the literature. 
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recognition of UTB liabilities. Therefore, we posit that firms that use strategic R&D classification as a tax 

planning strategy are more likely to bear the financial reporting costs associated with higher UTB liabilities. 

Specifically, firms that are more aggressive in their strategic R&D classification will have greater UTB 

liabilities.11 

In sum, we predict that features of the tax law create incentives and opportunities for firms to make 

strategic cost classification decisions to facilitate obtaining R&D tax credits thereby lowering their effective 

tax rates. However, because strategic R&D classification results in greater uncertainty in the R&D tax credit 

claim, we also predict that firms engaging in strategic R&D classification will incur the financial reporting 

cost of larger UTB liabilities on their financial statements. 

3. Research Design 

3.1. Estimating strategic R&D classification 

  The uncertainty of R&D activities in terms of them culminating in marketable new products or 

cost-reduction processes creates challenges for firms in deciding how much to spend on R&D each year 

(Franco 1989). However, in general, a firm’s R&D spending is a function of (1) the R&D budget that 

reflects planned spending (e.g., see Grabowski and Vernon 1981; McCutchen 1993) and (2) deviations from 

the R&D budget due to additional (lack of) spending (Lin and Vasarhelyi 1980).  Based on these budgeting 

concepts, we develop a model of R&D spending for year t that includes (1) latent variables from year t-1 

representing inputs to firm i’s budgeted R&D spending for year t and (2) contemporaneous variables that 

proxy for the likelihood of firm i spending more or less on R&D activities in year t.  

The model of expected R&D spending is as follows: 

RD i,t = α0 + β1 RD i,t-1 + β2 GROWTHi,t-1 +  β3 NETCASH i, t-1 + β4 PROFIT i,t-1 +  
 

β5 SIZEi,t-1 + β6 OVERI i,t-1 + β7 NONOP_CF i,t + ε i,t    (1) 
 

 

                                                           
11 Having to book UTB liabilities as a result of aggressive strategic R&D classification could impose an upper bound 
on managers’ engagement in such. 
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where RDi,t, equals firm i’s R&D expense reported in its financial statements for year t scaled by year t 

sales.  The firm-specific residual from equation (1) is defined as firm i’s strategic R&D classification in 

year t (labeled SRDC), and the predicted value from equation (1) is defined as firm i’s expected spending 

on bona fide R&D activities in year t (labeled RD_SPEND). 

Equation (1) includes prior year’s reported R&D expense, RDi,t-1, because R&D costs are semi-

fixed (Baber et al. 1991; Berger 1993; Perry and Grinaker 1994; Eberhart et al. 2008), and consequently 

are a key component of the R&D budget. 12  We expect RDi,t-1 to be positively associated with RDi,t. The 

R&D spending model includes the variable GROWTHi,t-1 , measured as the percent of sales growth from 

year t-2 to t-1, to capture R&D investment opportunities related to new product development.  

The variables NETCASHi,t-1, PROFITi,t-1, and SIZEi,t-1 proxy for various firm i resources that 

managers consider when determining the budgeted level of R&D spending for the following year; year t. 

NETCASHi,t-1 is equal to firm i’s prior year cash and short-term investments minus short-term liabilities 

scaled by prior year’s sales. PROFITi,t-1 is firm i’s prior year income before extraordinary items divided by 

prior year sales. We expect NETCASHi,t-1 and PROFITi,t-1 to be positively associated with RDi,t, because, all 

else equal, firms with greater resources can plan to spend more on R&D (e.g., Grabowski and Vernon 1981; 

Berger 1993; Hubbard 1998; Brown et al. 2009). SIZEi,t-1 is the natural log of one plus prior year sales for 

firm i. While larger firms potentially have more resources available for R&D activities, managers’ 

incentives to innovate and undertake R&D projects may decline with size (Scherer 1984). Therefore, we 

make no signed prediction on the relation between RDi,t and SIZEi,t-1. 

Financial constraints limit a firm’s ability to invest in all positive net present value projects, leading 

to potential under-investment in R&D (Myers 1977). Conversely, excess resources (e.g., high-cash and 

low-leverage) can lead to over-investment in R&D (Jensen 1986). OVERIi,t-1 is included in equation (1) as 

                                                           
12 We include lagged R&D (RDt-1) in our R&D spending model because this research documents a high correlation 
between contemporaneous R&D and lagged R&D. We acknowledge that firms could have engaged in strategic R&D 
classification in t-1, but this would bias against finding a relation between strategic R&D classification and R&D tax 
credit benefits in year t.  The inferences discussed below are robust to excluding lagged R&D in the R&D spending 
model. 
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an ex-ante measure of a firm’s propensity to spend more or less on R&D activities in year t conditional on 

resources. OVERIi,t-1 is the average of the scaled decile rank of cash and short-term investments divided by 

total assets and the decile rank of leverage multiplied by negative one (Biddle et al. 2009). We expect a 

positive relation between RDi,t and OVERIi,t-1. Lastly, because prior research suggests that a firm’s 

investment in R&D activities is directly related to the availability of cash (Jensen 1986; Brown et al. 2009), 

we include the sum of firm i’s contemporaneous net cash flows from investing activities plus net cash flows 

from financing activities, scaled by sales (NONOP_CFi,t). We expect a positive relation between RDi,t and 

NONOP_CFi,t. 

We estimate equation (1) by industry-year, allowing the parameter estimates to vary across 

industries and over time as the costs and benefits associated with R&D spending vary by industry and year. 

Thus, SRDCi,t is a relative measure of strategic R&D classification that compares each firm i against its 

industry peers each year.13 A minimum of 15 observations beginning at the 2-digit SIC level is required for 

each cross-sectional regression.  For 2-digit industry groups with less than 15 observations, industry groups 

at the 1-digit SIC level are formed. 

Panel A of Table 1 reports summary statistics on the parameters of the cross-sectional regressions 

of the expected R&D spending model. The sample selection begins with firm-year observations with 

reported R&D expense greater than zero on Compustat from 1994-2012 (n=66,209) less observations (1) 

of firms reporting purchased in-process R&D, which does not qualify for the R&D tax credit (n=2,681); 

(2) of U.S. foreign registrants because such firms can face different tax planning incentives (n=12,145); (3) 

lacking data to estimate the model (n=14,030); and (4) of financial services firms (n=390) culminating in a 

final sample of 36,963 firm-year observations and 356 regressions.14 We report the weighted average value 

                                                           
13 Firms in some industries inherently engage in more R&D than others. Estimating equation (1) at the industry-year 
level alleviates the concern that we are picking up an industry effect, but restricts the research design from directly 
comparing strategic R&D classification across industries. 
14 Over the nineteen year sample period, there are 299 2-digit SIC groups (n=35,511) and 57 1-digit SIC groups 
(n=1,452) for a total of 356 cross-sectional industry-year regressions (n=36,963). 
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of the parameter estimates and t-statistics, the percent of the parameter estimates with the sign in the 

predicted direction, and the percent of parameters significant in the predicted direction (p-value ≤ 0.10). 

PLEASE SEE TABLE 1 

Overall, the model has significant explanatory power with a weighted-average adjusted R2 of 78.81 

percent. As predicted, RD i,t-1 is positively related to the next year’s reported R&D expense (weighted 

average t-statistic = 14.27).  NETCASH i,t-1 and PROFIT i,t-1 are also positively and significantly associated 

with the subsequent year’s R&D expense (weighted average t-statistics of 2.48 and 3.05, respectively). 

Consistent with our expectations, NONOP_CF i,t exhibits a significant positive relation with RDi,t (weighted 

average t-statistic = 7.63).  Although GROWTH i,t-1, SIZE i,t-1 and OVERI i,t-1 are not statistically significant 

on average, the percent of parameters significant in the predicted direction (p-value ≤ 0.10) for GROWTH 

i,t-1 is 18.26 percent, SIZE i,t-1 is 13.76 percent and 23.88 percent for OVERI i,t-1.  In addition, GROWTH i,t-1 

(OVERI i,t-1) exhibits a positive sign in 42.98 (60.67) percent of the cross-sectional regressions. 

Recall that our study posits that when firms incur ordinary operating costs that reduce net income, 

managers have incentives to classify the costs as R&D expense because by doing so there is no effect on 

operating income but the firm is more likely to obtain or can increase the R&D tax credit.15 Panel B of 

Table 1 displays the descriptive statistics on firms’ reported R&D expense (RDi,t), estimated actual R&D 

spending (RD_SPENDi,t) and amount of strategic R&D classification (SRDCi,t ). The mean proportion of a 

dollar of sales firms’ report as being spent on R&D is 26 cents, whereas the mean value of bona fide R&D 

spending based on the estimated coefficients of model (1) is 25.2 cents for each dollar of sales. The mean 

of SRDCi,t (-0.002) is close to zero by construction.  However, the median value of SRDCi,t (-0.003) is also 

close to zero, which is consistent with the notion stated above that not all firms will engage in the strategic 

R&D classification tax strategy due to its costs.  This is further evidenced by the descriptive statistics on 

SRDC_DUMMYi,t, equal to one for those firm-year observations where SRDCi,t is positive, zero otherwise:  

                                                           
15 Because a dollar classified as operating expense affects a firm’s operating income the same as a dollar classified as 
R&D expense, we do not expect firms to keep “two sets of books”, i.e., separate general ledger accounts for actual 
R&D spending versus reported R&D spending.  However, it could be that managers track actual R&D costs for better 
estimates of internal rates of return on R&D spending or operating decisions. 



15 
 

About 43 percent of firms engage in strategic R&D classification (mean SRDC_DUMMYi,t =0.4331), 

suggesting the pervasiveness of this tax strategy has implications for tax regulators monitoring firms’ tax 

reporting. We begin seeing evidence of significant strategic R&D classification at the third quartile value 

of SRDCi,t (=0.019) that suggests almost two cents of every sales dollar is used to misrepresent spending 

on R&D activities. 

A threat to the internal validity of our study is whether the R&D spending model reliably captures 

additional bona fide spending on R&D activities in year t.  If the R&D spending model doesn’t reliably 

capture additional R&D spending, then the estimates of SRDCi,t are biased upwards.  However, if the R&D 

spending model reliably captures additional R&D spending in year t, SRDCi,t is expected to be more 

negative for firms having positive changes in RD_SPEND in year t relative to year t-1, because managers 

that truly spend more on R&D in year t relative to t-1 have less incentives to engage in strategic R&D 

classification in year t to obtain the R&D tax credit.  The descriptive statistics displayed in Panel C of Table 

1 provide evidence supporting the reliability of the R&D spending model. For firms having the necessary 

data to estimate model (1) for consecutive years (n=28,529), we partition the observations by firms’ that 

increased their R&D spending from the prior year versus those that decreased their R&D spending from 

the prior year as identified by the values of RD_SPENDi,t less RD_SPENDi,t-1. We see that the mean 

(median) value of SRDCi,t is negative for firms identified by model (1) as spending more on R&D in year t 

relative to year t-1  and is significantly different from firms that are identified as spending less on R&D in 

year t relative to year t-1 . Collectively, the descriptive statistics in Panel B and Panel C of Table 1 provide 

initial validation that the R&D spending model reliably controls for bona fide R&D spending in year t, and 

the estimates of SRDCi,t proxy for managements’ engagement in strategic R&D classification. 

We incorporate both SRDCi,t and RD_SPENDi,t in our empirical tests, described below, to assess 

whether the estimate of strategic R&D classification provides incremental explanatory power beyond bona 

fide R&D spending. For the empirical tests, SRDCi,t and RD_SPENDi,t are standardized by subtracting the 

mean from each value and dividing by the standard deviation in order to facilitate the interpretation of the 

economic effect of strategic R&D classification. 
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3.2. Empirical tests 

3.2.1. Strategic R&D Classification and Effective Tax Rates 

We posit that firms engage in strategic R&D classification to reduce their effective tax rates. We 

examine the relation between strategic R&D classification and multi-period GAAP and cash effective tax 

rates using the following OLS regression:         

ETR_Variablei,t = 0 + 1 SRDCi,t + 2 RD_SPENDi,t + 3 INTANi,t  

 + 4 BTMi,t + 5 FOREIGNi,t + 6 ROAi,t + 7 LEVi,t + 8 NOLi,t  

 + 9 NOLi,t + 10 CAPXi,t + 11 MVEi,t + 12 DACCi,t  

 + 13 INST_OWNi,t + 14 FOLLOWINGi,t  

      + Industry and year fixed effects + i,t.    (2) 
 

where ETR_Variablei,t is set to either GAAP_ETRi,t or CASH_ETRi,t. GAAP_ETRi,t equals the sum of firm 

i’s income tax expense over the three-year period from years t-1 to t+1, divided by the sum of pretax income 

adjusted for special items over the same period, while CASH_ETRi,t is defined as the sum of firm i’s cash 

taxes paid over the three-year period from years t-1 to t+1, divided by the sum of pretax income adjusted 

for special items over the same period.16 For both GAAP_ETRi,t and CASH_ETRi,t, we require the sum of 

pretax income adjusted for special items over the three-year period to be positive and truncate values at 

zero and one.17  SRDCi,t and RD_SPENDi,t are as previously defined, and we expect the coefficients on 

SRDCi,t and RD_SPENDi,t to be negatively associated with GAAP and cash effective tax rates. To minimize 

                                                           
16 GAAP_ETR and CASH_ETR capture different elements of tax planning.  GAAP_ETR is not affected by any 
temporary differences between financial statement income and taxable income reported to the tax authority, e.g., 
accelerated tax depreciation, but is affected by permanent tax differences. In addition, changes in the valuation 
allowance related to deferred tax assets or changes in the tax contingency reserve affect GAAP_ETR. In contrast, 
CASH_ETR is affected by deferral strategies arising from temporary difference between financial accounting and tax 
rules, but it is not affected by any changes to either the valuation allowance or the contingency reserve. We are agnostic 
as to whether strategic R&D classification results in a larger reduction in GAAP_ETR or CASH_ETR. 
17 An R&D tax credit in year t can (1) result in a reduction in total tax expense in year t, (2) be carried back one year, 
or (3) be carried forward 20 years to reduce actual taxes in those periods (see instructions for IRS Form 3800). Thus, 
multi-period proxies, by construction, are more likely to capture the construct of interest in our setting (e.g., Dyreng, 
et al. 2008). We choose a three-year period to maximize our sample size.  Untabled tests using one and five year 
periods indicate that our results are robust to this choice.   
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the concern that our findings are driven by substantial increases in bona fide R&D spending in year t above 

what is captured by the R&D spending model in year t, we replace the continuous measure of strategic 

R&D classification with a binary variable (SRDC_DUMMY) as previously defined. 

Control variables are drawn from prior research investigating firms’ tax planning strategies or 

effective tax rates (e.g., Gupta and Newberry 1997; Rego 2003; Chen et al. 2010).  We include the control 

variables INTANi,t, defined as firm i’s intangible assets scaled by total assets for year t, and BTMi,t, defined 

as firm i’s book value of common equity scaled by market value of equity for year t because prior research 

uses intangible assets and the book-to-market ratio to proxy for internally created intangibles that can be 

utilized to shift income from the U.S. to lower tax jurisdictions (Klassen et al. 2014). We also include the 

variable FOREIGNi,t throughout our analyses to capture foreign taxable income, because foreign operations 

provide opportunities to reduce effective tax rates (e.g., Rego 2003). FOREIGNi,t is defined as firm i’s 

pretax foreign income divided by total assets for year t.   

We control for the effects of interest and depreciation tax shields with the variables LEVi,t and 

CAPXi,t, respectively. LEVi,t is firm i’s total debt divided by total assets and CAPXi,t is firm i’s capital 

expenditures divided by total assets, both for year t. The variables NOLi,t and ∆NOLi,t capture the presence 

of, and changes in, net operating losses that can be used to reduce firms’ income tax liabilities. NOLi,t is an 

indicator variable coded one when firm i’s tax loss carryforwards in year t are greater than zero, zero 

otherwise, and ∆NOLi,t is equal to firm i’s change in tax loss carryforwards from year t-1 to t divided by 

total assets.  

We also control for profitability (ROAi,t), size (MVEi,t), earnings management (DACCi,t), and 

institutional ownership (INST_OWNi,t), because they capture variation in resources available to commit to 

and incentives for tax avoidance (Rego 2003; Desai and Dharmapala 2006; Frank et al. 2009; Chen et al. 

2010). ROAi,t is firm i’s income before extraordinary items divided by average total assets in year t. SIZEi,t 

is the natural log of one plus the market value of equity for firm i in year t. DACCi,t is firm i’s performance 

adjusted abnormal discretionary accruals in year t (Kothari et al. 2005), and INST_OWNi,t is equal to the 

percentage of shares held by institutional investors for firm i in year t.  
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The work of Dhaliwal et al. (2004) suggests that firms manage earnings using the income tax 

accounts to meet or beat analysts’ forecasts. Therefore, we control for analyst following, FOLLOWINGi,t, 

which is equal to the natural log of one plus the number of analysts making forecasts for firm i for year t. 

Equation (2) also includes industry and annual fixed effects to control for cross-sectional variation in the 

likelihood of claiming the R&D credit across industries and over time.18 Variable definitions are displayed 

in Appendix A. 

PLEASE SEE APPENDIX A 
 

 

3.2.2. Strategic R&D Classification and Uncertain Tax Benefit Liabilities  

Our second set of empirical tests investigates a cost of strategic R&D classification by examining 

the level and change in UTB liabilities recognized in accordance with FIN 48. FIN 48 became effective for 

fiscal years beginning after December 15, 2006 and requires disclosure of a roll forward schedule of the 

beginning and ending liability balances showing the (1) gross amounts of increases and decreases related 

to tax positions taken in the current period, (2) positions taken in prior periods, (3) settlements with taxing 

authorities, and (4) lapses in statutes of limitations (FASB Interpretation No. 48).19 

We use the following OLS regression to test the relation between UTB liabilities and strategic R&D 

classification: 

  

UTB_Variablei,t = 0 + 1 SRDCi,t + 2 RD_SPENDi,t + CONTROLS  

 + Industry and year fixed effects + i,t.     (3) 

                                                           
18 Our empirical tests rely on regression models used in prior studies examining the consequences of firms’ tax 
strategies.  Most studies model the consequences as a function of firm characteristics and industry membership.  It is 
particularly important to control for differences across industries because the types and availability of tax strategies 
vary from industry to industry contributing to substantial cross-sectional variation in effective tax rates (Dyreng et al. 
2008). There are a few studies in the tax strategy literature that use firm fixed effects in the research design, however 
all of the studies are testing for the presence of a manager-specific effect on firms’ tax strategy (see, e.g., Dyreng et 
al. 2010; Chyz 2013; Koester et al. 2017; Law and Mills 2017; Olsen and Stekelberg 2016). Our proxy for strategic 
R&D classification is designed to identify firms engaging in this tax strategy to greater degrees relative to other firms 
within the same industry.  Therefore, our tests are well suited to the use of industry fixed effects. 
19 FIN 48 footnote disclosures do not provide details regarding the specific tax strategies or the jurisdictions (e.g., 
federal, state, foreign) where uncertain tax benefit liabilities accrue. 
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UTB_Variable i,t is set equal to either UTB_LIABi,t or UTB_LIAB_ADDi,t, where UTB_LIABi,t is defined as 

the ending balance of the liability recorded for uncertain tax benefits for firm i, scaled by total assets in year 

t, and UTB_LIAB_ADDi,t is the gross adjustment in firm i’s FIN 48 liability attributable to tax positions 

taken in the current period disclosed in the tabular roll-forward schedule in firms’ income tax footnotes. 

Because SRDCi,t represents the estimate of indirect costs classified as R&D expense that are less likely to 

be upheld in a tax audit, we expect SRDCi,t to be positively related to UTB_LIABi,t and UTB_LIAB_ADDi,t. 

In contrast, RD_SPENDi,t represents the costs associated with bona fide R&D activities thus counting as 

qualifying expenditures for the R&D tax credit.  Consequently, we expect no significant relation between 

RD_SPENDi,t and UTB_LIABi,t or UTB_LIAB_ADDi,t. 

 The set of control variables (CONTROLS) is the same as in equation (2).  Similar to equation (2), 

we also include fixed effects to control for the variation in the reporting of UTB liabilities across industries 

and over time. 

3.3. Sample and descriptive statistics 

Table 2 describes the sample used in the empirical tests discussed above.  Our sample period begins 

in 1994 to allow for the adoption of SFAS 109, Accounting for Income Taxes and ends in 2012 because we 

need forward looking data to construct the ETR variables. We begin with all firm year observations that 

report R&D expense greater than zero, 20 and that have estimates of strategic R&D classification (n=36,963 

observations). After eliminating observations with negative pretax income adjusted for special items 

                                                           
20 To benchmark our sample of firms reporting R&D expense to firms that do not report R&D expense, we identify 
all firm-year observations on Compustat during our analysis period that do not have R&D expense but have the 
necessary data to estimate the ETR models (GAAP_ETR n=51,191; CASH_ETR n=47,754) and calculate descriptive 
statistics on the variables of equation (2). Univariate tests of differences in means and medians across the subsamples 
of R&D versus non-R&D firms show that firms reporting R&D expense are significantly different in terms of their 
tax avoidance activities. Specifically, the mean (median) GAAP_ETR is 0.303 (0.306) for firms reporting R&D 
expense, roughly three percentage points lower than the mean and median GAAP_ETR for non-R&D firms (0.331 and 
0.342, respectively). The distribution of CASH_ETR across the R&D and non-R&D subsamples displays a similar 
pattern. The mean (median) CASH_ETR is 0.297 (0.259) for firms reporting R&D expense, about one percentage point 
lower than the mean and median for non-R&D firms (0.304 and 0.270, respectively). The descriptive statistics also 
show that the means and medians for UTB_LIAB and UTB_LIAB_ADD are both significantly higher in the R&D 
sample, consistent with these firms reporting more uncertain tax positions requiring recognition under FIN 48.  



20 
 

(n=13,879) (Stickney and McGee 1982; Gupta and Newberry 1997; Rego 2003), missing the necessary 

data to calculate control variables (n=3,200) and missing tax expense (n=2,968), the final sample is 16,916 

firm-year observations for the GAAP ETR analysis. The cash ETR sample is made up of 15,942 firm-year 

observations, which is the GAAP ETR sample reduced by the 974 observations missing cash taxes paid 

reported on the statement of cash flows.   

PLEASE SEE TABLE 2 
 

Panel A of Table 3 reports descriptive statistics for the variables used in our empirical tests (variable 

subscripts hereafter not noted in the text). Beginning with the dependent variables, descriptive statistics 

indicate that three-year GAAP and cash effective tax rates are approximately 30% of pretax income adjusted 

for special items; and UTB liabilities are approximately 1.5% of total assets.  The descriptive statistics 

indicate that the average (median) of SRDC is slightly below zero at -0.013 (-0.004) whereas RD_SPEND 

is almost eight percent of sales.21 Intangible assets make up about 15 percent of firms’ total assets and the 

mean book-to-market is well below one at 0.519.  Sample firms, on average, are profitable as indicated by 

a mean (median) return-on-assets of 7.1 (6.4) percent, and the frequency of net operating loss carryforwards 

is around 39 percent of firm-year observations. Institutional investors own, on average, 42.3 percent of 

sample firms’ shares and sample firms are followed, on average, by one or two analysts.    

PLEASE SEE TABLE 3 

Panel B of Table 3 displays pairwise Spearman rank-order correlations. GAAP_ETR and 

CASH_ETR are significantly correlated (correlation coefficient = 0.52) showing that these measures capture 

similar, but not identical, tax avoidance activities. Likewise UTB_LIAB and UTB_LIAB_ADD are 

significantly correlated (correlation coefficient = 0.66), but each depicts different uncertainties related to 

                                                           
21 To facilitate economic interpretations of the consequences of strategic R&D classification and bona fide R&D 
spending, we standardize SRDC and RD_SPEND for the empirical tests. The values reported in Panel A of Table 3, 
however, are not standardized so as to show the magnitude of strategic R&D classification and bona fide R&D 
spending as a percentage of sales and to allow benchmarking to the larger sample used to estimate model 1 as reported 
in Table 1. 
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future tax obligations. Consistent with our predictions, SRDC is negatively correlated with GAAP_ETR and 

CASH_ETR, and positively correlated with UTB_LIAB and UTB_LIAB_ADD. 

The correlations between MVE and FOLLOWING (correlation coefficient = 0.73), INST_OWN and 

FOLLOWING (correlation coefficient = 0.67), and MVE and INST_OWN (correlation coefficient = 0.56) 

are also highly significant. Variance inflation factors, estimated for each regression of the empirical tests, 

all have a mean below 3.20, indicating multicollinearity is not an issue.  

 

4. Results  

4.1. Benefits Associated with Strategic R&D Classification 
 

The first two columns of Table 4 display the results of the analyses examining the association 

between SRDC and the alternative measures of firms’ effective tax rates. The models, with adjusted R2 

values of 6.4 percent and 8.3 percent for the GAAP_ETR and CASH_ETR regressions, respectively, have 

explanatory power similar to effective tax rate models presented in prior tax research (Chen et al. 2010). 

PLEASE SEE TABLE 4 

    Results indicate a negative and significant coefficient on RD_SPEND in both the GAAP_ETR and 

CASH_ETR analyses (p-value < 0.01 and 0.01, respectively), suggesting that firms spending more on bona 

fide R&D activities have lower effective tax rates. As predicted, and after controlling for RD_SPEND, we 

find the coefficients on SRDC to be negative and significantly related to GAAP_ETR and CASH_ETR (p-

value < 0.01 and 0.01, respectively). Untabled F-tests indicate that the parameter estimates for RD_SPEND 

reported in columns (1) and (2) are significantly more negative than the coefficients on SRDC, suggesting 

that bona fide R&D spending yields larger tax benefits as measured by effective tax rates relative to strategic 

R&D classification. However, holding all else constant, parameter estimates imply a one standard deviation 

increase in our estimate of strategic R&D classification leads to a 1.67 (1.47) percent reduction in a firm’s 

GAAP (cash) effective tax rates.  

The majority of control variables are significant and exhibit signs consistent with prior research 

(e.g., Chen et al. 2010). Specifically, firms with foreign operations and tax loss carryforwards have lower 
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effective tax rates. The significantly positive coefficient on MVE indicates that within our sample of R&D 

firms, larger firms have higher effective tax rates.  Results also indicate that firms with interest tax shields 

due to being more highly leveraged incur lower GAAP effective tax rates. At the same time, firms that are 

more profitable, as proxied by ROA, achieve lower effective tax rates as a result of having the resources to 

commit to tax planning. In summary, after controlling for tax strategy determinants documented in the prior 

literature, these findings indicate that strategic R&D classification translates to economically significant 

tax benefits for firms.  

Columns (3) and (4) of Table 4 display the results when using the binary variable as the indication 

of firms that engage in more strategic R&D classification relative to their industry peers. We conduct this 

analysis to minimize the concern that unusually large estimates of SRDC drive the findings reported in 

columns 1 and 2 of Table 4. The results of this additional analysis indicate that the binary variable is 

negatively related to both GAAP_ETR and CASH_ETR (p-value < 0.01 and <0.05, respectively).  In 

addition, the results suggest that a firm engaged in more strategic R&D classification relative to its industry 

peers has a GAAP and cash ETR that is, on average, 1.86% and 1.02%, respectively, lower than firms that 

engage in less strategic R&D classification; reductions in effective tax rates that represent significant tax 

savings for the average firm.  The signs of the coefficients on the control variables are similar to the results 

reported in columns (1) and (2) with several coefficients being of greater significance.  

 

4.2. Cost Associated with Strategic R&D Classification 
 

Table 5 displays the results of the analysis examining the financial reporting costs associated with 

strategic R&D classification, where the dependent variables are the level of UTB liabilities in the first 

column (UTB_LIAB) and the addition to UTB liabilities attributable to tax positions taken in the current 

year (UTB_LIAB_ADD) in the second column. UTB liabilities were not required to be disclosed until 2007, 

so the sample used in the UTB liabilities levels analysis is comprised of 5,579 firm-year observations having 

the necessary data to estimate model (3).  Within this sample, there are 149 observations lacking 

UTB_LIAB_ADD data leaving 5,430 firm observations in the subsample used to assess the relation between 
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strategic R&D classification and additions to UTB liabilities. Similar to our earlier tests, the models have 

explanatory power consistent with prior research (Frischmann et al. 2008).  

PLEASE SEE TABLE 5 
 

As predicted, the coefficients on SRDC are positive and significant regardless of the UTB liabilities 

measure (p-value < 0.05 and 0.01 in columns (1) and (2), respectively). The results in column (1) show that 

firms engaging in greater strategic R&D classification record higher UTB liabilities. In column (2), greater 

strategic R&D classification is associated with significant increases in the UTB liabilities balance arising 

from uncertain tax positions taken in the current period. In contrast, the coefficients on RD_SPEND are 

insignificant in both tests (p-value > 0.10). The lack of a significant association between the UTB liability 

measures and RD_SPEND is consistent with RD_SPEND reflecting more bona fide R&D expenditures that 

are defendable under an audit by tax authorities whereas SRDC represents the bundle of indirect costs for 

which managers use their discretion to designate as R&D expenditures to obtain the R&D tax credit. These 

discretionary R&D cost classifications lead to greater uncertainty as to whether R&D tax credit claims will 

ultimately be allowed by taxing authorities.  

The coefficients on the control variables in the UTB liability analysis indicate firms with greater 

intangible asset intensity, greater return-on-assets, and more capital expenditures recognize significantly 

lower UTB liabilities. Firms with greater pretax income from foreign operations, larger NOL carryforwards, 

more discretionary accruals, and larger institutional ownership recognize greater liabilities for UTBs. In the 

UTB_LIAB_ADD analysis (column 2), we find that larger firms and firms with more pretax income from 

foreign operations report larger additions to UTB liabilities. In contrast, firms with more intangible assets 

and more capital expenditures have fewer additions to UTB liabilities in the current year.  

Columns (3) and (4) of Table 5 display the results using the binary variable to capture firms 

engagement in strategic R&D classification.  The coefficients on SRDC_DUMMY are positive and 

significant (p-value < 0.01 and <0.01, respectively) whereas the coefficient on RD_SPEND continues to be 
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unrelated to firms’ UTB liabilities.22  These findings provide further support for our conjecture that it is 

firms’ engagement in strategic R&D classification that contributes to the R&D tax credit being among the 

most common uncertain tax benefit positions taken by firms (IRS 2014), and draws into question how 

effectively the IRS can regulate and enforce the R&D tax credit. 

 

4.3. Additional Analyses 

The findings that SRDC is significantly associated with UTB liabilities but RD_SPEND has no 

association with UTB liabilities provides additional validation that our estimate of strategic R&D 

classification identifies firms engaging in this tax planning strategy. To provide more evidence that strategic 

R&D classification affects firms’ effective tax rates via R&D tax credits, we conduct an additional analysis 

examining whether our measure of strategic R&D classification incrementally increases the likelihood of 

obtaining the R&D tax credit beyond RD_SPEND. Similar to recent R&D tax credit research (e.g., Hoopes 

2018), we use firms’ mention of the R&D tax credit in their annual report as an indication that the firm 

receives benefits from the R&D tax credit.23  

                                                           
22 To address the possibility of time-invariant firm effects as alternative explanations for our findings, we substitute 
firm fixed effects for industry fixed effects in the models used to conduct the empirical tests. We continue to find 
significantly negative coefficients on SRDC in the effective tax rate and UTB regressions. Specifically, the coefficient 
(t-statistic) on SRDC in the GAAP ETR regression is -0.261 (-6.14), -0.0075 (-1.44) in the CASH ETR regression, 
0.0006 (1.47) in the UTB regression, and 0.0002 (2.75) in the UTB current year addition regression. Associations are 
weaker when we use the binary variable SRDC_DUMMY to proxy for firms’ engagement in strategic R&D 
classification. The coefficient (t-statistic) on SRDC_DUMMY is -0.0126 (-3.10) in the GAAP ETR regression, 0.0002 
(0.04) in the CASH ETR regression, 0.0006 (1.25) in the UTB regression, and 0.0000 (0.19) in the UTB current year 
addition regression. The pattern of results suggests that firm fixed effects subsume within-firm variation in strategic 
R&D classification, i.e., once a firm obtains the R&D tax credit, it continues to engage in strategic R&D classification 
to obtain the credit. 
23 We use PERL to identify observations that mention the R&D tax credit in the 10-K. To identify the list of keywords 
to include in our program, we searched a random sample of 10-Ks for firms with reported R&D expense and analyzed 
how these firms made narrative disclosures related to R&D credit claims. Based on this search, the keywords included 
in our search consist of the following phrases: “research tax credit”, “research and development tax credit”, “research 
and development credit”, “research and experimentation tax credit”, “research and experimentation credit”, “research 
and experimental tax credit”, “research and experimental credit”, “R&D tax credit”, “R&D credit”, “R&E tax credit”, 
“R&E credit”, “credit for research and development”, “research and development and other tax credit”, “research and 
development and other credit”, “research and development (R&D) tax credit”, “research and other credit”, “research 
credit”, “credit for increasing research activities”, “research and alternative minimum tax credit”, and “orphan drug 
tax credit”. 
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The first column of Appendix B provides descriptive evidence regarding the frequency of firms 

mentioning the R&D tax credit in their 10-Ks from 1994 through 2012 with frequencies ranging from 

21.97% in 1995 to 56.29% in 2012 with an annual average of 31.64% over the sample period. These figures 

are consistent with the increase in the number of corporations claiming a credit for research activities, which 

has grown from 9,150 credit claimants ($2,423 million credits claimed) in 1994 to 14,672 credit claimants 

($9,240 million credits claimed) in 2011 (Statics of Income Division: 1990-2011 Corporate Returns Data 

available at http://www.irs.gov/uac/SOI-Tax-Stats-Corporation-Research-Credit).  

To test whether strategic R&D classification, SRDC, is associated with the likelihood of claiming 

the R&D tax credit, we estimate the following logistic regression model: 

Prob(RD_TAX_CR)= 0 + 1 SRDC + 2 RD_SPEND + CONTROLS  

 + Industry and year fixed effects + i,t,                                                                 (4) 

where RD_TAX_CR is an indicator variable coded one if the firm mentions the R&D tax credit in its 10-K, 

zero otherwise.24  SRDC and RD_SPEND are as previously defined. CONTROLS are the same control 

variables as in equation (2). 

Panel A of Table 6 displays the results of estimating equation (4). After controlling for RD_SPEND, 

firm specific control variables, and industry and year fixed effects, we find SRDC is positively and 

significantly related to RD_TAX_CR (coefficient = 0.4004 and z-statistic = 7.35). Specifically the odds ratio 

on SRDC (untabulated) is 1.492 suggesting that for a one standard deviation increase in SRDC, the 

likelihood of taking the R&D tax credit increases by about 1.5 times.   When substituting SRDC_DUMMY 

                                                           
24 This measure is consistent with Hoopes (2018) and Koester et al. (2017). In an untabulated sensitivity test, we also 
use a dependent variable that attempts to quantify the amount of qualified expenditures over the base amount that can 
be applied to the credit.  Specifically, we calculate the difference between reported R&D expense and the fixed base, 
where the fixed base is determined by applying the taxpayer’s historical percentage of gross receipts spent on qualified 
research expenditures (QREs) to the four most recent years’ average gross receipts. The historical period for 
determining the fixed-base percentage is 1984 through 1988 (IRC §41(c)(3)(A)). Alternatively, for taxpayers with 
fewer than three tax years during 1984-1988, the fixed-base percentage starts at 3% during the first five years and is 
then adjusted subsequently over each of the next five years to approximate the actual percentage by an increasing 
fraction (IRC §41(c)(3)(ii)). This value is set equal to zero if no tax liability exists against which the R&D credit can 
be used currently or carried back.  A tax liability exists if current income taxes are positive for the current year plus 
the preceding three years and there are no NOL carryforwards during these four years (Berger 1993). Results using 
this alternative measure for the R&D credit are consistent with our predictions. 
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for SRDC we find SRDC_DUMMY to be positively related to the likelihood that firms take the R&D tax 

credit (p-value < 0.01).   

PLEASE SEE TABLE 6 
 

 
In addition to the federal R&D tax credit, firms can obtain state R&D tax credits to lower their tax 

obligations. State R&D tax credits give firms that have operations in such states additional incentives to 

engage in strategic R&D classification. To incorporate these incentives into our analysis, we gather state 

R&D tax credit information from state laws, revenue agencies, and other sources, including Wilson (2009) 

and Rashkin (2007). Column 2 of Appendix B displays the cross-sectional variation in the availability of 

state-level R&D tax credits, ranging from 19 to 34 states, over our sample period.25 Because firms are not 

able to take a state R&D tax credit unless they have facilities in the state, we identify the states where firms 

report significant locations using Item 2 of the 10-K. Column (3) of Appendix B shows the average number 

of firm-state locations across our sample by year with the sample mean of 4.83 firm-state locations. Lastly, 

we cross-tabulate the number of firm-state locations where there is a state-level R&D tax credit available. 

Column (4) of Appendix B shows the mean number of firm-state locations with an R&D tax credit over 

time, where firms, on average, have facilities in 3 states that enact an R&D tax credit. 

 To assess whether firms engage in relatively more strategic R&D classification when they can take 

advantage of more state R&D tax credits, we add STATE_RD_TAX_CR and its interaction with SRDC and 

RD_SPEND to equation (4). STATE_RD_TAX_CR is equal to the number of states offering R&D credits in 

which the firm has significant operations.26  Panel B of Table 6 reports the results.  The coefficient on the 

interaction of STATE_RD_TAX_CR with SRDC is significantly positive (p-value < 0.05). The main effect 

of SRDC remains positive and significant (p-value < 0.01) and the interaction of STATE_RD_TAX_CR with 

                                                           
25 R&D tax credits are not identical across states. For example, some states like Connecticut have refundable research 
credits, meaning firms get a refund from the state if the credit exceeds their tax liability.  Other states, like Colorado, 
only provide research credits for activity located within certain “enterprise zones.” See Rashkin (2007) for a detailed 
description of various state R&D tax credits. 
26 We restrict this analysis to the sample of firms in our main tests examining GAAP ETRs (e.g., firms with positive 
pretax income adjusted for special items) with machine readable 10-K filings that we can link to Compustat. Focusing 
on firms that are included in the effective tax rate analysis strengthens the internal validity of the findings. 
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RD_SPEND is also positive and marginally significant. When we replace the continuous measure with the 

binary variable, the coefficient on the interaction of state R&D tax credits and strategic R&D classification 

(STATE_RD_TAX_CR*SRDC_DUMMY) is not significant.  One explanation for not finding a significant 

relation in the analysis using the binary variable is that the binary variable eliminates the variation in the 

estimate of strategic R&D classification across firms when in fact firms respond to state R&D tax credits 

differently.  

Recall that our model of R&D spending is a function of factors proxying for firms’ total R&D 

spending in year t in that it includes determinants that relate to planned R&D spending as well as 

discretionary increases (decreases) in firms’ R&D spending that occur due to increases (decreases) in 

contemporaneous cash flows. Having controlled for planned and discretionary R&D spending via the 

model, the results presented in Table 6 are consistent with firms engaging in strategic R&D classification 

to obtain federal and state tax benefits. 

As discussed earlier, the IRS views the R&D tax credit as having the most severe degree of 

compliance risk because the nature of research activities and development processes are unique to each firm 

making it difficult to regulate firms’ engagement in SRDC.  This draws into question whether investors are 

aware of strategic R&D classification and price the net costs or net benefits of such.  To explore this 

question, we regress share price per share at fiscal year-end on total assets scaled by shares outstanding, 

total liabilities less UTB scaled by shares outstanding, UTB, SRDC and RD_SPEND using 5,954 

observations having the necessary data to estimate the model.  If investors are aware of firms’ strategic 

R&D classification and view this tax strategy, on average, to be more risky than beneficial, we expect a 

negative coefficient on SRDC.  In contrast, if investors are aware of strategic R&D classification and view 

the tax strategy to provide, on average, net benefits to firms, the coefficient on SRDC would be positive.  

The untabled results of the OLS regression indicate an insignificant coefficient on SRDC, suggesting, 

perhaps, the market is not aware of firms’ abilities to strategically classify routine operating costs as R&D 

expense to obtain the R&D tax credit.  Alternatively, as suggested by Desai and Dharmapala (2009) and 

Drake et al. (2017), using a larger sample of firms having the necessary data to estimate the basic price 
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level model does not provide enough contextual factors to tease out meaningful evidence. We leave open 

to future research the exploration of the market consequences of strategic R&D classification. 

  

5. Conclusion 

Our study highlights that managers have substantial discretion over the classification and reporting of R&D 

activities, and that they face incentives to classify indirect costs as R&D expenditures, i.e., engage in 

strategic R&D classification, to obtain tax benefits via the R&D tax credit. Incentives and opportunities 

arise to engage in this tax planning practice due to the value of credits relative to deductions and the 

ambiguity in the tax code surrounding the classification of qualified research activities and expenditures.  

While strategic R&D classification can result in immediate tax savings, it can also result in greater future 

tax obligations because of the uncertainty of the R&D tax credit claim. 

Our study documents that strategic R&D classification is associated with lower GAAP and cash 

effective tax rates thereby providing large sample evidence on the tax savings associated with this tax 

planning practice.  But we also provide evidence that strategic R&D classification comes with financial 

reporting costs as it is associated with higher “uncertain tax benefits” liabilities requiring recognition under 

FIN 48. Finally, we show that strategic R&D classification increases the likelihood of obtaining the R&D 

tax credit beyond bona fide R&D spending. 

Our estimate of strategic R&D classification is based on a model of R&D spending that 

incorporates factors that serve as inputs to a firm’s planned and discretionary spending that supports R&D 

activities. The empirical tests showing that strategic R&D classification, but not bona fide R&D spending, 

is associated with FIN 48 liabilities provides some validation that there can be two facets of firms’ reported 

R&D expense; a component that represents R&D activities versus a component that captures firms’ tax 

avoidance practices.    

The Protecting Americans from Tax Hikes (PATH) Act of 2015 made the R&D tax credit a 

permanent credit in the U.S. thereby reducing uncertainty as to the continuing availability of the credit. 

Moreover, as stated earlier, the IRS issued guidance to tax return examiners in September 2017 that instructs 
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LB&I examiners to accept the amount reported as R&D expense for financial reporting purposes under 

U.S. Generally Accepted Accounting Principles as qualifying expenditures for the R&D tax credit.  Future 

research can explore whether these changes in regulation have any consequences for the costs and benefits 

associated with strategic R&D classification.  One might expect the changes to trigger greater frequency 

and magnitude of firms engaging in strategic R&D classification thereby further masking how much firms 

truly invest in R&D activities and burdening U.S. tax regulators and financial statement auditors with 

additional monitoring of firms’ R&D tax credits and R&D expense reporting, respectively. 
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Appendix A  
Variable Definitions 

Variables Definition (Compustat data item) 

GAAP_ETR Sum of income tax expense (txt) over the 3-year period from t-1 to t+1, 
divided by the sum of pretax income adjusted for special items (pi-spi). 
Values are truncated between 0 and 1. 

CASH_ETR Sum of cash taxes paid (txpd) over the 3-year period from t-1 to t+1, 
divided by the sum of pretax income adjusted for special items (pi-spi). 
Values are truncated between 0 and 1. 

UTB_LIAB The reported balance for uncertain tax positions (txtubend), divided by 
total assets (at). 

UTB_LIAB_ADD The current period’s adjustment to the uncertain tax positions 
attributable to positions taken in the current period (txtubposinc), 
divided by total assets (at). 

    RD_TAX_CR An indicator variable coded one if the firm makes mention of the R&D 
tax credit in the 10-K, zero otherwise.  

SRDC Estimate of strategic R&D classification defined as the standardized 
residual from the R&D spending model. 

SRDC_DUMMY Indicator variable set equal to one for firms with positive values of 
SRDC, zero otherwise. 

RD_SPEND Estimate of bona fide R&D spending set equal to the standardized 
predicted value of the R&D spending model. 

INTAN Intangible assets (intan), divided by total assets (at). 
BTM Book value of common equity (ceq), divided by market value of equity 

(prcc_f*csho). 
FOREIGN Pretax foreign income (pifo), divided by total assets (at). 
ROA Income before extraordinary items (ib), divided by average total assets 

(at). 
LEV Total debt (dlc+dlcc), divided by total assets (at). 
NOL An indicator variable coded one when tax loss carryforwards (tlcf) are 

greater than zero, zero otherwise. 
NOL Change in tax loss carryforwards (tlcf), divided by total assets (at). 
CAPX Capital expenditures (capx), divided by total assets (at). 
MVE Natural log of 1 + market value of equity (prcc_f*csho). 
DACC Performance adjusted abnormal discretionary accruals computed as in 

Kothari et al. (2005). 
INST_OWN % of shares held by institutional investors (Thomsen Financial). 

    FOLLOWING Natural log of one plus the number of analysts making forecasts for a 
given firm-year (IBES). 

Notes: All continuous variables are winsorized at the 1st and 99th percentile of their distributions. 
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Appendix B 
Frequency of R&D Tax Credit Narratives 

Year 

(1) 
 

% of firms 
mentioning R&D tax 

credit in 
10-K 

 (2) 
 

# states with 
R&D tax 

credit 

(3) 
 

mean # of state 
locations reported 

by firms 

(4) 
 

mean # of state 
locations reported by 

firms with 
R&D tax credit 

1994 25.00  19 6.44 2.87 

1995 21.97  19 4.77 2.26 

1996 25.08  21 4.49 2.35 

1997 23.56  22 4.44 2.50 

1998 24.25  23 4.57 2.75 

1999 25.23  25 4.71 2.89 

2000 28.04  27 4.76 3.05 

2001 26.03  30 4.84 3.40 

2002 29.89  30 5.06 3.51 

2003 33.65  32 4.81 3.43 

2004 36.79  34 4.71 3.51 

2005 38.19  33 4.87 3.55 

2006 39.79  34 4.93 3.57 

2007 38.25  33 5.02 3.44 

2008 41.64  33 4.95 3.32 

2009 40.78  33 5.10 3.43 

2010 47.08  33 4.93 3.25 

2011 47.91  31 5.18 3.37 

2012 56.29  31 5.61 3.74 

Sample mean (n = 11,148) 31.64    4.83 3.09 

 
Notes:  The summary statistics above display the percent of observations that makes mention of the R&D tax credit 
in the 10-K by fiscal year, the number of states that have the credit available each calendar year, the mean number of 
firm-state property locations by fiscal year, and the mean number of firm-state property locations where R&D is 
available by fiscal year. We require that observations have positive pretax income adjusted for special items over the 
period from year t-1 to t+1 and eliminate observations missing data necessary to estimate the empirical models 
reported in Table 4. Information is collected from Item 2 of the 10-K, various state’s laws and revenue agencies, 
Wilson (2009), and Rashkin (2007). 
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Table 1 
Estimating Strategic R&D Classification 
 

Panel A: Parameter Estimates of Expected R&D Spending Model 
 

RD i,t = α0 + β1 RD i,t-1 + β2 GROWTHi,t-1 +  β3 NETCASH i, t-1 + β4 PROFIT i,t-1 +  
 

β5 SIZEi,t-1 + β6 OVERI i,t-1 + β7 NONOP_CF i,t + ε i,t    (1) 
 

 

  
Predicted 

Sign Mean 

Percent of Parameters 
with Sign in the 

Predicted Direction 

Percent of Parameters 
Significant in the Predicted 

Direction 
 (p-value ≤ 0.10) 

INTERCEPT ?  0.040 NA 21.91 

   t-statistic   0.88   

Variables proxying for budgeted R&D in year t  

RD i,t-1 + 0.682*** 98.88 96.91 

   t-statistic  14.27   

GROWTH i,t-1 + -0.006 42.98 18.26 

  t-statistic  -0.61   

NETCASH i,t-1 + 0.034*** 55.62 35.39 

   t-statistic  2.48   

PROFIT i,t-1 + 0.075*** 68.54 43.82 

  t-statistic  3.05   

SIZE i,t-1 ? -0.003 NA 13.76 

  t-statistic  -0.35   

Variables proxying for variances from the R&D budget in year t  

OVERI i,t-1 + 0.050 60.67 23.88 

  t-statistic  0.60   

NONOP_CF i,t + 0.158*** 69.38 49.44 

  t-statistic  7.63   

Average Adjusted R2 78.81   

Number of industry-year regressions                  356 

   

Panel B: Descriptive statistics on R&D measures (n=36,963)     

  Std. Dev. Mean 25% Median 75% 

RD i,t 0.701 0.260 0.020 0.070 0.178 

RD_SPEND 0.583 0.252 0.028 0.089 0.191 

SRDC 0.190 -0.002 -0.036 -0.003 0.019 

SRDC_DUMMY=1  .4331    
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Panel C: Validation of SRDC         

  SRDC conditional on change in R&D spending 
Change in estimated actual R&D 
spending n 

Std. 
Dev. Mean   25% 50%   75% 

Decrease in RD_SPEND    14,535  0.193 0.016  -0.016 0.002  0.031 

Increase in RD_SPEND    13,994  0.193 -0.018 *** -0.051 -0.013 *** 0.003 

     28,529                

Notes: In Panel A, the sample is comprised of firm-year observations on Compustat from 1994-2012 with reported 
R&D expense greater than zero (n=66,209) less observations of firms reporting in-process R&D (n=2,681), of U.S. 
foreign registrants (n=12,145), lacking data to estimate the model (n=14,030) and of financial services firms (n=390) 
that culminates in a final sample of 36,963. Variables are defined as follows: RD t-1= research and development 
expense (XRD) divided by net sales (SALE); GROWTHt-1 = percentage sales growth from time t-2 to t-1 (SALE); 
NETCASH t-1 = cash and short-term investments (CHE) minus current liabilities (LCT), divided by net sales (SALE); 
PROFIT t-1 = income before extraordinary items (IB), divided by net sales (SALE); SIZE t-1 = natural log of one plus 
net sales (SALE); OVERI t-1 = the average of the decile rank of cash and short-term investments (CHE) divided by 
total assets (AT) and the decile rank of leverage which is equal to long-term debt (DLTT) plus debt in current liabilities 
(DLC) divided by total assets (AT) (leverage is multiplied by negative one such that more negative values receive a 
lower decile rank), as in Biddle et al. [2009], scaled to range between zero and one; NONOP_CF t = net cash flows 
from investing activities (IVNCF) plus net cash flows from financing activities (FINCF), divided by net sales (SALE). 
The subscript i represents the firm, the subscript t represents the year, and all variables are firm-specific. All continuous 
variables are winsorized at the 1st and 99th percentile of their distributions. Panel A presents the weighted average 
coefficients and t-statistics of industry-year regressions, where industry is defined at the two-digit SIC level requiring 
a minimum of 15 observations per year. If the minimum number of observations at the two-digit SIC level is less than 
15, we form industry-year groups at the one-digit SIC level. Panel B presents descriptive statistics on reported R&D 
expense, R&D spending (RD_SPEND) defined as the expected value from Model 1, and strategic R&D classification 
(SRDC) defined as the residual from Model 1. SRDC_DUMMY is set equal to one for observations having values of 
SRDC greater than zero. The sub-sample used in Panel C is comprised of firm-year observations with the necessary 
data to estimate the change in R&D spending in year t-1 and year t.  If the R&D spending model reliably captures 
additional R&D spending in year t, SRDC is expected to be more negative for the sub-sample having increases in 
RD_SPEND because managers have less incentive to engage in R&D classification shifting. *** reflects significant 
differences in means and medians at the 0.01 level. 
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Table 2 
Samples used in Empirical Tests 
 

Firm-year observations with reported R&D expense on Compustat greater than zero 
from 1994-2012 and estimates of strategic R&D classification (SRDC)             36,963 

Less firm year observations:  

              With negative pretax income adjusted for special itemsb             13,879  

              Missing data to calculate control variables of ETR models               3,200  

              Missing tax expense               2,968  

Sample for GAAP Expected Tax Rate (ETR) analysis             16,916  

              Missing taxes paid from statement of cash flows                  974  

Sample for Cash ETR analysis             15,942  
 
aThe sample period begins in 1994 to allow for the adoption of SFAS 109 and ends in 2012 because effective tax rates 
are calculated over the 3-year period from t-1 to t+1.   
bFirms with negative pretax income are deleted from the analysis to be consistent with prior research that examines 
firms’ effective tax rates (e.g., Rego 2003; Dyreng, Hanlon, and Maydew 2008). 
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Table 3 
Summary Statistics 
 
Panel A: Descriptive Statistics 

   

 n Mean Median Std. Dev. 

Dependent variables     

GAAP_ETR 16,916 0.300 0.296 0.237 

CASH_ETR 15,942 0.297 0.254 0.247 

UTB_LIAB 8,125 0.015 0.006 0.027 

UTB_LIAB_ADD 7,905 0.002 0.001 0.003 

Independent variables     

    SRDC 16,916 -0.013 -0.004 0.055 

    SRDC_DUMMY 16,916 0.396 0.000 0.489 

    RD_SPEND 16,916 0.079 0.055 0.084 

INTAN 16,916 0.145 0.085 0.162 

BTM 16,916 0.519 0.421 0.429 

FOREIGN 16,916 0.030 0.012 0.050 

ROA 16,916 0.071 0.064 0.086 

LEV 16,916 0.161 0.122 0.167 

NOL 16,916 0.389 0.000 0.487 

NOL 16,916 0.000 0.000 0.071 

CAPX 16,916 0.045 0.034 0.038 

MVE 16,916 5.942 5.981 2.142 

DACC 16,916 0.012 0.001 0.136 

INST_OWN 16,916 0.423 0.426 0.335 

   FOLLOWING 16,916 1.341 1.386 1.075 
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Table 3 continued 

 
Panel B: Pairwise Correlations 
 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) 

(1) GAAP_ETR --                  

(2) CASH_ETR 0.52                  

(3) UTB_LIAB -0.11 -0.11                 

(4) UTB_LIAB_ADD 0.01 -0.03 0.66                

(5) SRDC -0.02 -0.02 0.13 0.10               

(6) SRDC_DUMMY -0.04 -0.03 0.10 0.09 0.85              

(7) RD_SPEND -0.15 -0.14 0.10 0.08 -0.43 -0.28             

(8) INTAN 0.03 0.01 0.07 0.07 0.13 0.08 -0.21            

(9) BTM 0.01 0.12 -0.14 -0.17 -0.04 -0.06 -0.11 0.00           

(10) FOREIGN -0.12 -0.04 0.30 0.26 0.13 0.10 -0.09 0.22 -0.11          

(11) ROA 0.06 -0.05 0.02 0.12 -0.11 -0.07 0.08 -0.16 -0.39 -0.14         

(12) LEV 0.03 0.05 -0.01 0.01 0.16 0.09 -0.46 0.34 -0.02 0.17 -0.26        

(13) NOL -0.15 -0.17 0.07 0.03 0.06 0.04 0.02 0.16 -0.02 0.12 -0.12 0.09       

(14) NOL 0.04 0.07 -0.01 0.02 0.04 0.03 -0.05 0.06 0.01 0.07 -0.15 0.07 0.07      

(15) CAPX 0.10 0.07 -0.02 0.01 0.07 0.04 -0.15 -0.23 -0.11 0.03 0.11 0.09 -0.10 0.02     

(16) MVE 0.04 -0.04 0.31 0.35 0.18 0.14 -0.15 0.35 -0.42 0.37 0.14 0.19 0.09 0.06 0.08    

(17) DACC -0.07 -0.01 -0.07 -0.07 -0.16 -0.13 0.08 -0.13 0.04 -0.20 0.15 -0.04 -0.02 -0.05 -0.02 0.17   

(18) INST_OWN -0.03 -0.06 0.19 0.17 0.12 0.09 -0.07 0.29 -0.08 0.30 -0.01 0.07 0.14 0.03 -0.03 0.56 -0.14  

(19) FOLLOWING -0.01 -0.07 0.29 0.32 0.17 0.14 0.00 0.27 -0.27 0.28 0.09 0.07 0.10 0.04 0.04 0.73 -0.16 0.67 

 
 
Notes: Variable definitions appear in Appendix A. The sample is described in Table 2. Panel A reports descriptive statistics on the variables used in the empirical 
tests. Panel B reports pairwise Spearman correlation coefficients where bold indicates significance at the 0.10 level or better, and the correlations are calculated 
using the number of observations as reported in Panel A. 
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Table 4 
Benefits of Strategic R&D Classification:  Lower Effective Tax Rates (ETR) 
    (1) (2) (3) (4) 
 Dependent variable: Pred. GAAP_ETR CASH_ETR GAAP_ETR CASH_ETR 

  Sign Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat 

SRDC - -0.0167*** -5.37 -0.0147*** -4.55     
SRDC_DUMMY -     -0.0186*** -4.36 -0.0102** -2.19 
RD_SPEND - -0.0276*** -6.54 -0.0229*** -5.14 -0.0192*** -5.68 -0.0150*** -4.06 
INTAN + 0.0187 0.91 0.0187 0.82 0.0223 1.08 0.0220 0.97 
BTM + 0.0105 1.28 0.0344*** 3.82 0.0117* 1.44 0.0360*** 4.00 
FOREIGN - -0.5225*** -9.51 -0.2867*** -5.05 -0.5243*** -9.56 -0.2878*** -5.07 
ROA - -0.2486*** -7.17 -0.4659*** -12.17 -0.2322*** -6.80 -0.4460*** -11.87 
LEV - -0.0384** -2.04 -0.0280 -1.36 -0.0333** -1.78 -0.0234 -1.14 
NOL - -0.0265*** -4.66 -0.0396*** -6.20 -0.0273*** -4.79 -0.0404*** -6.31 

NOL + 0.0479* 1.67 0.1188*** 3.57 0.0468* 1.63 0.1202*** 3.61 
CAPX - 0.0050 0.08 -0.1130* -1.56 0.0121 0.18 -0.1091* -1.50 
MVE ? 0.0153*** 6.72 0.0081*** 3.08 0.0153*** 6.69 0.0080** 3.02 
DACC ? -0.0807*** -5.15 0.0300 1.64 -0.0788*** -5.03 0.0333* 1.81 
INST_OWN ? -0.0072 -0.67 -0.0233* -1.93 -0.0065 -0.60 -0.0223* -1.85 
FOLLOWING ? -0.0053 -1.31 -0.0059 -1.36 -0.0066* -1.65 -0.0075* -1.73 
Intercept  0.2276*** 12.63 0.2880*** 14.69 0.2337*** 12.87 0.2916*** 14.76 
Industry and year fixed effects Included Included Included Included 

Adjusted R2   0.0635 0.0826 0.0618 0.0808 

n   16,916 15,942 16,916 15,942 
 
Notes: Variable definitions appear in Appendix A. The samples are described in Table 2. Industry fixed effects are based on the Fama-French 48 classifications. 
Standards errors are robust to heteroskedasticity and clustering at the firm-level. ***, **, and * indicate significance at the 0.01, 0.05, and 0.10 level. 
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Table 5 
Costs of Strategic R&D Classification: Greater Uncertain Tax Benefit (UTB) Liabilities 

 

    (1) (2) (3) (4) 
 Dependent variable: Pred. UTB_LIAB UTB_LIAB_ADD UTB_LIAB UTB_LIAB_ADD 

  Sign Coeff. t-stat Coeff. t-stat Coeff. t-stat Coeff. t-stat 

SRDC + 0.0013** 2.14 0.0002*** 3.03         
SRDC_DUMMY +         0.0039*** 4.21 0.0003*** 2.95 
RD_SPEND ? 0.0013 1.07 0.0002 1.55 0.0013 1.05 0.0002 1.46 
INTAN ? -0.0145*** -4.06 -0.0017*** -4.66 -0.0149*** -4.20 -0.0017*** -4.74 
BTM ? -0.0013 -1.44 -0.0001 -1.51 -0.0012 -1.33 -0.0001 -1.41 
FOREIGN + 0.0271*** 3.59 0.0027*** 3.03 0.0272*** 3.60 0.0027*** 3.01 
ROA ? -0.0138*** -3.15 -0.0001 -0.33 -0.0138*** -3.19 -0.0002 -0.48 
LEV ? 0.0006 0.10 0.0001 0.03 0.0004 0.07 0.0000 0.01 
NOL ? 0.0026** 2.12 0.0001 0.40 0.0025** 2.03 0.0000 0.31 
DNOL ? 0.0044* 1.88 0.0003 1.38 0.0045* 1.91 0.0003 1.46 
CAPX ? -0.0658*** -4.08 -0.0052*** -3.12 -0.0671*** -4.15 -0.0054*** -3.19 
MVE ? 0.0006 1.16 0.0003*** 4.90 0.0006 1.17 0.0003*** 4.92 
DACC + 0.0130*** 3.88 0.0002 0.72 0.0132*** 3.96 0.0002 0.72 
INST_OWN ? 0.0037* 1.86 0.0001 0.05 0.0039** 1.98 0.0000 0.17 
FOLLOWING ? 0.0005 0.58 0.0001 1.27 0.0003 0.38 0.0001 1.18 
Intercept   0.0116*** 3.69 -0.0002 -0.66 0.0101*** 3.27 -0.0003 -1.12 
Industry and year fixed effects   Included Included Included Included 

Adjusted R2   0.0777 0.0740 0.0803 0.0728 

n   5,579 5,430 5,579 5,430 
 
Notes: The sample period for the UTB tests begins in 2007 (the adoption year of FIN 48) and ends in 2012 to be consistent with the ETR analysis. The samples 
represent firm-year observations that have data to calculate the independent variables (n=9,725) less firm years missing UTB data (n=4,146) and data to calculate 
a change in UTB (n=149). Variable definitions appear in Appendix A. Industry fixed effects are based on the Fama-French 48 classifications. Standards errors are 
robust to heteroskedasticity and clustering at the firm-level. ***, **, and * indicate significance at the 0.01, 0.05, and 0.10 level. 



 
 

Table 6 
Strategic R&D Classification and the Likelihood of R&D tax credit 

Panel A:  Primary analysis           
Dependent Variable: RD_TAX_CR  Pred.Sign Coeff. z-stat Coeff. z-stat 

SRDC + 0.4004*** 7.35   
SRDC_DUMMY +     0.4591*** 7.34 

RD_SPEND + 0.7509*** 9.91 0.5298*** 10.44 

Controls   Included Included 

Industry and year fixed effects   Included Included 

Pseudo R2   0.1653 0.1577 

n   11,148 11,148 

 

Panel B:  Additional analysis considering state R&D tax credits      

Dependent Variable: RD_TAX_CR  
Pred

. 
Sign 

Coeff. 
z-

stat 
Coeff. 

z-
stat 

SRDC + 
0.3246**
* 

4.38     

SRDC_DUMMY +     
0.4421**
* 

5.08 

RD_SPEND + 
0.6742**
* 

7.09 
0.4704**
* 

7.20 

STATE_RD_TAX_CR + 0.0249* 1.46 0.021 1.15 

STATE_RD_TAX_CR*SRDC + 0.0355** 1.68     
STATE_RD_TAX_CR*SRDC_DUMMY +     0.0077 0.42 

STATE_RD_TAX_CR*RD_SPEND + 0.0371* 1.53 0.0305* 1.59 

Controls   Included Included 

Industry and year fixed effects   Included Included 

Pseudo R2   0.1662 0.1583 

n   11,148 11,148 

 
Notes: The table reports the results of logistic regressions estimating the likelihood that firms claim R&D tax 
credits.  The sample is the 15,942 observations used in the CASH ETR analysis less 4,794 observations that could 
not be matched to a 10-K filing. The dependent variable, RD_TAX_CR, is coded one if the firm mentions the R&D 
tax credit in the 10-K, zero otherwise. STATE_RD_TAX_CR equals the number of states where a firm has property 
and also states R&D tax credits (Item 2 of the 10-K and various state’s laws and revenue agencies, Wilson (2009), 
and Rashkin (2007), respectively). Control variables are the same as those used in the ETR analysis and defined in 
Appendix A. Industry fixed effects are based on the Fama-French 48 classifications. Standards errors are robust to 
heteroskedasticity and clustering at the firm-level. ***, **, and * indicate significance at the 0.01, 0.05, and 0.10 
levels. 

 




