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Executive Summw 

Purpose In 1981. Congress enacted a temporary research and experimentation 
tax credit. Lawmakers wanted to provide an incentive for businesses to 
invest in research because they were concerned about the competitive- 
ness of American firms. Congress has renewed the credit twice. It is 
scheduled to expire December 3 1, 1989. 

This report responds to a December 1987 request from Congressman 
Brian Donnelly and the mandate in the Technical and Miscellaneous 
Revenue Act of 1988. The act required GAO to report on the operation of 
the credit, its effectiveness, and alternatives to the credit’s current 
structure. 

Background Beginning July 1981, taxpayers could reduce their tax liability by 25 
percent of qualified research and experimentation expenditures that 
exceeded a base amount. Qualified expenditures are for product innova- 
tion but not product development. The base amount is equal to the tax- 
payer’s most recent 3-year average of qualified expenditures or 50 
percent of the taxpayer’s current year expenditures, whichever is 
greater. Congress designed the credit to stimulate additional research 
spending. 

The credit, never a permanent part of the tax code, expired on December 
31,1985, but was reenacted by the Tax Reform Act of 1986 and made 
retroactive to January 1, 1986. The 1986 act, however, modified the 
credit by (1) reducing the rate to 20 percent and (2) more narrowly 
defining qualified expenditures. The credit was again reenacted in 
November 1988. It was unchanged except that taxpayers must reduce 
their deductions for research expenses by an amount equal to 50 percent 
of the credit they claim. 

Current congressional and administration proposals would change vari- 
ous features of the credit. The major change would replace the moving- 
average base with a base that would initially be computed as the tax- 
payer’s average spending over a fixed period (1984 through 1988) and 
then be indexed to the growth in the Gross Kational Product (GSP). 

Another change would allow taxpayers to use an optional credit with a 
lower rate and a smaller base. 

As with other business tax credits, the research credit is primarily used 
by large corporations. Between 1981 and 1985, corporations with assets 
of $250 million or more claimed about 80 percent of the credit, or $4.7 
billion. 
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Results in Brief G-40 estimates that the credit stimulated between S 1 billion and $Z..5 bil- 
lion of additional research spending between 198 1 and 1985 at a cost of 
$7 billion in tax revenues. Thus. each dollar of taxes foregone stimu- 
lated between 15 and 36 cents of research spending. Although the 
amount of spending stimulated by the credit was well below the credit’s 
revenue cost, total benefits may be much higher. If, as many presume. 
research activities are more beneficial to society than nonresearch activ- 
ities, the credit may still be sound tax policy. 

The credit could provide more of an incentive if the moving-average 
base were replaced with a fixed base indexed to the growth in GNP or 
another indexing factor. Assuming companies’ patterns of research 
spending are similar to those of the early 1980s the “effective rate” of 
the proposed credit -the actual tax benefit that a company receives for 
spending an additional dollar on research-would be about 14 percent 
instead of below 4 percent as it is under the current credit. To ensure 
that the credit continues to provide an attractive incentive to most tax- 
payers at an acceptable revenue cost, the base and index should be 
reviewed periodically and adjusted as needed. 

The Internal Revenue Service (IRS) administers the research and experi- 
mentation tax credit primarily through corporate audits. From a survey 
of IRS revenue agents, GAO concluded that the current credit is relatively 
difficult for IRS to administer. IRS questioned the credit claimed by 79 
percent of the corporations that had their credit audited. The amount 
questioned represented 20 percent of the amount of credit claimed. 
However, some corporations have appealed the amounts IRS questioned. 
Many revenue agents reported that the definition of qualified research 
expenses was unclear. The Treasury recently issued regulations that 
should help resolve such definitional questions. Consequently, it is pre- 
mature at this time to suggest legislative changes to make the credit eas- 
ier to administer. 

GAO’s Analysis 

Effectiveness of the Credit GAO analyzed income tax return data for a sample of 800 corporations 
with assets over $250 million. The analysis showed that the research 
and experimentation credit provided some incentive to increase spend- 
ing. Because the credit is earned only for increases in research spending 
above a moving-average base, the effective rate of the credit is well 
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below 20 percent; GAO estimated the rate to be about 4 percent for 1981 
through 1983. The credit is calculated in such a manner that a com- 
pany’s decision to spend an additional dollar on research in a given year 
generally increases the amount of credit that the company earns that 
year but decreases the credit earned in 3 succeeding years. As a result, 
the effective rate provided by the credit depends on a company’s pat- 
tern of spending over several years and can vary considerably across 
firms. The effective rate measures the reduction in the price of a unit of 
research due to the credit. By combining GAO'S estimates of the avrerage 
effective rate of credit with estimates of firms’ responsiveness to price 
reductions, GAO estimated the stimulative effect of the credit to be $1 
billion to $2.5 billion in additional research spending between 198 1 and 
1985. (See pp. 24-29.) 

Structure of the Credit GAO concluded that the greatest potential for improving the credit’s 
stimulative effect lies in modifications that would (1) break the link 
between current spending and future base expenditures and (2) make 
the base more accurately reflect the research spending that would have 
occurred without the credit. For example, replacing the 3-year moving- 
average base with a fixed base, indexed to the growth in GNP, would 
substantially increase the average incentive provided per dollar of reve- 
nue cost. This revision would break the link between taxpayers’ current 
spending and the amounts of credit they earn in future years. The aver- 
age incentive of such a credit would depend on the distribution of 
research spending across companies-how much research spending is 
done by companies that are rapidly increasing their spending above pre- 
vious years compared to spending by companies that are only modestly 
increasing, or even reducing, their spending. If the distribution remains 
similar to what it was in 1985, the effective rate of credit would be 
about 14 percent instead of below 4 percent as it is under the current 
credit. Of course, future growth in research spending may differ from its 
earlier pattern, affecting the long-run revenue cost and average incen- 
tive. (See pp. 31-48.) 

GAO'S analysis also showed that other proposed changes to the credit 
will involve tradeoffs among the objectives of (1) providing each tas- 
payer a significant incentive, (2) making this incentive available to as 
many taxpayers as possible, and (3) keeping the revenue cost at an 
acceptable level. For example, retaining a minimum base period amount 
of 50 percent of current year expenditures could play a critical role in 
containing the revenue cost of the credit. However, this would reduce 
the incentive for companies that are rapidly increasing their research 
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expenditures. GAO’S analysis showed that additional revenues could be 
saved by modifying the proposed credit to reduce the amount of credit 
earned for expenditures taxpayers would have made without the credit. 
The tradeoff for this modification is to reduce the credit’s incentive for a 
relatively small number of taxpayers. (See pp. 48-5 1.) 

Administration of the 
Credit 

IRS routinely audits the research credit as part of its special program 
auditing the largest corporations. From a GAO survey of IRS revenue 
agents who had recently completed such audits, GAO estimates that ( 1) 
IRS audited about 74 percent of the large corporations claiming the 
credit. (2) these corporations claimed about $1.8 billion of credits. and 
(3) the audits resulted in adjustments to the credit for 341 corporations. 
or 79 percent of those that had their credit audited. In these audits, IRS 

disallowed an estimated $368 million of credit claimed by 303 companies 
and allowed an additional $7 million of credit for 38 companies. (See pp. 
18-19.) 

The GAO survey showed that revenue agents most frequently cited cor- 
porations claiming unqualified expenditures as the reason for adjusting 
the credit. The types of unqualified expenditures revenue agents 
reported as being either difficult or very difficult to audit were expendi- 
tures for adapting existing capability, routine or cosmetic alteration, 
overhead and administration and ordinary testing. Overall, about a 
fifth of the agents reported that the definition of qualified expenditures 
was unclear. In May 1989, Treasury reproposed regulations that should 
help clarify the definition of qualified expenditures. (See pp. 20-2 1. ) 

Recommendations GAO is not making any recommendations. 

Agency Comments GAO discussed the information contained in this report with responsible 
officials at IRS and Treasury. They suggested some technical clarifica- 
tions, which were made to the report. 
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In 1981. Congress created the research and experimentation (R&E) tax 
credit to encourage more businesses to do research. It believed that an 
increase in research was necessary to enhance the overall competitive 
position of the U.S. economy. The credit currently reduces a taxpayer’s 
tax liability by 20 percent of the amount of its additional research 
expenditures above a base amount. Congress has extended the credit 
twice. It is scheduled to expire December 31, 1989. 

This report is in response to two initiatives. First, Congressman Brian 
Donnelly asked us to study the Internal Revenue Service’s (IRS) adminis- 
tration of the research credit and the effectiveness of the credit.’ Sec- 
ond, after we began that study, Congress enacted the Technical and 
Miscellaneous Revenue Act of 1988. That act and its conference report 
require that we report to Congress by December 31, 1989, on the opera- 
tion, effectiveness, and structure of the credit, including alternatives to 
the credit’s current structure. 

Claiming the Research Section 41 of the Internal Revenue Code* allows taxpayers to claim a tax 

Tax Credit 
credit for additional investments in qualified research incurred “in car- 
rying on” a trade or business. Qualified research expenditures, in gen- 
eral, include (1) in-house expenditures for wages paid for qualified 
research services and supplies used in research, (2) 65 percent of the 
payments made for contract research done on the taxpayer’s behalf, and 
(3) payments for the right to use computers in research. Appendix I pro- 
vides a more detailed description of the types of activities covered by 
the credit. 

The credit originally was enacted by the Economic Recovery Tax Act of 
1981 (Public Law 97-34,95 Stat. 172 (19811) with the following 
provisions: 

. The credit equaled 25 percent of the qualified research expenditures 
that exceeded the base period amount; 

l base period amount equaled the previous 3-year average expenditures 
or 50 percent of current year expenditures, whichever was greater: 

‘In June 1988. we provided the results of our prellmmary analysis on this request m our bnefmg 
report, Preliminary Analysis of the Research and Expenmentation Tax Credit. (GAO GGD-88-98BR. 
June 19%). 

%f 1986. as amended. As originally enacted, the credit was in section 44F of the Internal Kevenue 
Code of 1954. as amended. The Tax Reform Act of 1984 renumbered the various tag credlr wtions of 
the 1954 Code and placed the R&E credit in section 30. The credit later was moved to sect~n -I 1 b> 
the Tax Reform Act of 1986. 
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l 3-year carryback, 15-year carryforward; 
l effective July 1, 1981, through December 31. 1985; and 
. excluded from the definition of qualified research is research done 

outside the United States, research in the humanities or social sciences, 
and research funded by a grant, contract, or otherwise by another per- 
son or governmental entity. 

The Tax Reform Act of 1986 (Public Law 99-514, 100 Stat. 2085 [ 19861) 
targeted the credit at research undertaken to discover information that 
is technological in nature and that pertains to functional aspects of 
products. The Tax Reform Act of 1986 made the following revisions to 
the credit: 

l reduced the credit to 20 percent, 
l more narrowly defined qualifying expenditures by clarifying that the 

research must be technological in nature, 
. excluded expenses of leasing personal property, 
l established a separate 20-percent credit for university basic research, 
l made the credit subject to the general business credit limitation. I and 
l made the credit effective from January 1, 1986, to December 31, 1988.’ 

The credit was extended for 1 year with the same definition by the 
Technical and Miscellaneous Revenue Act of 1988. 

The base period amount is equal to the average qualified expenditures 
for the 3 previous taxable years, or 50 percent of the current year 
expenditures, whichever is greater. This 50-percent limit was adopted to 
prevent a new or fast-growing company from having too large a portion 
of total research expenditures eligible for the credit in any 1 year. As a 
result, if research and experimentation expenditures exceed the base 
period expenditures by more than 100 percent, the credit is actually lim- 
ited to one-half the statutory rate, as shown in table 1.1. 

3The busmess credit is lir~ted to the fii $25,000 of a taxpayer’s tax Ilability. plus 75 percent of an! 
hability over $25.000 

‘The act was passed III October 1986 and made the credit retroactive to January 1986 The L’I)-pc’r- 
cent umvemty basic research credit became effective for taxable years begmnmg after 1986 
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Table 1.1: How the Credit Is Calculated 

In 1983. 1984 and 1985. taxpayer spends $100 on quailfled research 

Average = $100 

In 1986 taxpayer spends $600 

Base = greater of 3year average ($100) or 50 percent of current year expenditures ,$600 x 
50% = $300) 

Credit for 1986 = ($600 - $300) x 20% = $60, which IS the same as $600 x (20°b 2j 

In 1987 taxpayer spends $400 

Base = greater of 3-year avera e ($100 + $100 + $600 = $800 / 3 = $266) or 50 percent of 
current year expenditures ($40 8 x 50% = $200) 

Credit for 1987 = ($400. $266) x 20% = $26.80 

Also, the amount of credit that can be used is limited by the taxpayer’s 
income tax liability.5 A taxpayer with no tax liability in the current year 
can carry the credit back to apply to the prior 3 years’ tax liabilities. 
Any credit that remains after current and past tax liabilities are elimi- 
nated cannot be used until the taxpayer generates additional liabilities 
in later years. Unused credits can be carried forward 15 years. An addi- 
tional limitation applies to pass-through entities.” 

Deduction and Credit Many R&E expenditures may also be deducted as current expenses or 

Allowed on the Same 
amortized over 60 months or longer under section 174 of the Code. Con- 
gress limited this dual benefit effective January 1989 by reducing the 

Expenditures amount of research spending that could be expensed or amortized by 
one-half of the credit claimed. 

Deducting Research 
Expenses Under Section 
174 

Section 174 of the Code offers taxpayers an option as to how they treat 
certain funds invested in F&E activities. Taxpayers may elect to capital- 
ize these investments and write off the amounts invested over a mini- 
mum 5-year period. Alternatively, taxpayers may elect to deduct on a 

‘For years before 1986. the amount of the usable credit m any year was limned to the taxpayer s 
mcome tax liabrhty. as reduced by other nonrefundable credits For years after 1985. the crrdlt I, 
added to the general business credit and can be taken only agamst $25.000 plus 75 percent 01 a 
taxpayer’s regular tax liability in excess of .%25,000 or. if less. the amount by which a taxpayer, 
regular tax exceeds its alternative minimum tax. 

“A special rule limns the usable credit in the case of an mdwidual owning an mterest III a pass- 
through entity, such as an uruncorporated busmess. a subchapter S corporation. or a partnershlp t11 
the tax attributable to mcome denved by the mdividual from that entrty. 
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current year basis the costs of R&E expenditures incurred in connection 
with a present or future trade or business. 

The Code does not specifically define R&E for section 174 purposes. 
except to exclude such costs as expenditures for the acquisition or 
improvement of depreciable or depletable property or land. For section 
174 purposes, R&E is defined in Treasury regulations as “research and 
development costs in the experimental or laboratory sense.” Proposed 
regulations issued in 1989 defining section 174 expenses clarified that 
basic and applied research costs, as well as certain product development 
costs, are included as “research or experimental expenditures.” 

The Technical and Miscellaneous Revenue Act of 1988 (Public Law 1 OO- 
647, 102 Stat. 3342 [1988]), which extended the credit for 1 year, also 
included a provision that linked, for the first time, the deduction of 
research expenditures to the credit. Beginning in 1989, the act requires 
that one-half the amount of the credit taken be subtracted from the 
deduction claimed under section 174.’ 

Large Manufacturing Our analysis of IRS data shows that large corporations-those with 

Corporations Have 
&en the Primary 
Users of the Credit 

assets greater than, or equal to, $250 millions -used about 80 percent 
of the total credit claimed for tax years 1981 through 1985! the latest 
years for which data were available. These same corporations accounted 
for almost 75 percent of the total assets of corporations filing tax 
returns for those tax years and claimed about 85 percent of all other tax 
credits, such as the investment tax credit. 

‘If the taxpayer mstead chooses to capitalize section 174 expenses. onehalf of the credit amounr 
must be subtracted from the amount capitalized. 

“An average of 3.500 corporations per year met this deftition for the 5-year penod 
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Table 1.2: Who Claimed the R&E Tax 
Credit 

Year 

Corporations with Corporations with 
assets < $250 assets Z or 5250 

Individuals. million million Total 
1981 $27 $1276 $511 7 $642.0 

1982 151 2022 6370 854.3 

1983 178 248 3 1029 1 1.2952 
1984 232 349 0 

1 985D 303 6 

(percentages of total credit claimed each year) 
1981 04% 19 9% 

1982 18 23 7 

1983 14 192 

1984 14 21 6 

1240 1 1,612.3 
1.324 4 1 ,628.0b 

79 7% 100.0”0 
746 100:1c 
795 lOO.iC 
76.9 99.9' 

1985O 187 81 4 100.1’ c 

%cludes the credit clalmed by sole propnetors and partners 

DlRS reports did not present the amount of credit clalmed by mdlvtduals sole proprietors and pariners 
for 1985 Thus, the total Includes only the credits clalmed by corporations 

‘Total does not add to 100 due to roundmg 

‘These 1985 figures represent percentages of total credits clatmed by corporations 
Source GAO analysis of Statlstlcs of Income Dlvwon s annual samples of mdlvtdual and coroorate 
w7come tax returns 

Our analysis of income tax return data for a sample of 800 of these large 
corporations showed that corporations in the manufacturing industry, 
especially those manufacturing office machinery, chemicals, electrical 
equipment, and motor vehicles, made the most use of the credit. The 
industrial categories that IRS used, however, are not necessarily consis- 
tent with how the taxpayer categorizes itself; corporations are often 
involved in many endeavors. 

Objectives, Scope, and In December 1987, Congressman Brian Donnelly asked us to ( 1) deter- 

Methodology 
mine how IRS ensures that taxpayers claiming the credit comply with the 
Internal Revenue Code and (2) assess the effectiveness of the R&E tax 
credit in stimulating investment. In November 1988, the Technical and 
Miscellaneous Revenue Act of 1988 mandated that we study the credit. 
The mandated study incorporated the two objectives of our ongoing 
work and added a third one-to study the structure of the credit. 
including alternatives to its current structure. 
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Compliance With the 
Internal Revenue Code 

To address the objective concerning compliance with the Code. we pri- 
marily studied audits of the 1,433 largest corporations. IRS Examinations 
does not have a system to identify the firms that had claimed the credit, 
nor could it identify firms that had been audited for the R&E credit. 
Given the time frames of this study, we were unable to wait for data 
from other IRS files to identify firms that claimed the credit. Rather, we 
relied on a questionnaire completed by revenue agents who coordinated 
the most recent IRS audit of a stratified sample of the 1,433 largest cor- 
porations. The questionnaire was designed to obtain information both on 
corporations claiming the credit and on the results of IRS audits of the 
credit. Appendix II explains the questionnaire’s scope and response 
rates; a copy of the questionnaire appears in appendix III. 

Our sample covered 192 corporations in 5 industries that are heavy 
users of the credit-aerospace, data processing, pharmaceuticals. elec- 
tronic components, and utilities- and a random sample of 169 of the 
remaining corporations. From the total sample of 361, we received 324 
responses (a go-percent response rate)-179 covered audits of the 
targeted industries and 145 covered audits of the random sample. The 
results of our sample are projectable to the nationwide universe of large 
corporation audits. Consequently, the figures used in this report relate 
to the universe of large corporate audits unless otherwise noted. 

We asked respondents to send us copies of documents that explained the 
audit findings and adjustments, such as the final audit report and the 
tax form for reporting the corporation’s calculation of the credit. We 
received documents for 137 taxpayers, almost all of whom had claimed 
the credit. We verified the questionnaire responses to the documents 
received and made changes where appropriate. We also called some IRS 

officials to clarify their responses. 

We supplemented these data by interviewing some of the respondents in 
IRS’ Boston, Akron, Los Angeles, Newark, and San Francisco offices. We 
selected the five offices because they had industry specialist coordina- 
tors for the five targeted industries. We pretested our questionnaire 
with Baltimore District Office revenue agents and engineers. 

We interviewed IRS officials in Boston, Los Angeles, Xewark. and San 
Francisco and at the IRS national office in Washington, D.C., about what 
effect, if any, the changes in the Tax Reform Act of 1986 would have on 
auditing the credit. Almost all of the data used to address IRS’ adminis- 
tration of the credit dealt with the credit before the 1986 act changes 
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occurred. This was because only one of the corporate audits in our sam- 
ple covered tax year 1986 and most of the revenue agents we inter- 
viewed had no experience in auditing the credit as defined by the Tas 
Reform Act. 

Some of the corporations did not agree with all of IRS’ proposed adjust- 
ment to the credit and therefore appealed their case to the IRS Appeals 
Division. We obtained data on appeals entered in Appeals’ automated 
Issue Tracking system, including those that had been closed. 

Effectiveness of the Credit To address the objective relating to the effectiveness of the credit. we 
constructed a data base from extracts of IRS’ tax return data on large 
corporations- i.e., those with assets of $250 million or more. We used 
these data to estimate the average effective rate of the credit and then 
combined our results with estimates of corporate behavior, taken from 
the economic literature, to figure the amount of research spending stim- 
ulated by the credit. We made no attempt to (1) estimate the benefits to 
society resulting from this additional research, (2) evaluate the quality 
of the research for which the credit was claimed, or (3) assess the effec- 
tiveness of the credit in stimulating research vis-a-vis other ways or pro- 
grams that stimulate research. 

IRS Statistics of Income Division (SOI) collects annual samples of corpo- 
rate income tax returns in which it attempts to include all corporations 
with assets exceeding $50 million. We obtained selected data from the 
1981 through 1985 samples, the latest available, for all large corpora- 
tions From these sampies, we selected the 800 corporations that (1) 
were included in the 1981 through 1985 samples, (2) had assets of more 
than $250 million in at least 1 sample year, and (3) reported earning the 
ME tax credit or reported making qualified research and experimenta- 
tion expenditures in at least 1 of the 5 years. These corporations 
accounted for 69 percent of the total research expenditures reported by 
corporations between 1981 and 1985. 

We supplemented this information with selected corporate tax return 
data for the same corporations from the IRS Business Master File (BMF) 

and Returns Transaction File (RTF). In some cases, these additional data 
enabled us to extend our analysis back to 1978 and forward to 1987 to 
account for carrybacks and carryforwards of credits. We did not assess 
these data for reliability, but we checked inconsistencies in the SOI data 
against tax returns and made corrections where appropriate. We worked 
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exclusively with the pre-Tax Reform Act credit because more recent 
data were not available from IRS. 

We analyzed the corporate income tax return data to determine ( 1) how 
much credit each corporation earned for spending an additional dollar in 
each year, (2) when the corporations were able to use the credits they 
earned, and (3) what share each corporation had of the sample’s total 
spending. On the basis of this information, we estimated the effective 
rate of credit. By combining our results with estimates of the respon- 
siveness of corporate research spending to price incentives such as the 
credit, we estimated the amount of credit-stimulated additional spend- 
ing. Appendix IV gives a detailed explanation of our methodology. 

We also interviewed several officials at the National Science Foundation 
(NSF) in Washington, D.C., and reviewed their studies on credit effective- 
ness. In addition, we analyzed economic studies on the credit, as well as 
studies on the credit’s price elasticities. 

Alternatives to the To address the objective on the credit’s structure, we analyzed changes 

Credit’s Current Structure to the credit proposed by Congress and the administration. such as 
indexing the base to the growth in the gross national product (GSP). 

Relying both on the data we developed to address the credit’s effective- 
ness and on hypothetical case studies, we attempted to determine the 
effect these changes would have on the amount of corporate investment 
in research and experimentation. 

We discussed the information contained in this report with responsible 
officials at IRS and Treasury. They suggested some technical clarifica- 
tions, which were made to the report. We did all of our work between 
January 1988 and June 1989 and in accordance with generally accepted 
government auditing standards. 
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Chapter 2 

Uncertainty Over the Definition of the R&E Tax 
Credit Has Led to Many Audit Adjustments 

IRS administers the R&E tax credit primarily through corporate audits. 
On the basis of a survey of IRS revenue agents we concluded that the 
current credit is relatively difficult to audit. IRS questioned the credit 
claimed by 79 percent of the corporations in which the credit was 
audited. The amount questioned represented 20 percent of the credit 
claimed. However, some corporations appealed the amounts IRS ques- 
tioned. Many revenue agents reported that the definition of qualified 
research expenses was unclear. Treasury recently issued regulations 
that should help resolve such questions. Consequently, it is premature at 
this time to suggest legislative changes to make the credit easier to 
administer. 

IRS’ Coordinated Examination Program involves audits of the largest and 
most complex corporations. Corporations are included in the program on 
the basis of such criteria as gross assets and receipts, number of operat- 
ing units, and number of industries involved. The corporations that meet 
these criteria vary from year to year but have numbered about 1,400 
since 1984. 

These audits take about 30 months, are done by teams of revenue agents 
that include such specialists as engineers and computer analysts, and 
usually cover 2 tax years. IRS had about 2,325 revenue agents involved 
in auditing these large corporations in 1987. 

IRS Routinely Audits We estimate that IRS audited the credit of 74 percent of the large corpo- 

the Credit Claimed by 
rations that claimed it.l IRS revenue agents reported that they did not 
audit the credit claimed by the remaining 26 percent of the corporations 

Large Corporations because the amount claimed was small compared to other items on the 
tax returns. We estimate that the corporations for which IRS audited the 
credit claimed $1.8 billion of credit for the period audited.’ 

IRS statistics on the Coordinated Examination Program show that IRS 

Examinations assessed $5.1 million of additional taxes and penalties for 
each corporation in the program in 1987. IRS audit adjustments were siz- 
able. IRS adjusted the amount of research credit claimed for i9 percent 
of the corporations- 70 percent had their credit reduced and 9 percent 
had their credit increased. We estimate that, when adjusting the credit, 

‘Fifty-two percent of the corporations that had a closed audit clamed the credit 

&cause we asked revenue agents to provide mformatlon on the most recent audit. the years covered 
by the audits vaned but all covered at least 1 year between 1981 and 1986. 
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TaxCreditHaskdtobbny 
Audit Adjustments 

IRS on average decreased each large corporation’s claimed research 
credit by about $1 million. 

Table 2.1: Adjustments Made to the 
Credit Dollars rn bIllions 

Decrease tn credit 

Number of 
firms 

303 

Credit claimed 
$1 551 

IRS adjustment 
(9 368; -L- 

No change to credit 88 249 0 

Increase In credit 38 027 Igo’ 

Total 429 $1.627 (5.361) 

We analyzed the responses for the five selected industries in our sam- 
ple-aerospace, data processing, pharmaceuticals, electronic compo- 
nents, and utilities. A major issue in the aerospace industry was credit 
claimed for independent research and development (R&D) done in con- 
nection with certain types of Department of Defense contracts. Research 
funded by any person, including a governmental entity, is not eligible 
for the credit according to the Code. However, the legislative history of 
the 1981 act is unclear as to whether independent R&D expenditures 
made in connection with a government contract are funded research for 
the purpose of claiming the credit.3 The final regulations issued in May 
1989, provided that payments under such contracts are not to be treated 
as funded except where they are severable from the underlying 
contract. 

A major audit issue in the utility industry was adjustments to credits 
claimed for money paid to industry research institutes that were disal- 
lowed by revenue agents auditing these institutes. Some of the research 
done by the institutes did not meet the tests for qualified expenditures. 
Because utility corporations typically contribute to these institutes, 
much of the industry was affected. 

“In response to comments received on the proposed regularlons. IRS’ Office of Chief Counsel c,hanged 
US postion on whether independent R&D expenses were considered funded research and therefore 
Appeals reversed the revenue agents a&ustments. 
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Tax Credit Has Led to Many 
Audit Adjustments 

Unclear Definition of IRS revenue agents most frequently cited four reasons for adjusting 

the Credit Led to 
research expenditures claimed by corporations. Most agents who 
audited these issues also said that these four issues were difficult to 

Audit Adjustments resolve. 

Table 2.2: Most Common Reasons for 
Adjusting the Credit 

Type of expenditures 

Agents who cited Agents who found 
reason for the issue was 

adjustmeW difficult to auditb 
Adapting existing capablllty 

Routine or cosmetic alteration 

Overhead and admlnlstratwe expenses 

46% 63°C 

41 65 

41 58 
Ordinary testing 25 '5 

aThe percent of all agents who satd they adjusted the credit 

bThe percent of those agents who satd that they audited thls Issue and found tt dlfflculf to audit 

We estimate that 54 percent of all revenue agents found at least one 
issue or aspect of the credit difficult to audit. This credit, according to 
an Examinations official, is more difficult to audit than other credits. 
such as the investment tax credit. About one-fifth of the revenue agents 
found the definition of qualified expenditures unclear. One reason some 
of the agents cited was the lack of final regulations. Final regulations 
have the full force of law, but proposed regulations do not. Treasury 
issued proposed regulations redefining R&E in January 1983, and repro- 
posed the definition in May 1989. For purposes of the credit, the win- 
dow of uncertainty has been confined to the period beginning with the 
enactment of the credit in 1981 and ending with the enactment of the 
Tax Reform Act of 1986, which contained a detailed definition of R&E. 

Corporations Once IRS Examinations staff complete an audit, the corporation may still 

Typically Appealed at 
disagree with the additional taxes IRS has proposed. If the taxpayer and 
E xaminations cannot agree on the proposed additional taxes the tax- 

Least Some of the payer may administratively appeal the decision to the IRS Chief Coun- 

Additional Taxes IRS sel’s Administrative Appeals Division; or if a Statutory Kotice of 

Proposed 
Deficiency is issued by Examinations, the taxpayer may petition for a 
hearing in Tax Court, U.S. District Court, or the Claims Court. In gen- 
eral, IRS statistics show that administrative appeals of large cases take 
another 2 years to settle. However, large cases are defined different!) 
by Appeals and Examinations. Appeals defines a large case as one m 
which the taxpayer disagrees with at least $1 million in Examinations’ 
proposed adjustments. Appeals’ records show that these taxpayers 
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Audit Adjustments 

(usually corporations) appeal more than one issue (e.g.. research credit. 
investment tax credit, and employee benefit deductions). 

Fifty-one corporations administratively appealed about $137 million of 
the adjustment IRS Examinations proposed.4 IRS Appeals records showed 
that about half of the administrative appeals had not been settled and 
that about one-fourth were not tracked in the Appeals automated data 
base. For those appeals that had been settled, the settlement varied by 
corporation. Sometimes, the disputed amount of the credit was decided 
entirely in favor of either the corporation or Examinations. Most cases. 
however, were settled partially in favor of IRS and partially in favor of 
the corporation. 

Conclusion Ambiguities exist in identifying research expenditures that qualify for 
the credit. IRS has reduced the credits claimed in about three-fourths of 
corporations audited, and some of these corporations appealed IRS’ 
decision. 

Revenue agents said that the definition of R&E was unclear and that the 
credit was difficult to audit. A contributing factor was the absence of 
final regulations. The proposed regulations Treasury issued in May 1989 
should help corporations and revenue agents determine if expenditures 
qualify for the credit. Because the results of these changes cannot yet be 
determined, it would be premature at this time to suggest legislative 
changes to make the credit easier to administer. 

- 
‘We use actual numbers and dollar amounts. u-stead of proJected estmates. throughout this report 
when refemng to Appeals cases. 
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Chapter 3 

The Tax Credit Has Had Some Effect in 
Increasing R&E Spending 

The R&E tax credit has raised corporate spending on R&E above the lev.el 
that otherwise would have been achieved. On the basis of our sample of 
800 corporations and accepted economic models, we estimate that the 
credit stimulated between $1 billion and $2.5 billion of additional spend- 
ing for the 5 years 1981 through 1985. This represents an increase of 
between 15 and 36 cents for every dollar of tax revenue foregone due to 
the credit over this period. Our analysis indicates that the spending 
increase was limited because, although the statutory rate of the credit 
was 20 percent, the credit actually provided an average effective incen- 
tive of only 3 to 5 cents for each additional dollar spent on research and 
experimentation in the early 1980s. Changes in the tax code since 1986 
have further reduced the incentive provided by the credit. 

F&E expenditures may generate benefits to society beyond those realized 
by companies that make these expenditures. If the activities encouraged 
by the credit are more beneficial to society than the activities discour- 
aged by the additional taxes needed to fund the credit, then the credit is 
acceptable tax policy. 

Increased Spending 
Depends on the 
Credit’s Marginal 
Incentive and the 
Extent of the 
Corporate Response 

The credit’s stimulative effect depends on the marginal incentive pro- 
vided by the credit, commonly known as the effective rate of credit. and 
the extent to which corporations respond to price incentives. The mar- 
ginal incentive is the benefit a company receives for spending an addi- 
tional dollar on research; it is equivalent to a reduction in the price of a 
unit of R&E. This marginal incentive is company-specific and depends on 
each company’s spending behavior and tax status; we found that, on 
average, the marginal incentive for R&E spending was low. Furthermore. 
the best available evidence indicates that corporate spending on R&E is 
not very responsive to price reductions. 

The primary factor determining an individual company’s effective rate 
is that company’s pattern of qualified spending over a period of years. 
An increase in a company’s current spending will raise the 3-year mov- 
ing-average base for future years and thereby reduce future credits. The 
effective rate of credit is lower than the statutory rate (20 percent) 
because it takes these future reductions into account. 

Another important factor in determining a company’s effective rate of 
credit is its tax status. -4 company that has no tax liability in a given 
year receives no current benefit from any credit it earns that year. 
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unless it can carry the credit back to offset prior-year taxes. If the com- 

pany must wait until some future year before it can use the credit. the 
present value of the tax benefit will be less than its face value. 

An estimate of the effective rate of credit represents half of the infor- 
mation needed to estimate the credit’s impact on spending. The other 
half of the calculation is how corporate spending responds to reductions 
in the price of R&E. The economic literature includes a number of studies 
that estimate the responsiveness of R&E spending to changes in price, 
also known as the “price elasticity” of spending. 

These studies, the best available evidence, indicate that spending on R&E 

is not very responsive to price reductions. Most of the elasticity esti- 
mates fall in the range of -0.2 to -0.5, implying that a l-percent reduc- 
tion in the price of R&E would eventually lead to between a 0.2~percent 
and a 0.5~percent increase in spending.’ Since it is commonly recognized 
that all of the estimates are subject to error, we used a range of elastic- 
ity estimates to compute a range of estimates of the credit’s impact.’ 

We estimated effective rates of credit for each of the 800 companies in 
the sample and then computed a weighted average across companies for 
each of the years 1981, 1982, and 1983. We combined our estimates of 
the average effective rates with a range of price elasticities to estimate 
the percentage by which the sample’s spending was increased each year 
due to the credit. Then we used our range of percentage increase esti- 
mates, expenditure data for the sample, and aggregate expenditure data 
published by IRS, to arrive at our estimate of additional spending stimu- 
lated by the credit from 1981 through 1985-$1 billion to $2.5 billion.’ 

‘Although a few econonusts, such as Badly and Lawrence (1985). argue that the elasaclty could be as 
high im absolute value) as -1. most economists familiar with the literature beheve the elastlclty 1s 
smaller (in absolute value) than -0.5. 

‘See appendix IV. pp 72-73. for further discussion of elasW]ty estunates 

‘Data needed to produce precise estimates of the 1984 and 1985 effective rates were not avalable at 
the tune of our study. Therefore. we assumed that the rates in 1984 and 1985 were the same a5 rhe 
average of the rates for 1982 and 1983. The data on expenditures after 1983 gave us no reason to 
believe that the rates for 1984 and 1985 would be substantrally different. A detuled descnptkon of 
our estunation procedures 1s presented in appendix Iv. 
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A Low Marginal We estimate that for the 5 years 1981 through 1985 the credit stimu- 

Incentive and a Low 
lated between $1 billion and $2.5 billion out of the estimated total of 
$154.7 billion that corporations spent on qualified research for the 

Corporate Response period. We also estimate that from 1981 through 1985 the credit cost 

Limited the Increase in Treasury about $7 billion in revenues foregone. In other words, the 

Research Spending 
credit stimulated between 15 and 36 cents of additional spending for 
each dollar of revenue given up by the credit. We concluded that the 
increases attributable to the credit were limited due to the low average 
effective rate of credit in the early 1980s and because research spending 
has been estimated to be relatively unresponsive to price reductions. See 
appendix IV for a detailed explanation of how we estimated additional 
research spending and the total revenue cost of the credit. 

The Average Effective 
Rate of Credit in the Early 
1980s Was Well Below the 
Statutory Rate 

We estimate that the average effective rate of credit was approximately 
3 percent in 1981, 5.2 percent in 1982, and 4.3 percent in 1983-com- 
pared to the statutory rate of 25 percent.a The 1981 rate was particu- 
larly low due to transitional rules that were in effect when the credit 
was first implemented. In each year, the effective rate of credit varied 
considerably across firms. In 1982, for example, some corporations 
faced effective rates as high as 25 percent, while others faced negative 
rates as low as -20 percent. Most corporate research spending, however, 
was undertaken by corporations that received an effective rate between 
0 and 10 percent. 

The pattern of a company’s spending over time is a principal determi- 
nant of its effective rate. To see which growth patterns were predomi- 
nant, we grouped the sample corporations into four categories according 
to their spending behavior from 1981 through 1985. Table 3.1 shows the 
percentage of the sample in each category and shares of total expendi- 
tures and total credits earned from 1981 through 1985 attributable to 
each category. 

4Unbs otherwse noted. the effective rates of credit presented m this report are based on an 
assumed discount rate of 12 percent. Since the effective rate estunates are senstn’e to the dwount 
rate assumption, we present estunates based on alternate aswmpclons m appenduc I\’ 
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Table 3.1: Use of the Credit by 
Corporations Grouped by Expenditure 
Growth Patterns’ 

Growth at first, Erratic 
Full Continuous then 

sampleb 
Delayed 

growth discontinued growth 
spending 
patterns -__ 

Percent of 
corporatfons 100 0% 32.9% 33 1% 8 8”0 24 6’~ -__-~ 

Percent of 
qualified 
expendttures. 
1981-1985 1000 75 0 109 17 12 2 ___-- 

Percent of credrts 
earned, 1981. 
1985 1000 85.9 61 16 64 

aSee the followmg sectton for defrnrtrons of each growth pattern 

“The full sample Includes a few corporatrons that ftled credrt forms even though therr spendng never 
exceeded thetr base amounts These corporatrons accounted for less than 0 1 percent of total sample 
spendtng 
Source GAO analysrs of a subset of 800 corporahons from Sol’s annual sample of corporate income tax 
returns 

Table 3.2 shows the weighted average effective rates of credit for each 
spending growth category. 

Table 3.2: Average Effective Rates of 
Credit by Corporations Grouped by 
Expenditure Growth Patterns’ 

1981 

Growth at first, Erratic 
Full Continuous then 

sampleb 
Delayed 

growth 
spending 

discontinued growth patterns 
3.0% 1.4% 9.6% -110% 6 7Oo 

1982 5.2 5.3 11 1 -65 05 

1983 4.3 5.5 71 -3 1 -5 1 

aSee the followrng sectrons for defrntttons of each growth pattern 

“The full sample Includes a few corporatrons that filed credrt forms even though therr spendrng never 
exceeded their base amounts These corporabons accounted for less than 0 1 percent of total sample 
spendrng 
Source GAO analysis of a subset of 800 corporattons from Sol’s annual sample of corporate Income tax 
returns 

The four categories are: 

Continuous Growth. This category includes corporations in which 
expenditures exceeded their base amount in every year from 198 1 
through 1985. Table 3.1 shows that almost one-third of the sample cor- 
porations are included in this category and they accounted for 75 per- 
cent of total qualified spending. These same corporations earned almost 
86 percent of all credits earned during the period. Table 3.2 shows their 
average effective rates of credit were 5.3 and 5.5 percent in 1982 and 
1983, respectively. The design of the credit-specifically, the moving- 
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average base-produced a relatively small incentive for corporations 
that increased their spending each year. 

Growth at First. Then Discontinued. Corporations in this category were 
able to earn a credit in 1981 but stopped earning credits at some point 
between 1982 and 1985 and did not thereafter earn a credit during the 
sample period. Another third of the sample corporations were in this 
category; they accounted for 10.9 percent of total qualified expenditures 
and 6.1 percent of total credits earned during the period. Corporations 
in this category had relatively high effective rates of credit in the last 
year that they earned the credit. This is because their spending in the 
last year did not lead to reductions in their credits in later years, since 
they had no credits to be reduced. The average effective rate in 1981 for 
corporations that stopped earning credits in 1982 was 23 percent. Cor- 
porations in this category in which growth stopped in 1983 or 1984 had 
lower 1981 effective rates, which brought the category’s overall average 
effective rate down to 9.6 percent. 

Delayed Growth. Corporations in this category-about 9 percent of the 
sample-did not earn a credit in 1981 but in a later year. Furthermore, 
once they started, they earned a credit in each remaining year of the 
sample period. These corporations faced a substantial negative effective 
rate of credit in the year before they first earned a credit. This was 
because they earned no credit in the current year, but by spending addi- 
tional amounts they would reduce the credit they could earn in future 
years. The average effective rate in 1981 for corporations that began 
earning credits in 1982 was -22 percent. 

Erratic Spending Patterns. This category includes corporations that fol- 
lowed erratic spending patterns- interspersing years of positive growth 
over their base amount with years of negative growth. The corporations 
in this category had an incentive to shift expenditures out of the years 
in which they would earn no credit and into the years when their addi- 
tional spending would earn them credits. We are unable to tell how much 
spending was actually shifted as a result of this incentive. However, we 
found little evidence of “cycling” behavior, that is, the repeated cluster- 
ing of expenditures every 2 to 4 years with below-base spending in the 
intervening years. 

In short, if a corporation earned a credit every year, its effective rate 
was relatively low. If a corporation earned a credit and then stopped, its 
effective rate was high in the last year that it earned the credit. If a 

Page 26 GAO : GGDW- 114 Tax Credit 



Chapter 3 
The Tu Credit Has Had Some Effect in 
Increasing RAE Spending 

corporation did not earn a credit in a given year, its effective rate would 
be zero or negative. 

We examined two other factors-the 50-percent limit; and the inability 
of corporations to use the credits they earn-that might contribute to 
lowering the credit’s effective rate. We found both factors to be rela- 
tively unimportant. In table 3.3, we compare the average rates for each 
year with the average effective rates that would have prevailed if each 
of the constraining factors had been eliminated. This comparison sho\vs 
that eliminating the 50-percent limit would have raised the average 
effective rate by a minimal amount in 1981; it would have had no effect 
in 1982 or 1983 because in those years it affected very few 
corporations. 

Table 3.3: Effective Rates of Credit 
Under Various Assumptions’ 

Effective rate of credit computed by GAO 

Effective rate If the 50 percent base limit was not In 
effect 

1981b 1982 1983 
6 2% 5 2% 4 3°C 

65 52 43 

Effective rate if companies received refunds for credit 
amounts they could not use lmmediatelv 64 59 46 

aAssumed discount rate = 12 

‘For 1982 and 1983. the rates are the actual rates that prevalled. to facllltate year.to-year compartsons 
the 1981 rate was computed as If the special transtlon rules that reduced the effecflve rate In that year 
dfd not exist 

If corporations had been given refunds for all credits that they were 
unable to use for current or past tax liabilities (through carrybacks 1. the 
average effective rate would have risen from 5.2 percent to 5.9 percent 
in 1982. In 1981 and 1983, the removal of this constraint would have 
had even less effect. The tax liability constraint had only a minor impact 
because most companies could use all of the credits they earned immedi- 
ately. Furthermore, many corporations that were in a nontaxable status 
in a given year remained in that status for the next few years. There- 
fore, while the benefit a company received for increasing its current 
spending in the given year was delayed (and thus discounted). the nega- 
tive effects resulting from increases in later base spending amounts 
were also delayed.” 

“The 50-percent linut applies to companies m which current-year expenditures exced WIW thrlr 3- 
year average spending. For these companws. the base amount 1s 50 percent of these currenT ! rar 
expembtures. 

‘Companies that started up after 1981 are not included m our sample. These companies are morr 
likely than large companies to be corMrained by the 50-percent linut and the lack of tax llnblllrit,s 
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Changes in the Tax The credit’s effective rate since the time period of our estimates has 

Code Have Reduced 
been reduced because of changes in the Code. These changes. brought 
about by the Tax Reform Act of 1986 and the Technical and Mscellane- 

the Credit’s Effective ous Revenue Act of 1988, reduce the amount of credit corporations can 

Rate earn and affect corporations’ ability to use those credits they have 
already earned. On the other hand, these changes reduce the revenue 
cost of the credit below what it would have been without the changes. 
The changes included: 

Q reducing the rate of the credit, 
. more narrowly defining qualified research, 
l lowering the corporate tax rate, 
l including the credit in the general business credit 
l disallowing the credit to offset the alternative minimum tax, and 
l linking the deduction for research expenditures to the credit. 

The Tax Reform Act of 1986 has reduced the amount of credit that cor- 
porations can earn by lowering the statutory rate of the credit from 23 
percent to 20 percent and by establishing a stricter definition of quali- 
fied R&E expenditures. The 20-percent reduction in the statutory rate of 
credit may have reduced the effective rate of credit by almost 20 per- 
cent. When we recomputed the effective rates for 1983, using a statu- 
tory rate of 20 percent rather than the actual 25percent rate. the 
average effective rate fell by approximately 20 percent, dropping from 
4.3 percent to 3.5 percent. 

The redefinition of qualified expenditures might have reduced the 
extent by which qualified spending in 1987 and 1988 exceeded base 
spending for those years. This is because, with the exception of certain 
rental expenses, corporations were not permitted to recompute their 
base expenditures to agree with the stricter definition. The redefinition. 
therefore, also will have reduced the average effective rate of credit. 
The size of this reduction is unknown because data on post-1985 spend- 
ing were not available at the time of our review. 

Other changes brought about by the 1986 act affect the ability of corpo- 
rations to use the credits they have earned. The act lowered the masi- 
mum rate of the corporate income tax from 46 to 34 percent. but it also 
broadened the base of the tax. The combination of these two changes 
has increased average corporate tax liabilities; but individual industries 
and corporations may have seen their liabilities either raised or lowered. 
It is unknown at this time whether these two changes have raised or 
lowered the number of corporations that are unable to use their credits 
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immediately. TWO other changes enacted in 1986-the incorporation of 
the R&E credit into the general business credit and the new alternative 
minimum tax calculation-have restricted corporations’ ability to use 
their credits.; We cannot measure the effect that these new restrictions 
have had on effective rates. 

The Technical and Miscellaneous Revenue Act of 1988 indirectly 
reduced the effective rate of the R&E credit by adding a provision to the 
Code that lowers each company’s section 174 deduction for qualified 
research expenses. The deduction or amount capitalized is reduced by 
an amount equal to 50 percent of the R&E credit that the company claims 
for the year. For corporations with tax liabilities, this provision reduces 
the effective rate of credit by roughly 17 percent (half of the 34-percent 
maximum corporate tax rate). 

The R&E Spending 
Stimulated Does Not 
Fully Measure the 
Credit’s Effect 

We were asked to determine if the credit had stimulated any additional 
R&E spending. We estimate that the credit did meet this minimum crite- 
rion of effectiveness. However, the amount of spending stimulated does 
not reveal the full effect of the credit. 

The R&E credit is basically a transfer of money from all taxpayers to 
those taxpayers that exceed their base research spending. This transfer 
induces changes in the productive activities within the economy. It is 
commonly held that the average social rate of return on research and 
development spending is greater than the average social rate of return 
on nonresearch spending.8 However? the existing data concerning social 
rates of return to both research and nonresearch spending are not 
comprehensive. 

If the activities that are encouraged by the credit are, in fact, more bene- 
ficial to society than the activities that are discouraged by the additional 
taxes needed to fund the credit, then the credit is acceptable tax policy. 
However, the fact that the credit may be acceptable tax policy does not 
necessarily imply that it is better than alternative forms of government 
incentives to research. We have not evaluated tax incentives other than 
the credit, nor have we examined nontax incentives to R&E spending, 

‘Compames may use the general busmess credit to offset 100 percent of the first $25.000 of their tax 
Ilability but only 75 percent of theu liability over $25.000. The R&E credit is not allowed agamst the 
alternative nummum tax. so the credit cannot reduce a company’s regular tax hability below the 
amount that it would pay under the alternatIve rnuumum tax. Leftover credits may be camed back 3 
years and forward 15 years 

%ee. for example. Gravelle ( 19851 pp. 5-8 and f3aily and Lawrence 11985) pp. 8-10 
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such as research grants. The more research spending the credit stimu- 
lates per dollar of revenue cost, the better the credit compares to other 
policies. The credit’s stimulative effect can be improved by increasing its 
effective rate. In the next chapter we discuss proposed changes intended 
to increase the effective rate of the credit. 

Conclusion The average effective rate of the R&E credit for corporations was about 1 
percent in the period 1981 to 1983, well below the statutory rate of 25 
percent. This was primarily because companies’ decisions to spend addi- 
tional current dollars on research reduced the amount of credit they 
earned in future years. Most corporate research spending was under- 
taken by companies that received an effective rate of between 0 and 10 
percent. 

The credit stimulated between $1 billion and $2.5 billion in additional 
research at a cost of $7 billion in revenues foregone. The dollar value of 
this additional research does not take into account the additional bene- 
fits to society produced by this research. If, as many economists believe. 
research activities are more beneficial than nonresearch activities, then 
the FUE credit is acceptable tax policy. 
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The effectiveness of the R&E tax credit can be improved. Congressional 
and administration proposals would change the definition of base spend- 
ing and provide for an alternative credit computation for taxpayers 
whose expenditures fall below their base spending. Treasury has esti- 
mated that these changes would increase the amount of spending stimu- 
lated per dollar of revenue foregone from $0.20 to as much as S 1.2 1. 

Certain features of these proposals, such as indexing the base to the 
growth in GSP, could increase the credit’s revenue cost and reduce the 
credit’s average incentive over time. Because of this, periodic review 
and adjustment of the credit, as required in the proposals will be very 
important. We also studied an additional change to the proposals that 
could save over $80 million per year in lost revenues without reducing 
the incentive for most taxpayers. 

- 

Revisions Proposed Bills proposed in both Houses of Congress and by the administration call 

Would Increase the 
for essentially similar revisions of the R&E credit’s structure. Senator 
Danforth (on behalf of 19 other Senators) and Representative Jenkins 

Credit’s Effectiveness (on behalf of 22 other Representatives) have introduced identical bills to 
revise and make permanent the R&E credit. President Bush’s fiscal year 
1990 budget proposed revisions to the credit are largely the same as the 
congressional proposal, except for reductions in the section 174 R&E 
deduction. In 1988, Treasury estimated that the administration proposal 
would be roughly revenue-neutral relative to an extension of the current 
credit, costing $4.9 billion over the 1989-1993 period. Treasury also esti- 
mated that the congressional proposal would cost $6.5 billion over the 
same 5-year period. 

The most important feature of these proposals would eliminate the link 
between current expenditures and future base expenditures, raising the 
effective rate of the credit. All the proposals would index the base to the 
growth in GSP. Because of these changes, the 50-percent limit will play a 
critical role in containing the credit’s revenue cost. Periodic review and 
adjustment of the credit, as proposed in the bills, will also be important. 
The proposals would also give taxpayers an alternative method for cal- 
culating the credit and would extend the credit to start-up companies. 
The essential characteristics of the current and proposed credits are 
compared in the following section. 
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A Comparison of the 
Current R&E Credit 
With Alternatives 

Base Period Expenditures Current Law: 

Average of qualified expenses in the 3 preceding years. 50 percent limit: 
Base is equal to the greater of (1) the 3-year average expenditures or (2) 
50 percent of current-year qualified expenses. 

Congressional Proposal: Two ways to calculate the base are allowed. 

Regular Base: For first taxable year beginning after 1989: 1.02 times 
average qualified expenses between January 1, 1984, and December 3 1, 
1988, multiplied by the sum of 1 plus the average annual rate of growth 
in nominal CAP for 1987 through 1989. For later years: the prior year’s 
base amount multiplied by the sum of 1 plus the average GNP growth 
rate for the 3 preceding calendar years. 

Optional Base: 75 percent of the regular base. Taxpayers who elect to 
use the optional base in a given year must also use the optional base in 
the 2 succeeding years (unless the Secretary allows otherwise). In each 
of those years, the rate of credit would be 7 percent. 

The 50percent limit would remain unchanged. 

Administration Proposal: The administration’s proposal is consistent 
with the congressional proposal’s base computations. 

Statutory Rate of Credit Current law: 20 percent. 

Congressional Proposals: 20 percent if regular base is chosen, 7 percent 
if the optional base is chosen. 

Administration Proposal: Same as congressional proposal. 
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Trade or Business 
Limitations 

Current Law: No credit is available to a start-up company for research. 
the results of which are intended to be used in its future business activi- 
ties; or to an existing business for research expenses relating to the 
development of a new line of business. 

Congressional Proposal: Credit is allowed for in-house research expense3 
if, at the time such expenses are paid or incurred, the principal purpose 
of the taxpayer is to use research results in the active conduct of future 
trade or business. This includes research done by start-up companies. In 
each of their first 3 taxable years, base spending for start-up companies 
equals 50 percent of their current spending. The bases for the fourth. 
fifth, and sixth years are calculated using special transition rules. In the 
seventh year, start-up companies will be treated in the same manner as 
existing companies. 

Administration Proposal: Same as congressional proposal. 

Section 174 Deduction Current Law: No deduction is allowed for qualified R&E research 
expenses equal to 50 percent of the amount of credit claimed that year. 
A similar rule applies where the taxpayer capitalizes rather than 
expenses qualified research. 

Congressional Proposal: Taxpayers would have the option of ( 1) reduc- 
ing their section 174 deduction by 50 percent of the credit or (2) reduc- 
ing their credit by an amount equal to 50 percent of the credit 
multiplied by the maximum statutory corporate tax rate. 

Administration Proposal: Taxpayers would have to reduce their section 
174 deduction by the full amount of the credit claimed that year. 

Redefining Base Spending To have the greatest stimulative effect on research spending per dollar 
of tax revenue foregone, the credit should be designed to give a signifi- 
cant tax benefit for any research spending that a firm undertakes above 
and beyond the amount it would have spent in the absence of a credit. 
Similarly, no reward should be given for any spending that the firm 
would have done anyway.’ Unfortunately, it is impossible to determine 

‘Algebraxally. the credit would be calculated as C = r(Qs - QSWC) where C = the amount of thr 
credit, r = the statutory rate of the credit. QS = current qualified spendmg. and @WC = qualified 
spendmg without the credit. 
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accurately the amount of qualified spending that firms would have 
undertaken without the credit. 

Under current law, qualified R&E spending without the credit CQSWC) is 
approximated by the average of the firm’s annual research spending 
over the previous 3 years. There are two problems with using this statu- 
tory base as a substitute for QSWC. First. discrepancies between the two 
measures result in firms being rewarded either too much or not enough. 
In cases where firms would have spent more than the base even without 
the credit (QSWC exceeds the statutory base), tax revenue is foregone 
without affecting spending; where QSWC is less than the base. firms are 
given no incentive to increase their spending, unless they increase it 
enough to exceed their base. Second, since the measure of base expendi- 
tures is defined as a moving average of past expenditures. a firm that 
decides to increase its spending in the current year will also increase the 
value of its base expenditures in future years, thereby reducing the 
credit it can earn in the future. 

As shown in chapter 3, this link between current expenditures and 
future base expenditures has substantially reduced the effective incen- 
tive provided by the credit. Modifications that would either break the 
link between current expenditures and future base expenditures or 
reduce discrepancies between the chosen measure of base expenditures 
and what qualified spending would have been without the credit have 
the greatest potential for improving the credit’s stimulative effect. 

The bills would retain the incremental nature of the credit but revise the 
computation of base-period expenditures. A firm would have two 
options. To use the regular base, in the first year, a firm could use “his- 
torical base period research expenses”-1 02 percent of average quali- 
fied spending between January 1984 and December 1988, adjusted for 
GNP growth for 1987 through 1989.’ In succeeding years, the company 
would use this historical base indexed to reflect average GSP growth rate 
for the 3 preceding calendar years. 

Under the second option, a firm could compute its credit as i percent 
(rather than 20 percent) of the difference between its current spending 
and 75 percent of its regular base. Once elected, this option would have 
to be used in 2 succeeding years. Under either option, if the company’s 

~Algebrucaily. the credit would be calculated as HBASE = 1.02fAQSX 1 + g) and C = I-I QS HB.LSE 
where HBASE = histoncal base expenditures. AQS = average quahfied spending. and g = a\ erage 
annual GNP growth. 
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current spending is more than double its base spending, its base amount 
automatically becomes 50 percent of current spending. 

Table 4.1 compares the current credit with the proposed credit. In this 
one example, the taxpayer benefits more from the proposed credit in 
1990 than the current credit ($105 vs. $61). In 1995, both the proposed 
regular and optional credits are more advantageous to the taxpayer 
than the current credit. The advantages for any particular taxpayer will 
vary depending on the relationship between the rate of the firm’s spend- 
ing growth and the rate of growth in GNP. The spending and GSP growth 
rate assumptions in this example reflect recent history. The numbers in 
this hypothetical example would not represent the average company to 
the extent that actual future growth differs from historical growth. 

Table 4.1: Sample R&E Tax Credit 
Computation for 1990 and 1995-Current Current Proposed credit 
Versus Proposed Credir credit Regular Optional 

Baseexpensesfor1990 $1,331 $1.000 
1,464 1.100 
1,611 1,210 

4,406 1,331 
xl/3 1,464 

1.469 6,105 
x l/5 

1,221 $1.245 
x 102 x 75 

1.245 934 

Credit 1.772 1,772 1.772 
for 1990 - 1,469 -1.245 .934 

303 527 638 
x 20 x 20 x 07 

61 105 59 

Credit 2,654 2.854 2 854 
for 1995 -2.366D -l,722c -1 292' 

488 1.132 1562 
x 20 x 20 x 07 

$98 $226 $109 

aThls example IS based on an annual GNP growth rate of 6 7 percent and a steady annual Increase of 
qualIfted research spending by 10 0 percent, beglnmng with $1000 In 1964. 

D1/3(%2.144 + $2.359 + $2.594) = $2.366 

‘($1 245)(1 + 067)” = $1 722 

“0 73 1 722) 
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Under the proposal. a company’s effective rate of credit would be deter- 
mined by the growth rate of that company’s current expenditures over 
its base amount: 

l companies that spend 75 percent or less of their base amounts would 
receive no credit; 

l companies that select the optional credit would face a marginal rate of 7 
percent? 

0 companies that select the regular credit and whose current expenditures 
are less than double their base amounts would face a 20-percent rate: 
and 

l companies that exceed twice their base amounts would face a lo-percent 
marginal rate. 

Figure 4.1 shows the relationship between the growth rate of spending 
over base and the effective rate of credit. 

Figure 4.1: Effective Rates of Proposed Credit Across Expenditure Growth Rates 

Effective Rate of Credit (porco~) 
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“In our dlscusslon of the optIonal credit computation later UI this chapter. we explam why cornpaws 
with spendmg growth rates of less than 135 percent are likely to choose the optlonal computation 
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If current spending patterns continue, companies facing an effective 
rate of 20 percent will do a substantial portion of total research spend- 
ing. Companies facing marginal rates of 7 percent (those that use the 
alternative credit calculation) or 10 percent (those that exceed the .50- 
percent limit) will do most of the remaining spending. It is difficult to 
predict the weighted average effective rate of the proposed credit pre- 
cisely, but, since the most common effective rates will be 20 percent, 10 
percent, and 7 percent, the average rate will be substantially higher 
than the current credit’s effective rate of less than 4 percent.-’ 

The proposed credit’s weighted average effective rate and revenue cost 
in 1990 depend not only on the total amount of qualified expenditures in 
1990 but also on the distribution of these expenditures across companies 
ranked by their spending growth rates. To substitute for the distribution 
in 1990, we generated a distribution for 1985 by applying the rules for 
the proposed credit to our sample of 800 corporations.s This distribution 
is presented in figure 4.2. 

“L‘nless otherww noted. the effectrve rates of credit discussed in tms chapter do not cake tnto 
account any reductions due to the linkage between the amount of credit a company clauns and ILS 
sectron 174 business deductions. Taking this linkage into account would result m lower effwtl\.e 
rates. as shown on p. 48. The effective rates also do not reflect the mabrlity of some firms to ubtl the 
credits that they earn. 

jThe distribution that we generated is not a prediction of what the distribution m 1990 or later year> 
will look like. We do not know how rapidly qualified spending has grown smce 1986 The dlstnbutmn 
in figure 4.2 is sunply one of several plausrble distributions. We use it as a reference pant for dtscus.s- 
mg other plausrble distnbutions. 
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Figure 4.2: Distribution of Total Sample 
Spending Across Spending Growth 
Rates (1985) Sham of Total Sampk Spondlng (pr#ntagu) 
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Except for the first and last bars, each bar represents a range of 20 percentage points; the midpoint 
is shown for each range. 

If the distribution of spending in 1990 were roughly similar to the distri- 
bution in figure 4.2, the weighted average effective incentive would be 
about 16 percent,” instead of about 4 percent for the current credit. If 
the distribution were centered further to the left, the average incentive 
would be lower. If the distribution were centered further to the right, 
the average effective rate would approach the full statutory 20-percent 
rate. If! however, the distribution were substantially further to the 
right, the average effective rate would be between 10 and 15 percent. 
since a higher proportion of expenditures would be subject to the 50- 
percent base limit and thus earn credit at a lo-percent effective rate. 

The revenue cost of the proposed credit would be sensitive not only to 
changes in the total amount of research spending, but also to changes in 
the distribution of spending across companies with different growth 
rates. To demonstrate the degree of this sensitivity, we used a hypothet- 
ical population of 15 companies as a simplified representation of the 
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corporate research-spending population in 1990. The distribution of 
1990 spending across the firms in this population, and the relationship 
between 1990 and base spending, is roughly consistent with the distribu- 
tion presented in figure 4.2. 

We examined four possible scenarios for the growth of research spend- 
ing between 1990 and 1995. In all these scenarios, we assumed that 
aggregate research spending would grow at least as rapidly as GSP. on 
the basis of past years’ experience. The corporate population is repre- 
sented by 15 companies, each with base spending of $100. We summa- 
rize our analysis in table 4.2. 

Table 4.2: Four Scenarios for the Growth of R&E Spending, 1990 - 1995’ 
% Distribution of 

Expenditures 
Scenario 1 Scenario 2 Scenario 3 Scenario S- In 1996 In 

1990 1990 1995 1995 1995 1995 1995 1995 19P 
Comoanv Base Soendina Base Spending Base 9n-ndinm n*-fi e-n&n” R*’ 

. . . .---) III 
. 

,pw...“‘,‘~ -“SW W”“..l...~ ,-ii Spending 
1995 Scy;ri;j Scenarios 

2and4 
Cl7 R SlQl 27nn 2isn 23n R 3 1 0,. nc 1 $100 . $400 $150 - $600 $150 _.I " ..,,"" _."... -,-- --_ .- _ I '0 v o@- 

7 100 900 150 1350 150 92.8 150 1575 150 1083 48 33 

J IYY I”J” IJV IJI J Id” I Id.cl 3.2” I”“V I”” I”-” “J ‘4 

4 100 1150 150 1725 150 130.3 150 201 3 150 1520 61 4E 
5 100 1200 150 180.0 150 137.8 150 210.0 150 160.8 64 49 
6 100 1200 150 1800 150 1378 150 210.0 150 160.8 64 49 
7 100 1250 150 1875 150 187.5 150 218.8 150 218.8 67 67 
8 100 130.0 150 195.0 150 195.0 150 227.5 150 227.5 69 65 
9 100 1350 150 202.5 150 202.5 150 236.3 150 236.3 72 72 
10 100 1400 150 210.0 150 252.2 150 245.0 150 294.2 75 913 
11 100 1400 150 210.0 150 252.2 150 2450 150 294.2 75 90 
12 100 1400 150 210.0 150 252.2 150 245.0 150 294.2 75 90 
13 100 1450 150 217.5 150 2597 150 253.8 150 303.0 77 92 
14 100 150.0 150 225 0 150 2672 150 2625 150 311.7 80 95 

15 100 180.0 150 270.0 150 3122 150 3150 150 3642 96 71 t 

Total $1,500 $1,8?5.0 $2,250 $2,812.5 52,250 52,812.5 52,250 S3,281.3 $2,250 $3,281.3 100.0% I”“.” IL 

Total credit 
earned $91 2 $136.7 $169 9 $2224 $242.0 

%ee the followmg section for the descnptlon of each scenario 

For the first scenario, we hypothesized that both GNP and aggregate 
research spending will grow by 50 percent between 1990 and 1995. We 
also assumed that the spending growth is the same for all firms, so that 
the percentage distribution of spending remains constant. In this case. 
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the rate of growth in the aggregate amount of credit earned (from 
$91.20 to $136.70) is equal to the 50-percent growth rates in GSUP and 
spending. 

The second scenario is the same as the first except that the distribution 
of spending is shifted more heavily to the faster growing firms. iSee the 
last two columns in table 4.2.) This moderate shift in the distribution 
increases the credit’s revenue cost to $169.90, about 24 percent greater 
than in scenario 1. 

In scenario 3. we assumed that aggregate research spending will grow 
1.5 times as rapidly as GNP and that the distribution of spending will 
remain constanti Under these assumptions, the amount of credit earned 
would be $222.40 in 1995. This growth is almost twice as rapid as the 
assumed growth in spending and almost three times as rapid as the 
assumed growth in G&P between 1990 and 1995. 

In scenario 4. we assumed that the distribution of spending shifts 
upwards. The credit’s revenue cost would grow to $242.00. an additional 
8.8 percent over scenario 3. 

One potential problem with the proposed credit is that, if research 
spending continues to grow more rapidly than GNP, the average com- 
pany’s expenditures in 1995 could be substantially higher relative to its 
base expenditures than they will be in 1990. In this event, the rapid 
increase in revenue costs, as depicted in scenarios 3 and 4, would occur. 
In the long run, if this trend were to continue and no adjustments were 
made to the credit, an increasing number of companies would become 
subject to the 50-percent base limit. This limitation would moderate the 
further growth of the credit’s revenue cost, but at the price of having a 
larger proportion of total spending done by companies that face an 
effective incentive of 10 percent rather than 20 percent. Even so. the lo- 
percent effective incentive would be higher that the average effective 
incentive under current law. 

The Base of the Proposed Credit The ideal credit would have a base equal to what qualified spending 
Is Likely to Diverge SubstantialIy would have been without the credit and an indexing factor for each firm 
From the Ideal Base Over Time that would grow at the same rate that the firm’s spending would have . 

grown in the absence of the credit. Although we have shown that a fixed 
base will substantially improve the initial effectiveness of the credit. it 

‘Accordmg to NSF data, corporate research spending grew 1.5 tmes as rapldly as the CL P kr wen 
1975 and 1985. 
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carries the potential for becoming quickly outdated as a measure of 
what a firm would have spent. The base of the proposed credit would 
be, at best, a rough approximation of the ideal base (QSWC) in 1990. and 
GNP would be a very rough approximation of the ideal index for most 
companies. This combination of an inaccurate base and an inaccurate 
index means that after several years, the base of the proposed credit 
could bear very little relation to the ideal base. 

Since growth rates of expenditures vary substantially across firms. no 

aggregate indexing factor can approach the ideal factor for every com- 
pany. The best aggregate index would grow at a rate close to the total 
qualified research spending growth rate. Table 4.3 compares the per- 
centage increase in estimated aggregate qualified research spending 
from the end of 1981 through the end of 1985 to the percentage 
increases in nominal GNP and other potential indexes over this same 
period. The relationships among these indexes could be substantially 
different in the period 1990 through 1995. 

Table 4.3: A Comparison of the Increare 
in Qualified Research Spending With the 
Increases in Various Indexes From the 

Percentage 
Increase 

End of 1981 Through the End of 1985 GAO’s esttmate of qualtfled research spendmg 54 0’ 

Nomlnal GNP 31 5 

NSF’s estimate of corporate research spending 46 0 

Index of lndustnal Droductlon 114 

Producers pnce Index 90 

Consumers pnce index 184 

ImDllclt once deflator for GNPa 180 

aThe pnce Index used to compute constant-dollar values for GNP 
Source GAO computations based on table IV 2 and data from the Economtic Report of the Presdent 
1989 

The percentage increase in total company-funded R&D spending, as 
reported by the NSF, came closest to the growth in estimated qualified 
spending over the period 1981 through 1985. The GNP percentage 
increase came after that. Increases in the index of industrial production 
and in the three price indexes shown in the table all fell far short of the 
increase in qualified spending. 

GNP has one advantage as an index for the credit over NSF'S measure of 
R&D spending in that it is published in advance of NSF'S figure. However. 
since an index based on a 3-year average growth rate in the spending 
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reported by NSF is not likely to fluctuate greatly, a somewhat dated M;F 
index may be preferable to a more current, but less accurate, GSP index. 

One company-specific index that might be used is each company’s gross 
receipts, as reported on their tax returns. We compared the growth in 
qualified spending with the growth in gross receipts for the 777 corpo- 
rations in our sample that had 1981 and 1985 gross receipts data. We 
found that, from the end of 1981 through the end of 1985. the aggregate 
research spending of these corporations increased by 52.5 percent, while 
their gross receipts increased by only 12.4 percent8 The growth rates 
varied across corporations, but our comparison of aggregate increases 
indicates that a large share of qualified spending was done by corpora- 
tions in which spending increased much more rapidly than gross 
receipts. Therefore, gross receipts would have been a poor index for the 
base during the early 1980s. 

Whatever index is chosen, the base of the proposed credit for many 
companies is likely to diverge considerably over time from their ideal 
bases, that is, what they would have spent without the credit. As long as 
the effective rate of the credit is positive, taxpayers would never spend 
less than their ideal bases, but many taxpayers could end up spending 
less than their statutory bases even if the effective rate is high. On the 
other hand, taxpayers whose current spending is well above their statu- 
tory base probably would have made most of those expenditures even 
without the credit.” In reality, rather than being an accurate measure of 
what companies would have spent on research without the credit. the 
base will simply be a rough tool for controlling the revenue cost of the 
credit. Without a base, companies would get a credit for all spending 
they did and even more tax revenues would be spent for research that 
would have been done even without the credit. 

The 50-Percent Limit Will Play a As explained above, the revenue cost of the proposed credit would rise 
Critical Role in Containing the considerably if the growth rate of expenditures significantly outpaces 
Revenue Cost of the Credit GNP growth. One factor that would mitigate this rise is the 50-percent 

*It is not surpnsmg that the percentage mcrease in gross recetpts for a set group of corporatlum IS 
lower than the percentage mcrease in GNP. smce the latter mcrease mcludes growth due to the rstab- 
lishment of new compames III the economy. Our sample does not mclude corporatfons that came Into 
extstence after 198 1. 

“Even under the best ctrcumstances. it is unlikelv that the proposed credit would cause many compa- 
rues to mcrease their qualified research spending by more than 15 percent over what they would 
have spent III the absence of the credit. A company that received the highest posstble effectlvc rate 
(16.6 percent after the Sec. 174 aaustment) and that was much more responsive to pnce mcenwfi 
than the average company I1.e.. It mcreased its spendmg by 0.9 percent for every l-percent reductwn 
m pnce I would mcrease its spendmg by 15 percent due to the credit. 
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limit, which prevents taxpayers from earning a credit on more than 50 
percent of their current spending. The proposed credit retains this fea- 
ture. The drawback of this provision is that taxpayers whose current 
spending is more than double their base amount receive only a lo-per- 
cent incentive to increase their spending further. 

We believe that the reduced rate for companies with rapidly growing 
expenditures is an acceptable tradeoff for guarding against unduly large, 
revenue costs. However, we would not recommend raising the 50-per- 
cent limit further-to 75 percent, for example-since this is likely to 
reduce the marginal incentive to less than 5 percent for a large number 
of firms. (See p. 49.) In a later section we examine an alternative means 
of reducing the credit’s revenue cost. 

Since the base of the proposed credit would be fixed, rather than a mov- 
ing average, the 50-percent limit would not discriminate against corpo- 
rations whose research spending fluctuates from 1 year to the next. Thi> 
is because taxpayers’ bases under the new credit would increase stead- 
ily and would not be sensitive to changes in their spending behavior. 

Periodic Review Is Needed to 
Control the Credit’s Cost and 
Maintain the Strength of Its 
Incentive in the Long Run 

Given the uncertainty over the future correlation between the rate of 
growth in GNP (or any alternative index) and R&E growth rates, periodic 
review of the credit would be essential to prevent excessive revenue 
losses and to ensure that large numbers of companies are not excluded 
from the proposed credit. The House and Senate bills require Treasury 
to examine the revenue cost and availability of the credit every 5 years. 

One potential problem with the proposed credit is that the spending dis- 
tribution across growth rates could shift to the right, causing the cost of 
the credit to expand substantially. If this occurs, the index can be 
recalibrated so that in 1996 the value of the index will bear roughly the 
same proportion to the 1990 value as 1995 aggregate qualified spending 
bears to aggregate 1990 spending. This adjustment would keep the total 
revenue cost from rising to unacceptable levels after 1995. but it would 
not address the problems that would result if spending growth rates 
varied substantially across companies. 

A company’s spending during the historic base period may not predict 
its future spending behavior. Some industries or companies may have 
been in an uncharacteristically low spending phase during that period 
and. if their spending returns to normal levels in future years. they ma)- 
exceed their base spending by large amounts for many years. On the 
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other hand, companies that were in an uncharacteristically high spend- 
ing phase during the base period would be at a disadvantage in later 
years. One approach to correcting extreme divergences from base spend- 
ing over time is to have certain companies update their bases every 5 
years. For example, companies that spend less than 75 percent of their 
base amount in 1995 could be allowed to use a more recent period of 
years for computing their historic base spending amount. Companies at 
the other extreme-those exceeding their base by at least 50 percent, 
for example -could be required to update their bases. Companies know- 
ing that they would be allowed or required to update their bases in 
1996, if their 1995 spending is too low or too high, would have some 
incentive to delay their spending from 1995 to 1996. 

The Optional Credit Would The proposed credit allows taxpayers to choose a lower base amount 

Extend the Credit to Some and a lower rate for computing their credit. This would provide some 

Below-Base Taxpayers at incentive to taxpayers who would not have access to the regular credit. 

the Cost of Reducing 
Incentives to Others 

The proposal allowing taxpayers to take a 7-percent credit for spending 
above 75 percent of their regular base would provide many more tax- 
payers with some incentive to increase their spending. The incentive 
provided under the optional credit would be much lower than the regu- 
lar credit, however, and there would still be some taxpayers with spend- 
ing below 75 percent of their base receiving no incentive to increase 
their spending above what they would have spent without the credit. 

As long as the optional computation is provided, some companies quali- 
fying for the regular ZO-percent credit will find it advantageous to use 
the lower optional rate. Specifically, as shown in table 4.4, companies in 
which current spending is greater than their base-period spending. but 
not more than 13.5 percent greater. would find it advantageous because 
they would receive a larger amount of credit. As a result, the proposed 
credit provides a 7-percent marginal incentive to these firms with slow 
spending growth, which is lower than the regular 20-percent rate but 
higher than the average effective rate of credit under current law. If the 
actual distribution of expenditures in 1990 is similar to that shown in 
figure 4.2, then about one-quarter of all qualified research expenditures 
would be made by companies facing the 7-percent rate of credit. The 21 
hypothetical cases in table 4.4 show the credits earned under the regular 
and optional credit computation at various research spending growth 
rates. 
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Table 4.4: Comparison of the Amount of 
Credit Earned at Various Growth Rates Current 
Under Regular and Optional Methods of Case Base spending spending Regular credit Optional credit 

Computing the Credit 1 $100 $99 $0 00 $1 t; 

2 100 100 0 00 1 -c 

3 100 101 0 20 ' 0; 
4 100 102 040- ---7 8" 

-__ 
5 100 103 0 60 1 SC -__-~- 
6 100 104 0 80 2 ,;: 
7 100 105 100 2 1': 

8 100 106 120 2'- 

9 100 107 140 222 

10 100 108 1 60 2 3' 

11 100 109 180 2x 

12 100 110 200 24: 

13 100 111 220 2 5: 

14 100 112 2 40 25s 

15 loo 113 2 60 26t 

16 100 113.5 2.70 2.70 
17 100 114 280 2~72 

18 100 115 3 00 28C 

19 100 116 320 287 

20 100 117 3 40 2 94 

21 100 118 3 60 3 01 

The problem of the optional credit reducing the incentive provided to 
some companies with above-base current spending cannot be avoided 
without causing the greater problem of giving some companies an incen- 
tive to reduce their spending. If companies with above-base current 
spending were forced to use the regular credit, companies in which 
planned spending would have exceeded base by less than 9 percent 
(companies 2 through 10 in table 4.4) would face an incentive to reduce 
this spending to 99 percent of base. Doing so would allow them to use 
the optional computation and earn a credit of $1.68 rather than a credit 
of $1.60 or less. 

The Rate of the Optional Credit 
Cannot Be Increased Without 
Lowering the FW Credit’s Cost 
Effectiveness 

One problem with providing the optional credit is that many taxpayers 
(including some that could qualify for the regular credit) would receive 
an effective incentive of only 7 percent. It would be desirable to give 
these taxpayers a higher rate for the optional credit. Unfortunately. this 
cannot be done without drawing an even larger number of taxpayers out 
of the regular credit and into the optional credit. Taken to extreme. if 
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the rate of the optional credit is set equal to the regular credit’s 20-per- 
cent rate, all taxpayers should choose the optional credit because of its 
lower base. A 20-percent single-rate credit with the lower base would be 
much more costly than the proposed credit. 

To make the single-rate credit revenue equivalent to the proposed credit. 
the single rate would have to be set well below 20 percent. The exact 
rate that would provide revenue equivalence would depend on the dis- 
tribution of spending across growth rates. A range of examples is pre- 
sented in appendix V to demonstrate this point. The examples also 
demonstrate that. whatever the distribution of spending, a revenue- 
equivalent, single-rate credit would have a lower average effective rate 
and, thus, a lower stimulative effect than the proposed credit. 

As one example, if the distribution of spending is similar to that shown 
in figure 4.2, the proposed credit would have an average effective rate 
of between 16 and 17 percent and would cost the government about 
$4.40 for every $100 of research spending. By comparison, a credit with 
only one rate and the same base as the proposed optional credit (i.e.. 75 
percent of the full base) could have a rate no greater than 11 percent if 
its cost were to be kept to the same $4.40 per $100 of spending. 

Locking Taxpayers Into the Under the proposed credit, taxpayers that choose the optional credit 
Optional Computation May computation for a given year must use that method of computation in 
Reduce the Credit’s Effectiveness the 2 succeeding years as well. The purpose of this provision is to pre- 

vent taxpayers from delaying research spending by shifting expendi- 
tures from 1 year to the next in order to gain a larger credit. In the 
absence of the lock-in, a taxpayer whose spending is less than 13.5 per- 
cent above his base amount in one year and whose planned spending for 
the next year would be more than 13.5 percent above the base for that 
year, could increase his combined credit for the 2 years by shifting some 
spending from the first year (when it would earn only a i-percent 
credit) into the second year (when it would earn a 20-percent credit). 

One problem with the lock-in provision is that many taxpayers are likely 
to end up using the optional computation and receiving a small incentive 
in years when they would otherwise have chosen the regular credit and 
received a much larger incentive. Taxpayers whose spending is substan- 
tially less than 13.5 percent above base in 1 year are likely to choose the 
optional credit, even if they expect their spending to be a little more 
than 13.5 percent above base in each of the next 2 years. Any time that 
a taxpayer that could qualify for the regular credit uses the optional 
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computation instead, the incentive provided per dollar of the credit is 
reduced. 

Extending the Credit to 
Start-Up Companies Is 
Reasonable 

The congressional and administration proposals would permit start-up 
companies to earn credits by allowing their R&E expenditures to qualif! 
for the credit. as long as they intend to use the results of the research in 
the active conduct of a future trade or business. The Small Business 
Administration reports that small firms (which most start-up companies 
are) have created more than 20 times more innovations per dollar of 
credit claimed than have larger firms .I0 This finding reflects. at least in 
part, the fact that small firms have done a large amount of research that 
has not been rewarded by credits. It does not imply that each million 
dollars of credit given to small firms would lead to 20 times the innova- 
tions that would result from $1 million being given to large firms. Fur- 
thermore, the number of innovations produced from a given amount of 
research spending says little about the social value of the research. Nev- 
ertheless, there is no evidence to suggest that the research spending of 
start-up companies is any less deserving of the credit than is the spend- 
ing of established firms. 

Under the congressional proposal, start-up companies would be assured 
of earning a 20-percent credit on 50 percent of their qualified spending 
for the first 3 years of their existence. However, many of these compa- 
nies may not be able to make use of their credits initially, due to the lack 
of taxable income. This delay in the companies’ ability to use their cred- 
its would reduce the effective rate of credit that they receive to less 
than 10 percent. 

‘“See the testimony of Honorable Rank S. Swain, Chief Courwl for Advocacy. I’ S Small Busmess 
Admwstration before the Subcommittee on Taxation and Debt Management of the C’omm~rrw on 
Finance of the U.S. Senate on Miscellaneous Tax Bills. July 12, 1988 
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Reducing the Section 174 Current law requires a corporation to reduce its section 174 deduction 

Deduction by 50 Percent or by an amount equal to 50 percent of its claimed R&E credit. This provi- 

100 Percent of the Credit sion. which would be retained in the congressional proposal. reduces the 

Claimed Is Effectively the 
effective rate of the credit by 17 percent (half of the 34-percent corpo- 

Same a.S Reducing the Rate 
rate rate).” This reduction means that, instead of the effective rates of 
0,7,20, or 10 percent shown in figure 4.1, a company would receive an 

of the Credit effective rate of 0, 5.8, 16.6, or 8.3 percent. The weighted average effec- 
tive rate would be about 13.6 percent, if the distribution of spending 
were similar to the one shown in figure 4.2. 

The administration has proposed that the section 174 deduction be 
reduced by the credit’s full amount in order both to limit the revenue 
cost and to treat all sources of federal support for ME similarly for tax 
purpose~.~~ This treatment would reduce the effective rate of the credit 
by 34 percent. Under this proposal, a company would receive an effec- 
tive rate of 0,4.6, 13.2, or 6.6 percent and the weighted average effec- 
tive rate with the figure 4.2 distribution would be about 10.8 percent. 
Treasury has estimated that reducing the deduction by 100 percent, 
rather than by 50 percent, would save more than $1.6 billion over the 
first 5 years that the credit is in effect. 

Modifications to the We pointed out earlier in this chapter that the credit can have the great- 

Proposed Credit Could 
est stimulative effect on research spending if it is designed to reward 
only the research spending that a firm undertakes above and beyond the 

Save Revenue amount it would have spent in the absence of the credit. Unfortunately, 
it is impossible to determine this amount accurately. The 3-year moving- 
average base in current law and the proposed fixed indexed base are 
approximations to measure qualified spending without the credit. These 
approximations are likely to be less accurate for companies with rela- 
tively high rates of growth in research spending; much of that growth 
would have occurred without the credit. Improving the accuracy of the 
base would be the best way to reduce the amount of credit that compa- 
nies receive for spending that they would do anyway. However, there is 
no practical way to measure the ideal base for each company and thus, 

’ ‘Without this provision, a corporation that mcreased its R&E spending by $100 could receive a tax 
credit of $20 and could earn a tax deduction worth $34 for that same S 100 With the pro\lslon. the 
same corporation would receive a $20 credit but the value of its tax deduction would be reduced to 
$30.60 (or [Cl00 - $101 x 34 percent). Therefore, by claiming the credit, the corporation would receive 
$16.60 more than it would have received if it did not claun the credit ($20 + $30.60 - $34). This 
$16.60 is 17 percent less than $20. 

12A Treasury official has testified that research costs funded by federal grants are not tax deductible 
See Ross (1988). Currently, research costs offset by credits are partially deductible. 
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no way to determine how much the actual base diverges from the ideal 
base. 

Even so, there are several ways to compensate for the inaccuracies of 
the base and thereby reduce the amount of credit that companies 
receive for spending they would have done without the credit. One 
approach would simply be to lower the rate of the credit.13 This would 
reduce the amount of credit earned by all companies, whether the cred- 
its are deserved or not, and lower each company’s incentive to increase 
spending. I4 

A second approach would be to raise the minimum base limit so that 
only companies spending well above their base would earn less credit. 
Increasing the limit from 50 percent to 75 percent of current spending, 
for example, would substantially reduce the amount of credit earned by 
companies that spend at least 33.3 percent above base. This approach 
more accurately targets the companies that would be earning most of 
the “undeserved” credit, but it would not reduce their “undeserved” 
credits without drastically reducing the credit that these companies 
would earn on true additional spending.‘6 The marginal incentive pro- 
vided to most of these companies would fall by 75 percent, from 16.6 
percent to 4.2 percent (after the section 174 adjustment).16 

A third approach would be to increase the fixed base by a set percentage 
for all companies that select the regular credit. A small upward adjust- 
ment in the base would reduce the amount of credit earned by compa- 
nies selecting the regular credit. However, since a company selecting the 
regular credit would still receive $0.20 for each dollar of spending above 
the adjusted base, the incentive for most companies to increase their 
spending would remain unchanged. On the other hand, when the amount 
of credit that can be earned under the regular computation is reduced, 
more companies are encouraged to select the optional computation. As 
we show in appendix VI, the number of companies that would make this 

‘“Equvalently. the sec. 174 deduction could be offset by a larger percent of the crtit clauned. as 
recommended by Treasury. 

“By “deserved” we mean that the credits were earned for spending that would not have been done 
without the credit. 

‘%ee appendix Vl for an explanation of how this would work. 

‘“Each additional dollar that one of these companies spends would increase Ns base by %.iS and 1t-s 
credit by $.20(1 - .75), or $0.05. 
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switch can be reduced by placing a ceiling on the amount of credit that 
each company could earn under the optional computation. 

Under this approach, if the base of the regular credit were increased by 
2 percent. and the computation of the optional credit were adjusted to 
make it less attractive to users of the regular credit, the rate structure of 
the credit would change from that shown in figure 4.1 to the structure 
shown in figure 4.3.‘; Under the proposed credit, companies would have 
an incentive to choose the optional computation, unless their spending 
increases by more than 13.5 percent. Under the modified proposal com- 
panies would be better off with the optional credit unless their spending 
increases by more than 15 percent. Furthermore, the modification would 
cause a very narrow zero-rate interval to occur in the rate structure at 
the point where current spending exceeds base by 16 percent. 

Figure 4.3: Effective Rates oi Modified Proposal Across Expenditure Growth Rates 

Efbctive Rat0 of Cmdit (pofcmtagoo) 

22.0 

20.0 

40 -20 -10 0 10 20 30 40 50 60 70 30 90 100 110 

Rate of Growth over Fmed Base (percentages) 

Each company whose spending growth would take it beyond the zero- 
rate internal would have its total credit reduced. We estimate thar \\.ith 

“The revwd rules for the credit’s computation are presented U-I appendls VI 
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this revision the credit would cost between $78 and $103 million less in 
1990 if the annual rate of growth in qualified spending from 1985 
through 1990 were between 8 and 12 percent and if the distribution of 
spending in 1990 were not very different from the distribution pre- 
sented in figure 4.2. In later years, the revenue savings would grow at 
least as rapidly as the rate of growth in GNP. If the actual distribution 
were further to the right than the figure 4.2 distribution. revenue sav- 
ings would be greater; if the distribution were further to the left, the 
savings would be less. 

The large majority of companies would receive the same incentive to 
increase their spending under this modified proposal as they would have 
under the congressional proposal. (See figures 4.1 and 4.3.) Only compa- 
nies in which current spending would have ended up between 14 and 16 
percent above base under the unrevised proposal would have their 
incentive reduced by the revision. Thus, a company that would end up 
spending 14 or 15 percent more than its fixed base would receive a 7- 
percent credit (rather than a 20-percent credit) on its last l-percent 
increment of spending. Furthermore, a company that would end up 
spending 16 percent more than its fixed base would be given no credit 
on its last l-percent increment of spending. If the zero-rate interval were 
kept narrow and if the companies in this position were to account for a 
relatively small proportion of total spending, then the reduction in the 
credit’s overall stimulative effect would be minor. 

Conclusion Restructuring the credit to eliminate the link between current R&E 
spending and future base expenditures will raise the effective rate of 
the credit. However, several proposed changes to the credit, such as 
indexing the credit’s base to the growth in GNP, could increase the 
credit’s cost and reduce its incentive effect over time. Whether these 
effects occur will depend on the distribution of R&E spending across com- 
panies with different R&E spending growth rates. If more R&E spending is 
done by companies that are increasing their R&E spending more rapidly 
than GNP, or any alternative index, the revenue costs will grow. In the 
long run, if this trend continues, an increasing number of companies 
would become subject to the 50-percent limit and thus face an effective 
rate of 10 percent rather than a 20-percent rate. On the other hand. if 
the index grows more rapidly than R&E spending, more companies would 
be unable to use the credit because their spending would be below base. 
Because of the uncertainty over the future correlation between growth 
rates in any index and R&E spending, periodic review of the credit will be 
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essential to prevent excessive revenue losses and ensure that large num- 
bers of companies are not excluded from the credit. 
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Definition of the R&E Tax Credit 

Section 44F effective July 1, 1981 
Expenditures that qualify for the credit 

Section 41 effective for tax years beainnina after 1985 
Research expendttures Incurred In the taxpayer s trade or busmess Same plus must also be research undertaken to dlscover InformatIon 
tna! are for research In the experimental or laboratory sense that IS technological In nature and when applted IS lnrended to be 

useful In developing a new or Improved busmess component for sale 
or use in the taxpayer s trade or busmess 

in-house research expendrtures for wages and supplles lease of 
personal property and 65 percent of contract research expenditures 

Same except that for IeaSeS. only payments for right to use 
Commuters In the conduct of qualified research 

aaid or Incurred by the taxpayer to any person for quaIlfled research 

Sixty-five percent of payments by a corporate taxpayer to universities Separate Z&percent basic research credit a 
and certain other nonprofit tax-exempt research organization for 
doing base research 

Costs of obtaining a patent (not eligible If acquiring another person s Same 
oatent) 

Expenditures that do not qualify for the credit 
Amounts paid for overhead general and admin6tratlve services. or Same 
indirect wage expenditures 

Research acttvlties after commercial production of the bustness 
component costs to tool up for productron (Exclusion does not 
precluqe costs of slgnlflcant Improvement to an existing product 
from elicibllltv i 

Same 

Adaotlna Droducts for a Darticular customer s requirements or needs Same 

Colnq efflclency surveys or actlvltles related to marketing research Same 

Research related to reproduc:nG an exlstlng bustness component Same 

Research In the social sciences (Includmg busmess management, 
economics and behavlorai sciences) arts. or humanities 

Research In connectlon with literary hlstoncal. or similar projects 
lnvolvlna the oroductlon of orooertv 

Same 

Same 

Research funded by any Derson or qovernmenral entity other than Same 
the taxpayer whether dy’grant. coniract or other agreement 

Fiesearch outside the Unlted States Same 

Research conducted by a firm not yet carrying on the trade or Same 
business In which the research IS conducted 

Pesearch to find and evaluate mineral depostts. tncluding gas and 011 Same 

Acqulstlon or Improvement of land or of certain depreciable or 
deoletable DrODertV used in research 

Same 

aEffectlve beginnIng after tax year 1966 
Yote Under each sectlon the Mngs of expenditures that dtd and did not qualify for the credit are from 
the Code provslons themselves or from rules that lmplementeo the provIsions The Tax Reform Act of 
1984 renumbered the Code sectlon to 30 but made no substantive changes to the credit 
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The objective of our questionnaire was to obtain data on the R&E tax 
credit from IRS revenue agents who had audited Coordinated Examina- 
tion Program taxpayers. We mailed 360 questionnaires June 3. 1988. 

The questionnaire asked for the results of the most recently closed 
audit. The closed audit must have covered 1981 or thereafter because 
1981 was the first year the credit could be claimed. We defined a closed 
audit as one for which the IRS Examinations staff had finished their 
work and the taxpayer’s protest period had expired. 

Although Examinations may have closed the case, the taxpayer may 
have appealed the Examinations staff adjustments to the IRS Office of 
Chief Counsel’s Appellate Division. The administrative appeals process. 
on average, takes 2 years. This process often results in changes to the 
decisions made by the Examinations staff. However, requiring this pro- 
cess to have been completed would have resulted in very few closed 
audits. 

As it was, audits covering tax year 1981 had not been closed for 10 per- 
cent of the respondents. Furthermore, tax year 1981 or 1982 was the 
most recently closed year for 53 percent of the corporations that had 
had their credit audited. 

Projection of Sample 
Results 

The results of our analysis are representative of audits of the R&E credit 
claimed by the 1,433 corporations in the Coordinated Examination Pro- 
gram. Each random sample corporation represents a portion of the 
larger universe, and we projected the data from the results of these 
respondents to the universe in proportion to their size in the universe. 
This allows us to estimate the universe statistics on the basis of sample 
statistics. 

Sampling Errors We computed sampling errors for estimates in our review. Our sampling 
plan was designed to provide a sample size that would have an expected 
sampling error of not greater than 5 percent at the 95 percent confi- 
dence level. However, the actual sampling error for any characteristic, 
such as the number of corporations that had claimed the credit, depends 
upon the percentage of the sample having that characteristic and the 
variance of the characteristic. Table II. 1 presents the sampling errors 
for the major figures from the questionnaire used in this report. 
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fable 11.1: Confidence Limits for 
Selected Universe Estimates Universe 

Description of item ebtimate Upper limit Lower limit 
Percent of aualted corporatrons that claimed the 

credrt 52% 59% 45:: 

Percent of corporattons that had therr credrt 
audited 74 83 66 

Percent of corporatrons that had therr credit 
adjusted by IRS revenue agents 79 86 7’ _1 

Percent of revenue agents who adjusted the 
credrt for the four most common reasons 

Adapting existing capabrlrty 46 58 34 ~__- 
Routrne or cosmetrc alteration 41 53 3C 

Overhead and admrnrstratrve expenses 40 52 2o - 

Ordrnary testrng 25 35 15 

Percent of revenue agents who sard they audited 
the four most common reasons and found the 
Issue difficult to audrt 

Adapting exrsting capabrlrty 63 76 51 

Routine or cosmetrc alteration 69 82 56 

Overhead and admtnrstratrve expenses 56 72 44 

Ordinary testrng 75 85 65 

Percent of revenue agents who found at least 
one aspect of the credit drfficult to audit 54 64 43 

Percent of revenue agents who found the 
defrnrtron of qualifred expendrtures to be 
unclear 20 29 12 

Percent of corporations for which the audrt of tax 
year 1981 had not been closed 10 10 10 

Percent of corporations for which 1981 or 1962 
was the most recent closed audrted tax year 53 63 42 

(estimate in billions) 
Amount of credit claimed 

For firms that had therr credrt decreased 

For firms that had therr credit increased 

For firms that had no adjustment to therr credit 

Tote1 
Amount of credit adfusted 

For firms that had their credit decreased 

For firms that had therr credrt increased 

For firms that had no adjustment to their credrt 

Total 

$1 551 $1 720 $1 363 

027 043 012 

,249 265 233 

$1.627 52.OlP $1 .646a 

($368) 6 468) ($ 269, 
007 014 001 

0 0 0 

5.361 5.464 $256 

Note Confidence Interval (95 percent) 
aThe rndtvrdual confidence ltmits do not sum to the total 
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We attempted to follow up on 51 corporations that. according to revenue 
agents, disagreed with part or all of the additional taxes they proposed. 
These disagreements would have ended up in the IRS Appeals Division. 
Appeals has an automated system for tracking large cases. These large 
cases, however, are defined differently from large cases in Examina- 
tions. A large case in Appeals is one in which the taxpayer has disagreed 
with at least $1 million in additional taxes and penalties. 

For these cases, the Issue Tracking system, implemented in 1986. tracks 
the 5 or 10 largest proposed adjustments by section of the Internal Reve- 
nue Code. Thus, the R&E credit would be tracked as section 4 1 I 30. or 
44F, depending on the tax year in dispute. If the total disagreement in 
an administrative appeal is at least $1 million then Appeals tracks the 
five largest issues, if the appeal amount for the issue is at least 
$100,000. If the total disagreement for an administrative appeal is at 
least $10 million, then Appeals tracks the 10 largest issues so long as the 
disputed amount for the issue is at least $100,000. 

Appeals was able to find information on 37 of the 51 corporations. The 
remaining 14 administrative appeals were not in the Issue Tracking sys- 
tem, because the total disputed amount may not have met the system’s 
threshold. In other instances, the administrative appeal may have been 
closed before the system was activated. The information gathered on the 
tracked cases showed: 

l One case was returned to Examinations for further development of the 
issues. 

. The administrative appeal for 11 corporations had been completed. In 
four cases, Appeals upheld Examinations’ position on the credit. One 
case was decided in favor of the corporation, and the remaining six 
cases were decided partly in favor of the corporation and partly in favor 
of the government. These cases involved as many as 26 issues. The 
amount of the R&E credit disputed was not tracked for four of these 
cases, The total amount in dispute for all issues (not just R&E) in the 11 

‘we use actual numbers and dollar amounts, instead of PmJecced estimates, throughour rhl\ rv’n 

when referring to Appeals cases. 
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cases was $5 17 million.? For the 11 closed cases, Appeals sustained 
Examinations’ position for 57 percent of the disputed credit amount. 
Overall, however, Appeals sustained 34 percent of the total amount 
disputed. 

l Twenty-six cases were still open or active. These cases involved at least 
two issues. Revenue agents reported that these 26 corporations disputed 
$53 million of adjustments related to the R&E credit; the Appeals track- 
ing system showed that the total amount in dispute for all 26 cases was 
$1.6 billion.’ 

‘The total amount m dispute 1s not strictly comparable to the R&E tax credit disputed amount 
because the amount of credit is actual tax dollars as opposed to deductions from gross mcome 
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L 

I3 ---- 

c. Pago, I en* 3 0‘ Tax FWrn 1120 

d. Tar Form 6765 end any 8ttachmnts 

DTE: A4lOlTS OF TMPkYERS WC FILE A CCNSOCIOATED - 
RTURN WOULD BE TREATED A5 CM AUDIT. 
WDITS Cf TWAYERS !Mc FILE SEPARATE RETURNS 

YOUD BE TREATED AS SEPMATE AUDITS. 

. . l . . 
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I. R.H.rCh cmld”C+.d O”+Sld. tka U.S. 

2. R.s..rch cmduc+.d I” x-1.1 scl.nc.s or 
h”Ol~lli+l.S 

3. Exc,mdi+ur.. o.!d or incurr.d Wta. 
-cIng a trsd. or busin.,, 

4. Exp.ndl+“r.. “,.a to p”rChas. a patmt. 

m&l, Q produc+ioll Proc.,, 

5. Exmd1tur.s us.d to ascrtain +I?. 
.ris+.llc., laa+ica. .x+.n+, Q qua1itv 
of millcal d4posl+s. includjng oil mod 

9a* 

6. Expmditur.s incurrod to construct 
cqI.5 Of prototyp.s at+.r cons?rYC+iOn 
and **sting of tfw orlginal mod4l(sl 

haa b4.n CQpl.*.d. 

7. Expendi+ur*s for Qdlnary **sting w 
Insputing of utuials c+- products 

for qu.lIt* CmtrOI a- CO*+* for 
.ffici.ncv s”r”.yl, unsprnnt studi.,, 
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Scope and Methodology for Analyzing the R&E 
Credit’s Effectiveness 

To assess the effectiveness of the R&E credit. we estimated the amount of 
additional spending from 1981 through 1985 that could be attributed to 
the credit. We also compared this amount of spending to the amount of 
revenue foregone due to the credit over this same period. In this appen- 
dix, we (1) describe the corporate taxpayer data base that we used for 
our analysis: (2) explain how we estimated the effective rates, aggregate 
qualified research expenditures, and the revenue cost of the credit: (3 ) 
explain how we estimated the amount of spending stimulated and the 
amount stimulated per dollar of revenue cost; and (4) compare the quali- 
fied research spending that corporations reported on their tax returns 
with the research spending that the same corporations reported to the 
Securities and Exchange Commission (SEC). 

The Corporate The effective rate of credit (ERC) should be calculated on a taxpayer-by- 

Taxpayer Data Base 
taxpayer basis because the following factors upon which its value 
depends are taxpayer-specific. 

Used in GAO’s 
Analysis . One factor is the amount of credit the company earned by spending an 

additional dollar on research. This amount of credit will depend on the 
company’s expenditure status, i.e.. whether its current qualified 
research spending is below its base-period amount, greater than the 
base-period amount but not more than twice as great, or more than dou- 
ble the base-period amount. 

l The second factor is whether an additional dollar of current spending 
reduces the amount of credit earned by the company in later years. This 
condition depends on the company’s expenditure status in the 3 years 
immediately following the current year. 

. The third factor is when the company is able to make use of the credits 
that it earns each year. 

In short, data are required on each corporation’s expenditure status and 
tax status (its ability to make use of its available credits) over a number 
of years. Once effective rates are computed for each corporation in the 
population of interest. a population-wide weighted average effective 
rate should be computed in order to make generalizations about the 
credit’s overall impact. This rate can be obtained by weighting each cor- 
poration’s effective rate by the amount of that corporation’s research 
expenditures, totaling the weighted rates over corporations, and divid- 
ing by the population’s total research expenditures. 

The ideal population for our study would have included all taxpay’ers 
that spent money on qualified research activities at any time since 1980. 
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We would have liked to have had data for all of these taxpayers for the 
years 1980 to 1987 but such data did not exist. The only source of infor- 
mation concerning qualified research expenditures and earned R&E tax 
credits comes from the forms 6'765 that taxpayers file when they are 
either earning or using an R&E credit. IRS does not record expenditure 
data for all taxpayers, but SOI does collect this information for a repre- 
sentative sample of corporations each year. SOI attempts to include all 
corporations with assets of at least $50 million in its sample every year 

We obtained extracts from each of SOI'S annual corporate samples from 
1981 through 1985. the latest year available. These extracts contained 
selected data items for all corporations with assets greater than or equal 
to $50 million. We also obtained selected data for corporations of the 
same size from IRS' BMF and RTF for tax years 1978 through 1987. Corpo- 
rations were identified in each of these computer files by their employer 
identification numbers (El&). We constructed a separate data record for 
each corporation by sorting and merging the seven files according to 
EN. Each resulting record contained up to 10 years of tax data. 

The task of constructing and verifying the individual corporation time 
series proved to be too time-consuming, so we decided to limit our popu- 
lation to companies with at least $250 million in assets. Out of this popu- 
lation, we selected corporations that (1) were included in each of sot‘s 
annual samples from 1981 through 1985 and (2) filed a form 676.5 in at 
least one of those years.’ We eliminated corporations with only partial 
time series of data because our effective rate calculations required data 
for each year in our time frame. Our sample was further reduced as we 
dropped from the sample cases with missing or inconsistent data. 

Our data preparation included a set of computer tests for data inconsis- 
tencies to supplement SOI’s own data editing and tests. We resolved some 
of the inconsistencies by referring to copies of actual tax returns-some 
maintained at SOI and others collected from revenue agents we sumeyed. 
More importantly, however, we carefully checked the consistency of the 
data for individual corporations over time. Specifically, we corrected 
cases where IRS had assigned more than one EIh‘ to a corporation over the 

‘A small percentage of these corporations IS nussed each year because their returns are una\ allable 
at the tune of samphng. Corporations with assets of less than $50 mtion are sampled at rates i a>. 
ing between 0.35 percent and 100 percent. depending on selected attributes. 

‘We believe that cofporatlons that never filed a form 6765 during the 5year penod accounred for a 
very small share of total quaiified research spending over that penod. Therefore. the exclusion of 
these corporations should not significantly affect the representaweness of our sample 
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time period studied. We deleted return information in cases where a cor- 
poration’s tax return for a given year appeared in more than one of the 
annual samples. In some cases, we were able to fill in missing data b> 
referring to the copies of actual returns. We also imputed data in a lim- 
ited number of cases to fill in missing values that were required for our 
analyses. We imputed only when one or two data items were missing for 
a particular corporation and when related data for that corporation ena- 
bled us to estimate the values for the missing items. 

Our final sample consisted of 800 corporations that accounted for 69 
percent of qualified research expenditures reported by all corporations 
between 1981 and 1985. Our results are representative of corporations 
that do research and in which assets exceed $250 million: such corpora- 
tions account for about 78 percent of the credit claimed between 1981 
and 1985. Our results should also accurately represent the other large 
corporations that do research (those with assets between $50 million 
and $250 million) that account for an additional 8 percent of the credit 
that was claimed. We cannot extend our generalizations to the small cor- 
porations that have claimed most of the remaining 14 percent of the 
credit (individuals, sole proprietors, and partnerships, combined, 
claimed a little over 1 percent of the credit). However, unless the spend- 
ing behavior of these small corporations is markedly different from that 
of the larger corporations, our aggregate estimates should be unbiased. 

Computing the 
Average Effective 
Rate of the Credit 

The R&E credit is designed to reward companies for increasing their cur- 
rent-year spending above their average annual spending during the 
applicable base period. By spending an additional dollar in the current 
year the company may receive a current tax benefit. However. this addi- 
tional spending also reduces the potential tax benefits that the company 
can earn in the 3 succeeding years. The ERC measures the net present 
value of the current benefit and the reductions in future benefits result- 
ing from the firm spending an additional dollar on R&E. Our formula for 
computing the ERC for individual companies is an extension of the 
formula presented by Eisner, et. al. (1984) and was developed as 
follows: 

l The amount of credit that a company earned by spending an additional 
dollar on research in 1981 depended on the relationship between its cur- 
rent and base spending in the following manner: 

Credit earned on an additional dollar = $ .25 x Z8 1 
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where 281 = 0 if current spending -C base spending (company earns no 
credit if spending does not exceed base); 

281 = .5 if current spending > 2 x base spending (effect of the 
50 percent limit); 

281 = 1 if base -C current spending d 2 x base 

l If the credit arising from this marginal expenditure could not be used in 
1981, then the company discounted the value of the tax benefit: 

Discounted benefit = ($.25 x Z81)(l+rP1 

where r = the company’s discount rate; 

X81 = the number of years before the credit earned from the mar- 
ginal spending can be used. 

l Since the base for the company’s credit in 1982 equaled the average of 
the company’s 1980 and 1981 spending, the additional dollar spent in 
1981 raised the 1982 base by $.50 and reduced the company’s 1982 tax 
benefit in the following manner: 

Reduction of 1982 benefit due to an additional dollar of spending in 
1981 = -.5($.25xY82) 

where Y82 = 0, when the marginal increase in the 1982 base did not 
affect the amount of credit earned in 1982 (i.e., when 
282 = 0 or 282 = .5); 

Y82 = 1. when the marginal increase in the base did reduce the 
credit earned in 1982. 

l If the credit that was lost in 1982 could not have been used until a later 
year anyway, then the benefit reduction should be discounted. Further- 
more, when the company was making its decision in 1981 it would hav.e 
discounted any negative effects in 1982 so that: 

Discounted reduction of 1982 benefit = -.5($.25xY82)(1+r)\*‘( 1 +r) I, 

where X82 = the number of years (counting from 1982) before the mar- 
ginal 1982 credit was used. 
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l The additional 1981 expenditure similarly reduced the potential credit 
benefits that might have been earned in 1983 and 1984. The ERC is the 
sum of the discounted benefits and benefit reductions described above: 

ERC81 = .25[Z81( l+r)-\H’ - .5Y82( 1 +r)-\-R2( 1 +r)-I 
- 1:3 Y83(1+r).xa(l+r)-2 
- 1,‘3 Y84( 1 +r) -xM( 1 +r).l]. 

By the same line of reasoning: 

ERC82 = .25[282( 1 +r)-xsz - l/3 Y83( 1 +r)-xa( 1 +r)-I 
- l/3 Y84( l+r)-xM( l+r)-’ 
- l/3 Y85(1+r)- xAs(1+r)-3]. 

The computation of ERC83 is similar to that of ERC82. 

We were able to compute values for 281 through 283 and Y82 through 
Y85 for each of the 800 corporations in our sample directly from the 
expenditure information SOI extracted from each corporation’s form 
6765. If a corporation did not file a form 6765 in a given year, we pre- 
sumed that the values of Z and Y for that year were zero. To compute 
values for X81 through X86, we needed to know when the corporations 
in our sample were actually able to use the credits they earned. Most 
corporations were able to use their credits in the years they were 
earned, and it was usually apparent from the tax returns when this was 
the case. It was also usually apparent when credits were carried for- 
ward from 1 year to the next. In the cases where it was not clear if a 
company had carried a credit back or forward, we constructed tax histo- 
ries using data from the BMF and RTF files (in addition to the SOI files). 
These tax histories allowed us to estimate whether a corporation with 
excess credits in a given year had prior-year liabilities against which the 
credits could be offset. By estimating the amounts of credit that corpo- 
rations carried back, we were able to complete our computations of X81 
through X86 and to estimate the amount of credit that each corporation 
actually used in a given year (the sum of the amount used against that 
year’s iiability and the amount of any excess credit that was carried 
back from that year). 

The final piece of information that we needed in order to estimate effec- 
tive rates for each corporation was the value of r, the average corporate 
discount rate for 1981 through 1985. Since the exact value of this dis- 
count rate is unknown, we used a range of rates that, we believe. 
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includes the true rate. We set the lower bound of our range at 9 percent 
and the upper bound at 1.5 percent.? 

Before we could compute weighted average effective rates from the 
rates for individual corporations, we needed to compute expenditure 
weights for each corporation for each year. We knew how much each 
corporation spent on qualified research in years when they filed a form 
6765. If a corporation did not file a form 6765 for a given year, how- 
ever. we had no record of its spending for that year. To fill in some of 
these gaps, we relied upon the relationships between currently reported 
expenditures and base expenditures. For example, if we were missing a 
corporation’s current expenditures for 1983, we could impute them in 
the following way: 

QS83 = 3 x B85 - QS84 - QS82. 

where B85 is the base spending amount that the corporation reported in 
1985, and QS84 and QS82 are the current spending amounts that it 
reported in 1984 and 1982. Our 6 years of spending data (including 
1980. which was reported on the 1981 form) gave us numerous, overlap- 
ping relationships to use. Seventy-five percent of total sample spending 
from 1981 through 1985 was done by corporations that filed forms 6765 
every year. Corporations that filed at least two forms 6765 did much of 
the remaining spending. Therefore, we needed our imputations to fill in 
a relatively small percentage of the total sample spending that was miss- 
ing each year. 

We computed weighted average effective rates of credit for 1981 
through 1983 by weighting each corporation’s effective rate for a given 
year by its spending for that year. summing the weighted rates of all 
corporations for that year, and dividing by the total sample spending for 
the year. Table IV.1 shows the results we obtained using a range of 
three alternative discount rates. 

‘IBy companson. Charles River Associates 11985) used 10 percent and 15 percent for the discount 
rate‘s lower and upper bounds when estimatmg ERCs for hypothetlcal compares Collms ( 198ti I 
esclmaced ERCs for a small sample of firms using the 10 percent and 15 percent alcematlves for the 
discount rate DWOM and Grubert 1’1987) used a 10 percent discount rate when computmg ERCs for 
hk-pothetlcal firms and Altshuler I 1988) used a 7 percent discount rate to estunate the ERC m 198 1 
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Table IV.l: Estimated Average Effective 
Rates of Credit Using Various Discount Assumed discount rate 1981 Rates 1982 1983 

9% 2 Y? 4 43, :c 

12 30 5 2- 4: 

15 39 59 - 2 

Source GAO analysis of a subset of 800 corporations from SOI s annual samDIes z! zzrp;‘a:e PCV-~ 
tax returns 

Ideally, to measure the R&E tax credit’s incentive to companies In 198 1. 
our estimate of ERC81 should have been based on the companies’ antici- 
pated spending patterns and tax liabilities when they made their 198 1 
spending decisions. However, we only had data for the spending beha\.- 
ior that the companies actually followed and the tax liabilities that the)- 
actually incurred, so we could only measure the actual marginal incen- 
tive that companies received from the credit. Our findings concerning 
the stimulative effect of the credit assume that the actual benefits com- 
panies received closely approximated the benefits the companies had 
anticipated when the decision to undertake spending was made. 

Estimating the The estimated effective rates of credit shown in table IY. 1 represent 

Increase in Spending 
percentage reductions in the price of R&E inputs due to the credit. In this 
section, we explain how we combined these estimates with measures of 

Due to the Credit corporate responsiveness to price incentives so as to estimate the 
credit’s impact on aggregate R&E spending. 

Determining the 
Responsiveness of 
Corporate R&E 
Spending to the 
Credit’s Incentive 

The economic literature on the determinants of corporate spending for 
R&D consists of studies that model the production decisions of firms as 
either a profit maximization or cost minimization problem. The produc- 
tion functions in such models normally include labor. capital. and KBD as 
inputs. Separate functions specify the determinants of a cornpan\-‘s 
demands for these inputs. The R&D demand functions include the price ot 
R&D as a determinant. The coefficient for this price variable is the price 
elasticity of research expenditures; it shows the percentage increase in 
R&D spending in response to each percentage decrease in the ptxe of 
R&D. 

In a detailed review of the R&D determinants literature. Charles Rivet 
Associates (1985) noted that the principal differences among the emplri- 
cal studies lie in the varying degrees of sophistication of their models. 
The review concluded with the following assessment: 

Page 72 GAO GGD-89-11-I Tax (‘red!’ 



- 
Appendix fi 
Scope and Methodology for Analyzing the 
R&E Credit’s Effectiveness 

“In summary. most of these models have estimated long-run price eiastlcltles of 
demand for R&D on the order of -0.2 to -0.5. While all of these results are piauslbl~~. 
if forced to choose among them we would select the recent estimates of Rernstern 
and Nadir1 I 1984) of - 0278 (short run) and -.2133 (intermedIate and long run I ah 
our estimates of the own price elasticities of demand for investment In R&D This 1~ 
because they use the most sophistmated and intuitively appealrng methodology. tak- 
ing explicrt account of both adjustment costs and approprlabillty problems How- 
ever, all of the above estimates are prone to aggregatron problems and measurement 
errors in the explanatory variables.“4 

Other economists familiar with the literature agree with the assessment 
that the best estimates of the price elasticity fall between -0.2 and -0.5: 
Limited dissent comes from Baily and Lawrence (1985) who tested 
three models and obtained elasticity estimates of -0.2, -0.3 and -1.2. The 
model that yielded the third estimate, however, was derived from a very 
simple model that employed aggregate rather than firm-level data and 
constrained the price and output elasticities of R&D to be equal. 

In addition to affecting corporate behavior through the price mecha- 
nism, the R&E credit may have a small effect on the spending behavior of 
some types of companies by increasing their cash flows. Charles River 
Associates argues that, while economic reasoning and the available 
empirical evidence support the conclusion that a cash flow increase due 
to the credit will have no effect on the R&D expenditures of most firms. it 
is possible that some companies that are already devoting a large pro- 
portion of their available resources to R&D may be influenced by a cash 
flow increase. The R&D expenditures of large companies, which are the 
predominant users of the credit, are not likely to be influenced by the 
cash-flow effect of the credit. However, the spending of small, cash-con- 
strained companies may be affected. We did not attempt to include any 
cash-flow effect in our analysis, but we recognize this issue as one rea- 
son for being cautious about generalizing our findings to small 
companies. 

‘Charles River Associates (1985). p. G-14. 

‘See Mansfield (1986). p. 191 and Gravelle 11985). pp. 27-29 An econormst with the National SXYNY 
Foundation whom we mtervlewed also agreed w-&h this assessment 
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Determining the The short-run price elasticity measures the immediate response of cor- 

Percentage Increase in 
porate spending to a change in price. Therefore. to estimate the percent- 
age change in expenditures in 1981 that can be attributed to the credit. 

Spending Each Year we multiplied our estimate of the weighted average effective rate of 

Due to the Credit credit for 1981 by the negative of the short-run elasticity value of -.038. 
We refer to this rate of growth as:” 

g81 = ERC81 x .028. 

We assumed that during 1982 and 1983 companies were moving toward 
their long-term, or equilibrium. response to the credit, and that by 198-I. 
aggregate spending had fully adjusted in response to the marginal credit 
benefit that the average company expected to receive. We assumed that 
this average expected marginal benefit is constant over time and can 
best be approximated as:’ 

ERc82,3 = (ERC82 + ERC83) / 2. -- 

For the later years in our time frame, 1984 and 1985. we determined the 
percentage by which aggregate research expenditures were higher due 
to the credit as follows: 

g84,5 = ERC82.3 x (-l)long-run elasticity. 

For the transitional years, 1982 and 1983, we assumed that 

g82 = g81 + (g84,5 - g81)/3, and 

g83 = g81 + 2(g84,5 - g81)/3. 

We estimated this expenditure growth using several alternative values 
for the long-run elasticity, ranging between -.2 and -.5. 

Determining the Amount To estimate the amount of spending stimulated by the credit in 198 1 

of Spending Stimulated by (G81), we used the following relationships among total actual spending 

the Credit Each Year 
on qualified research in 1981 (TE81), the total spending that would have 
occurred in the absence of the credit (PE81), and g81: 

“In the formulas that follow, underlmmg mdlcates that a term refers to a welghted average value 

‘We excluded ERC81 from ths average because of its transitional nature. 
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TE81 = (l+g81)PE81. 

PE81 = TE81 / (l+g81). 

G81 = g81 x PE81 = g81 x TE81 / (l+g81). 

We estimated the amount of spending stimulated in later years in a slmi- 

lar manner. 

G82 = g82 x PE82. 

G83 = g83 x PE83. 

G84 = g84.5 x PE84. 

G85 = g84,5 x PE85. 

Before calculating G81 through G85, we had to estimate TE81 through 
TE85. SOI estimates the aggregate amount of qualified spending that is 
reported on forms 6765 each year. However it does not estimate the 
amount spent by corporations that do not file a form 6765 for that year. 
Since we had estimated the spending of our sample corporations when 
they did not file for the credit, we could compute the ratio of total sam- 
ple spending over total sample reported spending for each year. We esti- 
mated TE81 through TE85 by multiplying XII’S estimates of aggregate 
reported spending each year by the ratio of total spending to reported 
spending from our sample for that year. Table IV.2 presents a compari- 
son between our estimates of total qualified research spending and the 
NSF’S estimates of total corporate F&D spending. The table also presents 
our estimates of the credit’s revenue cost for each year. We obtained the 
revenue cost estimate for each year by multiplying SOI’s estimate of the 
amount of credit claimed against current tax liabilities by our sample 
ratio of the amount claimed against current liabilities or carried back 
over the amount claimed against current liabilities. 
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Table IV.2: Estimates of the Aggregate 
Revenue Cost oi the R&E Credit and 
Aggregate Qualified Research Spending, 
1981-1985 (Dollars tn Bllllons) 

Total 
1981. 

1980 1981 1982 1983 1984 1985 1985 ____~~-~ ~__ 
Estimated revenue cost of the 
credP tb- $8 $1 2 $1 5 $1 8 $1 7 s- ~___.~ 
Esttmated qualtfted research 
spendlng3 185 24 4 28 1 30 4 34 2 37 6 lj‘l 

---._ .~_~ 
Research spending reported by 
NSF 30 4 354 39 5 42 9 48 3 51 7 2” _ 

Ratio of qualified research 
spending to spendrng reported 
bv NSF 0607 0689 0712 0709 0708 0727 0 -* 

aThese are estimates of the amounts of credit used against current iiatwbes plus the amounts of 
excess credit carned back to offset prior-year IlabMes 

“These are estimates of the amounts spent by all corporations whether or not they flied forms 6765 
The 1981 amount represents full-year spending. even though spending before July 1 1981 did not 
qualify for the credit 

Determining the By summing G81 through G85, we obtained an estimate of the total 

Spending Stimulated 
amount of spending stimulated by the credit from 198 1 through 1985. 

Per Doll& of Revenue 
To determine the spending stimulated per dollar of revenue cost. we 
simply divided the amount of spending stimulated by our estimate of tht 

cost 
total revenue cost of the credit for the same period. Our results are sen- 
sitive to changes in our assumed values for the long-run price elasticity 
and the discount rate. We believe that a price elasticity of -.35 (the mid- 
point in the range of accepted estimates) and a discount rate of 12 per- 
cent are reasonable assumptions, but other combinations of values for 
these parameters are plausible. Table IV.3 presents the estimates of 
both the total amount of spending stimulated and the amount stimulates. 
per dollar of revenue cost that we obtained using a range of alternative 
values for the parameters. 
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Table IV.3 The Amount of Qualified 
Research Spending Stimulated by the 
R&E Credit, 1981-1985 

Parameter assumptions 
Discount rate=.09 
Price elasttcfty = - 2 
Prtce elasttclty = 35 
Pnce elastmty = 5 
Discount rate=.12 
Price elasticity = - 2 

Price elastlclty = 35 
Price elasttcity = - 5 

Discount rate=.15 
Price elasticity = 2 

Price elasticity = - 35 

Price elastlcltv = 5 

Amount of qualified Amount stimulated 
research stimulated per 9 of credit 

by the credit claimed 

__- 
$860 3 :2 __ 
1 473 2’ 

2 092 3’7 

1 025 .- 3 

1764 25 
2513 3c 

.- 1.180 

2.039 29 

2.911 42 
Source GAO analysis of a subset of 800 corporations from SOI s annual samples of corporate tncome 
tax returns 

Evaluating SEC Data Our analysis was limited in scope because data were not available on 

as a Proxy for Tax 
qualified research spending past 1985. We explored the possibility of 
using research spending data from SEC to extend our time series through 

Data 1987. However. because of year-to-year discrepancies. we concluded 
that the SEC data were not suitable for our analysis. 

Companies with securities listed on national security exchanges and cer- 
tain companies with securities traded over the counter are required to 
file 10-K forms with the SEC each year. Companies that file these forms 
are instructed to estimate the amount that they have spent on R&P for 
that year, if such spending is “material.” The R&D spending that a com- 
pany reports to SEC can differ significantly from the amount of qualified 
research spending that the same company claims on its form tiiti.7. Most 
notably, the amounts reported to the SEC can include overseas R&;-D 
spending as well as spending on engineering and routine technical ser- 
vices that would not qualify for the F&E credit. 

Data reported to SEC are included in McGraw-Hill’s COMPI’ST-4T data- 
base. COMPUSTAT contains financial data for over 6,000 compames for 
over 20 years, ending with 1987. We tried to match the tax data records 
for our sample of 800 corporations with the COMPC’STAT data records 
for the same corporations. We identified 219 corporations that had c’om- 
plete time series of both qualified research spending and R&II spending 
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contained in COMPUSTAT. A comparison of the two measures of spend- 
ing for these corporations showed that from 1980 through 198.5. quali- 
fied spending grew 1.04 times as rapidly as R&D spending. For individual 
years during that period, however, the rates of spending growth dif- 
fered markedly. Between 1980 and 1981. for example. qualified spend- 
ing grew 1.46 times as rapidly as R&D spending, while between 1983 and 
1984 it grew only .72 times as rapidly. 

To demonstrate how the year-by-year discrepancies in spending growth 
rates could distort estimates of the effective rate of credit, we computed 
weighted average effective rates for 1981 through 1983. using the sepa- 
rate measures of spending. We found that while the 1981 estimates wert, 
nearly the same whether we used tax data or COMPUSTAT data. the 
1982 estimate that was based on tax data was more than 70 percent 
higher than the 1982 estimate that was based on SEC data. The 1983 tax 
estimate was almost 30 percent lower than our estimate using the 1983 
COMPUSTAT data. We concluded from these results that the COMPUS- 
TAT data were a poor proxy for tax data when estimating effective 
rates of credit. 
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A Comparison of the Proposed Credit With 
Revenue Equivalent Single-Rate Credits 

The purpose of this appendix is to describe in more detail three points: 
(1) both the effective rate and the revenue cost of the proposed credit 
would depend on the distribution of spending across corporations 
(ranked according to their spending growth rates); (2) the rate at ivhich 
a single-rate credit would have to be set in order to cost no more rev’enue 
than the proposed credit would also depend on the distribution of spend- 
ing; and (3) for a wide range of distributions, a revenue-equivalent. sin- 
gle-rate credit would provide a lower average incentive than the 
proposed credit. 

In table c’. 1, we present comparisons between the proposed credit and 
single-rate credits for four possible spending distributions. Case 1 shows 
that if the distribution were similar to what it was in 1985, the weighted 
average marginal rate of the proposed credit would be 16.4 percent and 
the cost per $100 of spending would be $4.40. The revenue-equivalent 
average marginal rate of a single-rate credit in this case would be 10.8 
percent. If the spending distribution were shifted more to corporations 
with rapidly growing expenditures, as in cases 2 and 3, the average mar- 
ginal rates and revenue costs of both the proposed and revenue-equiva- 
lent single-rate credits would be higher. In both cases, however. the 
average marginal rate of the single-rate credit would be lower than that 
of the proposed credit. Case 4 demonstrates that if a larger share of 
total spending were to be done by corporations in which spending grew 
slowly, the revenue cost and incentives provided by both credits would 
be lower and the incentive provided by the single-rate credit would still 
be lower than that of the proposed credit. In these examples. changes in 
the effective rate of credit resulted from changes in the distribution of 
spending, rather than the reverse. 

Table V.l: Computation of Weighted Average Marginal Rates of Credit and Revenue Costs Per 5100 of Expenditures for 
Alternative Credits 
Case 1 -1985 Dtstnbutlon 

Group’s average Proposed credit Single-rate credit 
Group share of rate of growth in Marginal Cost per $100 Marginal Cost per $100 

Growth group total spending spending rates of spending rates of spending 
1 1 0% -42 0% 0 0% $0 00 00 0% $0 30 

2 230 00 70 0 40 109 0 63 

3 72 0 330 20 0 360 109 343 

4 40 2100 100 0 40 109 333 

Wetghted 
average 32 0% 164% 108% 

Total $4.40 t4.39 
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A Comparison of the Proposed Credit With 
Revenue Equivalent SingleRate Credits 

Case 2--3isIrlbdtion Moderately Higher Than 1985 

Group’s average 
Group share of rate of growth in 

Growth group total spending spending 
0 5% -40 0% 

2 125 40 

3 79 0 40 0 
4 80 220 0 

Svelshted 
aLerage 49 5% 

Total 

-___ 
Proposed credit Single-rate credit 

Marginal Cost per $100 
rates of spending 

Marginal Cost per $100 
rates of spend@ 

0 0% $0 00 00 60 $0 : 
70 0 24 12'3 L ̂ - . 

20 0 4 51 120 2.: 
100 0 80 120 r- L 

17 5% 11 go, 

65.56’ $5.55 

Zase 3-Dlstnbutlon Much Higher Than 1985 

Group’s average 
Group share of rate of growth in 

Growth group total spending spending 
1 0.0% -40 0% 

Proposed credit 
Marginal Cost per $100 

rates of spending 
0.0% $0 00 

credit Single-rate 
Marginal Cost per $1 OC 

rates of spending 
0 0% SC : 

2 50 8.0 70 011 126 -~ C’ 
3 75 0 45.0 20.0 4 66 126 c c. 

4 20 0 250 0 10.0 2.00 126 1 or- 

Welghted 
average 

Total 

._____--. 

84 2% 174% 12 6% 

56.76’ 66.73 

Case 4-Dlstnbutlon Lower Than 1985 

Growth group 

Group’s average Proposed credit Single-rate credit 
Group share of rate of growth in Marginal Cost per $100 Marginal Cost per $100 
total spending spending rates of spending rates of spending 

2.0% -40.0% 0.0% $0 00 0 0% SC 2’ 
2 50.0 -40 70 0.77 9 6----- . -- _- 
3 47.5 30.0 20 0 2.19 96 . r rl _. 
4 05 200.0 100 0 05 96 I- ^ L, _- 

Weighted 
average 

Total 

-. 

12 4% 13 1% 9 4% 

$3.01 $3.02 

“Totals may not add due to rounding. 
Kotes: 
1. Definition of growth groups: 

1: current spending S 75% of base. 
2: 75% of base current spending 5 113.5% of base. 
3: 113.5% of base current spending 5 200% of base. 
4: current spending 200% of base. 
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Revenue Equivalent SingleRate Credits 

2. The distribution of expenditures shown for case 1 are based roughly 
on 1985 data for our sample of 800 corporations. 

3. The average rate of growth for each growth group is the average over 
all companies within the group, with each company’s rate weighted b) 
its share of the group’s spending. The rates shown in case 1 are based 
roughly on 1985 data for our sample of corporations. 

4. The weighted average marginal rates were computed by weighting the 
marginal rate for each group by that group’s share of total spending. 

5. The revenue cost per $100 of expenditures was computed as follows: 

a. Out of every $100 of aggregate expenditures, GGl% is spent by com- 
panies in growth group 1, GGZ% is spent by companies in growth group 
2, etc. These percentages are shown in column two. 

b. Each group’s share of aggregate base expenditures. which we label B , 
can be computed as : B, = GG,% / (1 + AG,), where AG, is the group’s 
weighted average growth rate. The .4G, are shown in column three. 

c. The revenue cost per $100 of spending for the proposed credit is thus: 
(GGl%-Bl)xO= 0 
(GM% - .75xB2) x .07 = x, 
(GG3% - B3) x .2 = x3 
(GG4%-B4)x.l= If4 

sum = total cost per $100. 

where X2 shows the share of the total costs that goes to group 2. X., 
shows the share to group 3, etc. These shares are shown in column five. 

d. The revenue cost per $100 of spending for the single-rate credit is 
thus: 

(GGl%-Bl)xO= 0 
(GG2% - .75xB2) x single rate = x, 
(GG3% - .75xB3) x single rate = x, 
(GG4% - .75xB4) x single rate = xJ 

sum = total cost per $100. 

6. The effective rate and revenue cost comparisons presented in this 
appendix do not take into account the section 174 adjustment. This 
adjustment would reduce all of the nonzero rates and costs by 17 
percent, 
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Details of a Modification to the Proposed Credit 

In this appendix, we explain how the computation of the proposed 
credit would have to be modified in order to produce the rate structure 
presented in figure 4.3. We also use a hypothetical example to sho\v how 
this modification would differ from raising the minimum base limitation 
from 50 percent to 75 percent as a revenue-saving measure. Finally. w’e 
briefly explain how we estimate that the modification could save 
between $78 and $103 million in 1990. 

Taxpayer 
Computations 

Basically. the modification would increase the base used for the regular 
credit computation by 2 percent without giving many more taxpayers an 
incentive to choose the alternative credit computation instead. Under 
the modification. a taxpayer would be allowed to choose between the 
two following computations: 

(1) C = .07 x (QS - .75 x BASE), but not to exceed ,028 x BASE: 

(2) C = .2 x (QS - 1.02 x BASE), 

where C = the amount of credit, QS = current qualified spending, and 
BASE = the regular base for the proposed credit. Whatever choice the 
taxpayer made, his/her credit would be equal to the lesser of C or 10 
percent of QS This last constraint would be a means of retaining the .50- 
percent limitation. 

Option 1 is equivalent to the alternative computation of the proposed 
credit, except that there is a ceiling on the amount of credit that a tax- 
payer could earn. The purpose of this ceiling is to make the option less 
attractive to taxpayers who could qualify for the regular credit. Option 
2 is equivalent to the regular computation of the proposed credit. except 
that the base would be 2 percent higher. 

The following example demonstrates how the base adjustment described 
above would differ from a 75-percent base limitation. Suppose that a 
company would spend $135 on qualified research in the absence of any 
credit. Suppose further that this company’s fixed base under the pro- 
posed credit would be $100 and that the marginal incentive of that 
credit would encourage the company to increase its spending to S 150. 
The first column in table VI.1 shows that this company would earn 
$5.81 of credit for spending that it would have done anyway. it would 
earn $2.49 of credit for its true additional spending (the spending above 
its ideal base), and it would receive a marginal incentive of 16.6 percent. 
If a 75-percent base limit is imposed, the company’s “undeserved” credit 
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Details of a Modification to the 
Proposed credit 

would be reduced from $5.81 to $5.60. while the credit it really 
“desemes” would fall from $2.49 to S.63. The marginal incentive pro- 
vided to the company would be dramatically cut to 4.2 percent. In con- 
trast the 2-percent base adjustment would not affect this company’s 
marginal incentive nor the amount of credit that the company earned 
for its true additional spending. The adjustment would, however. reduce 
the company’s undeserved credit from $5.81 to $5.48. The 7%percent 
limit would save much more revenue than the 2-percent base adjustment 
but at the cost of greatly reducing the credit’s effectiveness. 

Table Vl.1: A Comparison Between the 
75-Percent Base and the 2-Percent Base Proposed Proposed credit with Proposed credit with 
Adjustment credit 75% base limit 2% base adjustment 

Credit for spending that 
company would have 
done anyway $5 81” $5 60B $5 46 

Credit for true additIonal 
spendlnq 2.49a .63’ 2 49’ 

Total credit earned $8.30 $6.23 $7.97 

Revenue saving 
compared to 
proposed credit 

Maralnal incentive 

0 $2.07 fi 33 

16 6%; 4 2%’ 16 6”b 

Note These computations are for a company with a statutory base equal to $100 an Ideal base equal to 
$135, and current spendmg equal to $150 
a2(135-100)(1~ 17) 

b2(135-75x135)(1- 17) 

’ 2(135-102)(1- 17) 

a2(150-1Kl)(1- 17).581 

e2(150-75x150)(1- 17).560 

‘.2(150-102)(1- 17).548 

92(1- 17) 

‘2(1- 75)(1- 17) 

Estimating the 
Revenue the 
Modification Would 
Save 

The modification described above would reduce the credit earned by 
each company in which spending was at least 17 percent above base bt 
an amount equal to $.20 x .02 x the company’s base spending. To estr- 
mate the total revenue savings for a particular year, one needs to estr- 
mate the sum of the fixed base amounts for all companies in which 
spending was at least 17 percent above base. 
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Proposed Credit 

If aggregate qualified research spending were to grow at an annual rate 
of 10 percent from 1985 through 1990 (a little less rapidly than it grew 
during the early 198Os), and if the distribution of spending across 
growth rates in 1990 were similar to the distribution depicted in figure 
4.2. then total base spending by companies in the li-percent-plus group 
would equal approximately $27 billion. If the annual growth rate were S 
percent. instead. and the distribution were slightly more to the left. then 
the base spending figure would be about $23.5 billion. A growth rate of 
12 percent and a distribution slightly more to the right would lead to a 
base spending figure of about $31 billion. 

Base spending of $23.5 billion by the li-percent-plus group in 1990 
would imply a revenue savings of about $78 million after the section 17-l 
adjustment ($.20 x .02 x 23.5 billion x (1 - .17)). Base spending of $31 
billion would imply a revenue savings of about $103 million. If qualified 
spending grows at least as rapidly as GNP does after 1990, and if the 
distribution of spending does not shift to the left (and it is not likely to 
shift to the left if spending and GNP grow at the same rate). then the 
revenue savings will also grow at least as rapidly as GSP does. 
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A Bibliography on the R&E Tax Credit With 
Comments on Some Prior Studies 

The bibliography in this appendix encompasses studies relating to the 
effectiveness of the R&E credit. the price elasticity of demand for H~-CI. 
and the private and social rates of return to R&D. To place our stud). In 
the context of others’ work. we briefly summarize the nature and results 
of prior analyses of the credit’s effectiveness. (See Charles River .&sov~- 
ates [ 19851 and Baily and Lawrence [ 19871 for more extensive rei.le\vs of 
earlier work in this field.) 

Other Studies of the Many attempts have been made to estimate the effectiveness of the KM 

Credit’s Effectiveness 
credit. Because most researchers have lacked access to the confidential 
taxpayer data necessary for accurately estimating the stimulus pro- 

Have Produced Mixed vided by the credit, their estimates have inherent limitations. Several 

Results studies employing time series of aggregate R&D spending data have 
shown that these expenditures have increased significantly since the 
credit came into effect in 1981 .I These analyses did not accurately mea- 
sure the impact of the credit, however, since they did not isolate the 
credit’s influence from that of other possible stimulants. A widely cited 
survey of corporate officials indicated that, in the absence of the credit. 
corporate research spending would have been 0.4 percent less in 198 1, 
1.0 percent less in 1982, and 1.2 percent less in 1983.? Although these 
findings have been questioned because the respondents had an interest 
in promoting the credit, they are roughly consistent with our results. 

Some economists have computed effective rates for the credit using 
research spending data taken from the 10-K forms that corporations file 
with the SEC.” In appendix IV, we explain why we concluded that these 
data are an inaccurate proxy for qualified research expenditures for the 
purpose of estimating effective rates. In a recent study. Altshuler ( 1988 ) 
did use corporate taxpayer data to estimate an average effective rate of 
credit for 1981. She used a computational method and a discount rate 
that differed from ours. Her estimate of 2.3 percent for the 1981 effec- 
tive rate is consistent with the low range of our estimates for that year. 

Finally, Treasury has predicted what the amount of spending stimulated 
per dollar of revenue cost would be for both the current and proposed 
credits if they were to be in effect from fiscal years 1989 through 199:3. I 

‘See Ba11y and Lawrence I 1985 and 1987). Brown (1985). and Mansfield ( 1985 ) 

%ee Mansfield (1985). 

,‘See Charles River Associates [ 1985) and DWOM and Grubert ( 1987) 

%e Ross (1988). 
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Comments on Some Ptiot Studies 

Given the changes in the tax code that have been made since the time 
frame of our analysis, Treasury’s prediction of $.20 for the amount 
stimulated per dollar of credit for an extension of the current credit is 
consistent with our estimated range of S.15 to S.36 for the earlier ver- 
sion of the credit. We have explained why we believe that predictions of 
the amount stimulated per dollar of credit for the proposed credit are 
necessarily subject to large errors. We do, however, believe that Trea- 
sury’s predictions of $1.21 for the amount stimulated per dollar of credlr 
under the congressional proposal and $1.11 for the administration pro- 
posal are plausible. 
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General Government Division 

B-231239 

September 5, 1989 

The Honorable Dan Rostenkowski 
Chairman, House Committee on Ways and Means 
House of Representatives 

The Honorable Lloyd Bentsen 
Chairman, Senate Committee on Finance 
United States Senate 

The Honorable Brian Donnelly 
House of Representatives 

This report responds to a request to review the research and experimentation tax credit and 
a legislative requirement to study the credit’s structure and effectiveness. The report 
discusses IRS’ administration of the credit, the effectiveness of the credit in stimulating 
additional business research spending, and potential changes to the credit’s structure that 
could increase its effectiveness. 

We are sending copies of the report to the Secretary of the Treasury, the Commissioner of 
Internal Revenue, and other interested parties upon request. 

Major contributors to this report are listed in appendix VIII. If you have any questions, 
please call me on (202) 275-6407. 

Jennie S. Stathis 
Director, Tax Policy and 

Administration Issues 




