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Estimated State-Level Employment Impact
of Enhancing Federal R&D Tax Incentives
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Tax incentives for research and development (R&D) in America are less generous than in
comparable countries—and now prevent firms from expensing the full value of R&D investments
in the first year. Enhancing R&D tax incentives would create high-paying jobs across the country.

KEY TAKEAWAYS

» Recent changes to federal tax law prevent firms from expensing the full value of
investments in R&D in the first year they incur the cost.

= Restoring full expensing would create 81,000 direct jobs nationally, doubling the tax
credit rates would create 188,000 direct jobs, and enacting both policies would create
269,000 jobs.

= Congress should enhance federal R&D tax incentives by restoring full, first-year expensing
of R&D expenditures and doubling the R&D credit rates.

= Some states would benefit more than others, but all would see direct job creation.
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INTRODUCTION

Business R&D drives innovation and competitiveness and creates millions of high-paying jobs.
Federal R&D tax incentives exist to spur further business investment in R&D and raise R&D
expenditures toward their socially optimal rate. However, R&D investment is still well below that
optimal level, and U.S. business R&D tax incentives are paltry compared with those in other
advanced economies. The recent removal of first-year full expensing of R&D expenditures has
only worsened these problems. Increasing the generosity of R&D tax incentives would boost
business R&D spending and create jobs in all 50 states plus Washington, D.C.

The purpose of this report is to estimate the employment gains to each state (and Washington,
D.C.) under three scenarios:

1. If full expensing of R&D expenditures in the first year is restored.

2. |f the statutory rates of the regular credit (RC) and alternative simplified credit (ASC) for
qualified research and development expenditures (QRE) are doubled to 28 percent and
40 percent, respectively.

3. If full expensing is restored and the rates are doubled.

This report builds on a 2020 Information Technology and Innovation Foundation (ITIF) report by
John Lester and Jacek Warda.! To avoid overcomplicating this new report, we only consider
hypothetical changes to federal tax incentives and do not consider state-specific policies.
Moreover, we report only direct job creation and do not estimate the number of indirect and
induced jobs. States’ actual employment gains are therefore understated.

Overall, we estimate that 81,000 direct jobs would be created if full expensing were restored,
188,000 would be created if the credit rates were doubled, and 269,000 would be created if
both actions were taken. These jobs are especially desirable because they pay high wages—the
median national hourly wage in the Scientific Research and Development Services industry
(NAICS 541700) was $48.47 as of May 2021—and have high employment multipliers.? The
states expected to benefit the most are those with high business R&D intensities—defined as
business R&D expenditures as a share of gross domestic product (GDP)—including California,
Massachusetts, Michigan, and Washington. But all states are expected to see job creation.

POLICIES UNDER CONSIDERATION

Full First-Year Expensing

As part of the 2017 Tax Cut and Jobs Act, starting in 2022, U.S. businesses are no longer
allowed to fully deduct their R&D expenditures from their taxable income—a practice known as
“first-year full expensing.” Instead, they must deduct the expenses according to a b-year
depreciation schedule (and a 15-year schedule for R&D performed abroad). Because of the time
value of money and devaluation from inflation, the present real value of the deductions (in the
year the expenses are made) is lower; thus, the incentive to invest in R&D is lower.

Regular and Alternative Simplified Credits

The United States provides two primary federal R&D tax credits: the RC and the ASC. These
credits provide an incentive to invest in R&D by ultimately lowering the acquisition costs the
firms bear by reducing their federal corporate income tax liability.
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Under the RC, firms can claim a 20 percent credit on QRE above a “base level,” which is equal
to their R&D intensity in the period 1984-1988 times the average of sales in the preceding four
years. QRE includes workers’ wages, the cost of certain supplies, and the rental or lease costs of
computers and computing services—and they account for almost two-thirds of total business
R&D expenditures.® There are special rules for calculating base-period R&D intensity if a firm did
not exist over the entire 1984-1988 period.* If a firm’s current R&D spending exceeds the base
level, it can claim a 20 percent tax credit on the difference. However, the base level must be at
least half of current-year R&D expenditures. For firms subject to this constraint, each additional
dollar spent on R&D raises the minimum base level by 50 cents, so only half the additional
dollar is eligible for the 20 percent credit. These firms therefore face an effective marginal credit
rate equal to half the statutory rate, or 10 percent.

Alternatively, the R&D ASC lets a firm claim a 14 percent credit on QRE above 50 percent of its
base level, which is the firm’s average QRE over the preceding three years. If a firm does not
have any R&D expenditures over the last three years, it can instead claim a 6 percent credit on
50 percent of its QRE in that year.

Because the following year's ASC base increases with an increase in the current year’s
expenditures, the effective ASC rate is less than the statutory 14 percent rate. If a firm spends
an additional dollar on QRE in the current year (assuming it has already surpassed the 50
percent threshold), it will receive a 14-cent credit. However, its ASC base in each of the
following three years will be 33 cents higher than it would be otherwise, and thus it would lose
2.33 cents in credits in each of the following three years (relative to what it would receive
otherwise).® Assuming a 7.7 percent discount rate, as in Lester and Warda (2020), the present
real value of the forgone credits is 6 cents. Therefore, the effective credit is only 8 cents per
additional dollar, or 8 percent.

R&D GAINS FROM RESTORING FULL EXPENSING

We estimate the employment gains from restoring full expensing by first calculating how the
policy affects the B-index R&D subsidy rate. We then use a fixed-effects econometric model to
estimate a relationship between changes in the subsidy rate and business-funded R&D
expenditures for OECD countries. Though we use country-level data, one key assumption going
forward is that this relationship also holds at the U.S. state level.

Changes to the B-Index Subsidy Rate

The B-index subsidy rate is defined as one minus the revenue needed to break even on an
additional dollar of R&D investment and is estimated assuming full expensing is the norm. That
is, absent any other financial R&D incentives, the B-index subsidy rate in a country with full
expensing of R&D expenditures is O percent. Changing to a b-year depreciation schedule, firms
can only deduct 20 percent of the nominal value of the expenditure per year. Again assuming a
7.7 percent discount rate, firms can now only deduct 86.7 percent of the real present value of
the expenditures. With a 21 percent federal corporate income tax rate, this implies a 3.5
percentage-point increase in the B-index subsidy rate from the restoration of full expensing. (See
the appendix for a more detailed calculation.)
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Econometric Model

Data for the B-index subsidy rate is available for Organization for Economic Cooperation and
Development (OECD) countries through the OECD.Stat website. With this data and OECD data on
R&D expenditures funded by the business sector in each country, we construct a panel dataset
with which we estimate a relationship between the B-index subsidy rate for large, profitable firms
and business-funded R&D expenditures. The result is an unbalanced panel dataset for the years
2004 to 2020 for the 33 OECD countries for which at least 10 annual data points are available
for each variable. The appendix provides a list of the countries included.

The relationship is estimated using the following fixed effects model:
In (Business R&D Expenditure);, = Bo + P1(Subsidy Rate);; + [ In(GDP);; + a; + 7 + &+

where In (Business R&D Expenditure);, is the natural logarithm of business-funded R&D
expenditures in country i in year t; (Subsidy Rate); . is the B-index subsidy rate (multiplied by
100) for country i in year t; In(GDP);, is the natural logarithm of country i’s GDP in year t; a
and 7 represent country and year fixed-effects, respectively; and ¢; is the error term.

Results

Table 1 shows the coefficient estimates for the model. Because our model exhibits
heteroskedasticity, we report results using robust standard errors. Specifically, a 1 percentage-
point increase in the B-index subsidy rate is associated with a 0.9 percent increase in R&D
funded by businesses, and the relationship is statistically significant at the 95 percent
confidence level. Thus, we estimate that the restoration of full expensing would increase
business-funded R&D expenditures in each state by 3.1 percent. For all 50 states plus
Washington, D.C., combined, this implies an increase of $18.6 billion.

The appendix reports the model results when R&D expenditures funded by other sectors are the
dependent variable. When using robust standard errors, only higher education exhibits a
statistically significant relationship with the B-index subsidy rate. However, the model’s within-
group R2is low (0.21), and since we are concerned with extrapolating these results to estimate
state-level effects, the relationship between the subsidy rate and R&D expenditures funded by
higher education is not used in the following estimations. Lastly, the model is run again for each
of the different funding sectors, but this time with one-period lagged subsidy rates, particularly
to see if forgone tax revenue affects government R&D funding in the following year. No
statistically significant relationship is found.

Table 1: Regression results®

Independent  Coefficient Standard Within- Between-

Variable Estimate Pr(>ltl) Error Group R? Group R? Overall R?
B-index
subsidy rate 0.009 0.021** 0.0036
(in %) 0.62 0.79 0.78
In(GDP) 1.323 0.000*** 0.1643

Note: Statistically significant at *** p<0.01, ** p<0.05
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R&D GAINS FROM DOUBLING CREDIT RATES

To estimate gains from changes to the credit rates, we draw on the extensive existing empirical
literature studying the relationship between forgone tax revenue and induced R&D spending. We
estimate the increase in business-funded R&D from doubling the RC and ASC marginal rates by
estimating the subsequent forgone tax revenue and multiplying it by a factor of 1.25.

Estimating Forgone Tax Revenue

We estimate forgone tax revenue using table 1 from Lester and Warda's 2020 report, recreated in
table 2. Using 2011-2014 data from the Internal Revenue Service to determine the share of
business R&D expenditures that qualify for each credit, the duo estimate that the effective
federal credit rate on R&D spending is 5.8 percent. Thus, doubling both the RC and ASC
marginal rates implies the effective rate also doubles to 11.5 percent.” That is, additional
forgone revenue equals 5.8 percent of business R&D expenditures. We therefore multiply our
estimates for states’ 2022 business-funded R&D expenditures (see appendix) by 5.8 percent to
calculate forgone federal tax revenue by state. Specifically, we estimate total forgone revenue in
the 50 states plus Washington, D.C., to be $34.5 billion.

Tahle 2: Effective federal tax credit rate on business R&D spending (Lester and Warda, 2020)

Weighted
Marginal Marginal
Share Rate Rate
Qualified Research Expenditure (QRE) that is:
Eligible for the Regular Credit
Not constrained by the minimum base 4.5% 20.0% 0.9%
Constrained by the minimum base 26.3% 10.0% 2.6%
All 30.9% 11.5% 3.5%
Eligible for the Alternative Simplified Credit 69.1% 8.0% 5.5%
Weighted average federal credit rate on QRE 9.0%
Effective rate on total R&D spending® 5.8%

Estimating the Increase in Business R&D

There is a wide literature estimating the increase in business R&D from changes in the tax credit.
Estimates vary considerably, though there seems to be a consensus that each additional dollar in
forgone tax revenue induces at least $1 in additional business R&D expenditures. For example,

in a 1993 paper, Philip Berger estimated that the 1981 R&D tax credit generated $1.74 in
additional business R&D spending for each dollar of forgone revenue.® Two years later, in a report
for the U.S. Office of Technology Assessment, economist Bronwyn Hall estimated the
relationship to be roughly one-to-one.'° Kenneth Klassen, Jeffrey Pittman, and Margaret Reed
concluded that, on average, each dollar of forgone revenue induces $2.96 of additional R&D
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spending in the United States (and $1.30 in Canada).!! And more recently, Andrew Finley,
Stephen Lusch, and Kirsten Cook found that among U.S. firms that did not qualify for the
existing RC, the ASC induced $2.26 in additional R&D spending for every tax dollar lost.'? In
light of this research, and for consistency with past ITIF assessments, we assume a conservative
multiplication factor of 1.25—that is, every dollar in forgone revenue induces $1.25 in business
R&D spending. Therefore, in aggregate, we estimate that the $34.1 billion of forgone revenue
induces an additional $42.6 billion in business-funded R&D expenditures.

STATE-LEVEL EMPLOYMENT EFFECTS

Table 3 reports the estimated 2022 values for each state’s business-funded R&D expenditures,
the average annual earnings of science and technology (S&T) employees, expected induced
business-funded R&D in each scenario, and expected job creation. Business-funded R&D for
2022 is estimated using 2019 state-level data and 2021 country-level data from the National
Science Foundation (NSF). S&T earnings data is provided by the Bureau of Labor Statistics, and
the data is from 2021. The appendix provides a detailed description of the estimation
methodologies used to arrive at these figures.

According to data from the Internal Revenue Service, wages made up 70 percent of QRE in
2014 (the last year for which data is available).'® Unfortunately, this data is not available at the
state level, so we assume this holds for all states. Moreover, per Lester and Warda, QRE accounts
for 63.7 percent of all business R&D spending.!* Therefore, we assume that 44.6 percent of
induced R&D spending will be paid out in wages. We divide this by the average annual earnings
of S&T employees in each state to calculate jobs added.

Overall, we estimate that approximately 81,000 direct jobs (24 per 100,000 people) would be
created if first-year full expensing were restored, 188,000 (57 per 100,000) would be created if
the tax credit rates were doubled, and 269,000 (81 per 100,000) would be created if both
actions were taken.

The biggest beneficiaries—in terms of both gross jobs created and jobs created per capita—
would be California, Massachusetts, Michigan, and Washington, which are states with high
business R&D intensities. If both policies were to be enacted, we expect California would gain
78,117 jobs (200 per 100,000), Massachusetts would gain 14,869 (213 per 100,000),
Michigan would gain 13,885 (138 per 100,000), and Washington would gain 17,653 (227 per
100,000).

Other states with lower R&D intensities would also see high levels of job creation, particularly
when accounting for population. For example, Minnesota, Wisconsin, and Wyoming all rank in
the top 15 in terms of expected jobs created per capita despite R&D intensities below the
national level. Some less-expected beneficiaries and the number of expected jobs added if both
policies were enacted:

= |daho, 2,029 total jobs (105 per 100,000)

= [Indiana, 5,666 total jobs (83 per 100,000)

= Minnesota, 4,770 total jobs (83 per 100,000)

= North Carolina, 8,080 total jobs (76 per 100,000)
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= Pennsylvania, 9,771 total jobs (75 per 100,000)
= Wisconsin, 4,410 total jobs (75 per 100,000)
= Wyoming, 550 total jobs (95 per 100,000)

In some cases, job creation from these policies is estimated to be larger than the number of jobs
created by the oft-touted openings or expansions of individual plants. For example, the expected
direct job creation in Michigan if both policies were enacted is more than three times the
number of jobs expected to be created from General Motors’ $7 billion investment in its Orion
Township assembly plant announced last year (13,885 vs. 4,000).'* Semiconductor
manufacturing firm Wolfspeed recently announced its planned multibillion-dollar investment in
North Carolina and that, with federal funding obtained through the CHIPS and Sciences Act, it
hopes to create 1,800 jobs over the next eight years.!® By our estimates, more direct jobs
(2,437) would be created in North Carolina if just first-year full expensing were restored, and 4.5
times as many (8,080) would be created with both a return to full expensing and a doubling of
the tax credit rates.

CONCLUSION

This report estimates direct job creation at the state level from expanded business R&D tax
incentives under three scenarios: the restoration of full expensing, the doubling of the ASC
statutory rate, and the implementation of both these policies.

Overall, we estimate that 81,000 direct jobs would be created if full expensing were restored,
188,000 jobs would be created if the R&D tax credit rates were doubled, and 269,000 jobs
would be created if both policies were enacted. The states that would benefit the most from such
policies are those with high business R&D intensities, such as California, Massachusetts,
Michigan, and Washington. Other, less-R&D-intensive states such as Minnesota, Wisconsin, and
Wyoming would also see high levels of per capita job creation. Moreover, since we only report
estimates for direct job creation, the full employment benefit to each state is understated.
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Table 3: Estimated employment impact of federal R&D incentive scenarios'’

2022 Baseline Impact of First-Year Full Expensing Impact of Doubled R&D Tax Credit Rates Impact of Both
Average
Salary of Additional Additional Additional Additional Additional Additional
Business- S&T Induced R&D Jobs Induced R&D Jobs Induced R&D Jobs
Funded R&D Employees Business- Additional Created Per Business- Additional Created per Business- Additional Created Per

(Estimate in (Estimate in Funded R&D R&D Jobs 100,000 Funded R&D R&D Jobs 100,000 Funded R&D R&D Jobs 100,000

State Billions) Thousands) (Millions) Created Residents (Millions) Created Residents (Millions) Created Residents
Ala. $1.6 $95.4 $49 231 4.5 $114 534 10.5 $164 764 15.1
Alaska $0.1 $96.3 $2 8 1.1 $4 19 2.6 $6 27 3.7
Ariz. $6.7 $96.7 $209 962 13.1 $483 2,227 30.3 $691 3,189 43.3
Ark. $0.6 $79.5 $18 99 3.2 $41 229 7.5 $58 327 10.7
Calif. $207.6 $122.4 $6,467 23,563 60.4 $14,974 54,554 139.8 $21,441 78,117 200.2
Colo. $7.1 $107.5 $220 911 15.6 $509 2,110 36.1 $728 3,022 51.7
Conn. $8.3 $103.9 $258 1,109 30.6 $598 2,567 70.8 $857 3,676 101.4
Del. $2.7 $106.0 $85 358 35.2 $197 830 81.5 $282 1,188 116.7
D.C. $0.3 $123.2 $11 39 5.9 $25 91 13.6 $36 131 19.5
Fla. $8.1 $89.1 $253 1,265 5.7 $585 2,928 13.2 $838 4,193 18.9
Ga. $6.1 $98.4 $191 864 7.9 $441 2,001 18.3 $632 2,865 26.3
Hawaii $0.2 $92.7 $5 25 1.8 $12 58 4.1 $17 84 5.8
Idaho $3.6 $82.1 $113 612 31.6 $261 1,417 73.1 $373 2,029 104.6
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2022 Baseline

Impact of First-Year Full Expensing

Impact of Doubled R&D Tax Credit Rates

Impact of Both

Average
Salary of Additional Additional Additional Additional Additional Additional
Business- S&T Induced R&D Jobs Induced R&D Jobs Induced R&D Jobs
Funded R&D Employees Business- Additional Created Per Business- Additional Created per Business- Additional Created Per

(Estimate in (Estimate in Funded R&D R&D Jobs 100,000 Funded R&D R&D Jobs 100,000 Funded R&D R&D Jobs 100,000

State Billions) Thousands) (Millions) Created Residents (Millions) Created Residents (Millions) Created Residents
Ml $18.2 $98.9 $566 2,551 20.3 $1,310 5,905 46.9 $1,876 8,456 67.2
Ind. $10.3 $83.5 $320 1,709 25.0 $741 3,957 57.9 $1,060 5,666 82.9
lowa $3.2 $87.9 $99 503 15.7 $230 1,165 36.4 $329 1,668 52.1
Kan. $3.7 $85.1 $115 604 20.6 $267 1,398 47.6 $382 2,002 68.2
Ky. $1.6 $78.5 $51 289 6.5 $118 668 14.8 $168 957 21.2
La. $0.7 $85.5 $23 120 2.6 $53 227 6.0 $76 397 8.6
Maine $0.5 $86.8 $16 81 5.8 $36 187 13.5 $52 268 19.4
Md. $5.7 $114.8 $179 694 11.3 $414 1,607 26.1 $592 2,301 37.3
Mass. $37.2 $115.2 $1,159 4,485 64.2 $2,683 10,384 148.7 $3,841 14,869 213.0
Mich. $27.5 $91.1 $856 4,188 41.7 $1,981 9,697 96.6 $2,837 13,885 138.4
Minn. $10.2 $98.9 $319 1,439 25.2 $739 3,331 58.3 $1,058 4,770 83.4
Miss. $0.4 $77.0 $12 69 2.3 $28 159 5.4 $39 228 7.8
Mo. $5.5 $87.5 $173 880 14.2 $400 2,037 33.0 $572 2,917 47.2
Mont. $0.2 $73.9 $8 45 4.0 $17 105 9.4 $25 151 13.4
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2022 Baseline

Impact of First-Year Full Expensing

Impact of Doubled R&D Tax Credit Rates

Impact of Both

Average
Salary of Additional Additional Additional Additional Additional Additional
Business- S&T Induced R&D Jobs Induced R&D Jobs Induced R&D Jobs
Funded R&D Employees Business- Additional Created Per Business- Additional Created per Business- Additional Created Per

(Estimate in (Estimate in Funded R&D R&D Jobs 100,000 Funded R&D R&D Jobs 100,000 Funded R&D R&D Jobs 100,000

State Billions) Thousands) (Millions) Created Residents (Millions) Created Residents (Millions) Created Residents
Neb. $1.1 $84.1 $33 174 8.9 $76 404 20.5 $109 578 29.4
Nev. $1.3 $85.4 $40 211 6.6 $94 489 15.4 $134 700 22.0
N.H. $1.4 $99.3 $43 193 13.8 $99 446 32.0 $142 639 45.8
N.J. $26.2 $112.1 $818 3,253 3.1 $1,893 7,532 81.3 $2,711 10,785 116.5
N.M. $0.5 $102.5 $17 72 3.4 $38 166 7.9 $55 238 11.3
N.Y. $24.4 $109.3 $760 3,102 15.8 $1,760 7,181 36.5 $2,521 10,283 52.3
N.C. $17.3 $98.3 $538 2,437 22.8 $1,244 5,643 52.7 $1,782 8,080 75.5
N.D. $0.5 $81.5 $15 82 10.5 $35 190 24.4 $50 272 35.0
Ohio $12.5 $90.7 $390 1,917 16.3 $903 4,439 37.8 $1,293 6,356 54.1
Okla. $1.3 $88.0 $42 213 5.3 $97 493 12.3 $139 706 17.6
Ore. $10.2 $99.2 $318 1,428 33.7 $736 3,306 78.0 $1,054 4,734 111.6
Pa. $19.4 $91.2 $603 2,947 22.7 $1,396 6,824 52.6 $1,999 9,771 75.3
R.L $0.8 $105.8 $26 108 9.9 $60 251 23.0 $85 359 32.9
S.C. $2.2 $86.1 $69 355 6.7 $159 822 15.6 $227 1,178 22.3
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2022 Baseline Impact of First-Year Full Expensing Impact of Doubled R&D Tax Credit Rates Impact of Both
Average
Salary of Additional Additional Additional Additional Additional Additional
Business- S&T Induced R&D Jobs Induced R&D Jobs Induced R&D Jobs
Funded R&D Employees Business- Additional Created Per Business- Additional Created per Business- Additional Created Per
(Estimate in (Estimate in Funded R&D R&D Jobs 100,000 Funded R&D R&D Jobs 100,000 Funded R&D R&D Jobs 100,000
State Billions) Thousands) (Millions) Created Residents (Millions) Created Residents (Millions) Created Residents
S.D. $0.2 $78.2 $8 44 4.8 $18 101 11.1 $25 145 15.9
Tenn. $2.1 $84.5 $64 337 4.8 $148 781 11.1 $212 1,118 15.9
Texas $32.2 $98.7 $1,002 4,525 15.1 $2,320 10,476 34.9 $3,322 15,001 50.0
Utah $3.6 $88.8 $112 561 16.6 $259 1,298 38.4 $370 1,859 55.0
Vt. $0.3 $86.7 $9 49 7.5 $22 112 17.4 $31 161 24.9
Va. $5.8 $113.8 $180 704 8.1 $416 1,630 18.8 $596 2,334 26.9
Wash. $46.9 $122.4 $1,462 5,325 68.4 $3,384 12,328 158.3 $4,845 17,653 226.7
W.Va. $0.3 $78.3 $10 55 3.1 $22 127 7.2 $32 182 10.3
Wis. $8.2 $86.0 $256 1,330 22.6 $594 3,080 52.3 $850 4,410 74.8
Wyo. $0.9 $78.6 $29 166 28.6 $68 384 66.1 $97 550 94.7
TOTAL $597.6 $102.1 $18,616 81,000 24.4 $41,300 188,000 56.5 $61,716 269,000 80.8
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APPENDIX

Calculating the Change in the B-Index Subsidy Rate

The B-index is the present value of pre-tax income needed to break even on an additional dollar
spent on R&D. The B-index subsidy rate is then one minus this value. A country’s B-index is
defined as

1-4

B =
1—-71

where A is the combined net present value of allowances and credits for R&D expenditures and t
is the tax rate. For our purposes, we can assume the simple case where the only allowance is
firms’ ability to expense their R&D expenditures, so that A = 6t, where 6 is the fraction of the
present value of the expenditure firms can deduct from their taxable income. When firms can
deduct all of their R&D expenses in the first year, 8 = 1 and B = 1. The subsidy rate is therefore
0 percent. This is what is meant by the fact that first-year full expensing is considered the base
case for the B-index subsidy rate.

However, with a b-year depreciation schedule, firms can only deduct 20 percent of the R&D
expenditures from their taxable income in each of the next five years. Assuming a 7.7 percent
annual discount rate, the new value of 8 is

6 = ; 02 = 0.867
Y 4 (1.077)! o
=

Therefore, firms can only expense 86.7 percent of the present value of their R&D expenditures.
Under this scenario and with the United States’ 21 percent federal corporate income tax rate,
B = 1.035, and the subsidy rate is therefore -3.5 percent. Thus, the switch to a 5-year
depreciation schedule would lower the B-index subsidy rate by 3.5 percentage points, and a
switch back to full expensing would increase the rate by 3.5 percentage points.!®

Econometric Model and Results
The following countries were included in the econometric model.

Tahle 4: OECD countries included in the econometric analysis

Austria Greece Netherlands
Belgium Hungary Norway

Canada Iceland Poland

Chile Ireland Portugal
Colombia Israel Slovak Republic
Czech Republic ltaly Slovenia
Denmark Japan South Korea
Estonia Latvia Spain

Finland Lithuania Turkey

France Luxembourg United Kingdom
Germany Mexico United States
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The results of the econometric analysis considering R&D funded by other sectors are reported in
table b. The models follow the same exact structure as that for business-funded expenditures. As
mentioned previously, only R&D funded by higher education exhibits a statistically significant
relationship with the B-index subsidy rate. However, this model only explains 21 percent of
within-country variation in R&D expenditures, so it is disregarded for the report’s estimations.

Table 5: Regression results for R&D funded by other sectors™

Within-
Funding Independent Coefficient Standard | group  Between- Overall
Sector Variable Estimate Pr(>ltl) Error R? group R? R?
B-index
subsidy rate -0.001 0.798 0.0021
Government (in %) 0.72 0.91 0.90
In(GDP) 1.093*** 0.000 0.0853
B-index
Higher subsidy rate 0.014** 0.013 0.0054
Education (in %) 0.21 0.84 0.82
In(GDP) 1.178*** 0.002 0.3433
B-index
Nonprofit s.ubS|dy rate -0.005 0.268 0.0049
Orgapnizations (in %) 0.21 0.70 0.68
In(GDP) 1.637%** 0.000 0.2760

Note: Statistically significant at *** p<0.01, ** p<0.05

The following table 6 reports results for each category of R&D-funding sector with a one-year
lagged B-index subsidy rate as the independent variable of interest. The motivating concern is
that forgone revenue from a higher subsidy rate could lead to lower government-funded R&D in
the following period. However, the relationship between government-funded R&D and the lagged
subsidy rate is still far from statistically significant. The relationship with R&D funded by higher
education is actually statistically significant at the 99 percent level, but the within-country R? is
lower than for the nonlagged subsidy rate. Finally, the relationship between the subsidy rate and
R&D funded by nonprofit organizations is more statistically significant than in the nonlagged
model. However, this relationship is still not significant at the 90 percent level, and the within-
country R? falls to just 0.17.
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Table 6: Regression results with lagged subsidy rate

Within-
Funding Independent  Coefficient Standard | Group  Between- Overall
Sector Variable Estimate Pr(>ltl) Error R? Group R? R?
Lagged B-
e e 0-007% 0.099  0.0043
Business ubsidy 0.58 0.79 0.79
(in %)
In(GDP) 1.333*** 0.000 0.1844
Lagged B-
'“%e’i‘d e -0:001 0.616  0.0020
Government | Soooldy rate 0.68 0.91 0.90
(in %)
In(GDP) 1.027*** 0.000 0.0845
Lagged B-
index
. . 0.015*** 0.003 0.0048
ngher_ S.ubSIdy rate 0.20 0.84 0.82
Education (in %)
In(GDP) 1.144*** 0.004 0.3620
Lagged B-
index
. : -0.005 0.181 0.0035
Nonprofit subsidy rate 0.17 0.70 0.68
Organizations | (in %)
In(GDP) 1.590*** 0.000 0.318

Note: Statistically significant at *** p<0.01, ** p<0.05, * p<0.1

Estimating 2022 State-Level R&D Data

Unfortunately, the most recent NSF data for R&D expenditures at the state level is from 2019;
however, this dataset reports state-level R&D expenditures broken down by both funding and
performing sector—and the NSF recently published its 2021 country-level estimates for R&D
broken down along the same lines. Therefore, we estimate states’ 2021 business-funded R&D by
taking the 2019-2021 growth rate and assuming each state’s business-funded R&D grew at the
national rate.

Using 2021 as the base year would work when considering only a change to the ASC rate;
however, it cannot be used when considering the restoration of full expensing, since 2021 data
still reflects a year in which full expensing was available. Therefore, we estimate states’ 2022
business-funded R&D expenditures using the 3.5-percentage-point decrease in the B-index
subsidy rate and states’ 2022 GDPs—which we estimate by taking the growth rate through the
first three quarters of 2022, annualizing it, and multiplying states’ 2021 GDPs by one plus this
growth rate. We then plug these variables into our econometric model to estimate each state’s

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | FEBRUARY 2022 PAGE 15



change in its business-funded R&D expenditures. (See table 8.) That is, rather than estimating
the value itself, we estimate the change from the 2021 value using the econometric model.

Lastly, we estimate the average S&T salary for each state as the weighted average of the annual
salaries for “Computer and Mathematical Occupations, ” “Architecture and Engineering
Occupations, " and “Life, Physical, and Social Science Occupations” per data from the Bureau
of Labor Statistics. The latest such data is from 2021. Therefore, we estimate 2022 values
simply by accounting for inflation—that is, we assume wages changed only nominally from 2021

to 2022.

Table 7: Data used to estimate states’ 2022 R&D expenditures?'

2021 2022

Estimated Average Average

2019 2021 2021-2022 2022 Salary of Salary of

Business- Business- Annualized Business- S&T S&T
Funded R&D  Funded R&D GDP Growth Funded R&D Employee Employee
State (Billions) (Billions) Rate (Billions) (Thousands)  (Thousands)
Ala. $1.3 $1.5 8.1% $1.6 $88.4 $95.4
Alaska $0.022 $0.1 8.8% $0.1 $89.2 $96.3
Ariz. $5.3 $6.3 7.1% $6.6 $89.5 $96.7
Ark. $0.4 $0.5 10.4% $0.6 $73.6 $79.5
Calif. $167.9 $202.4 4.4% $205.2 $113.3 $1224
Colo. $5.5 $6.5 9.0% $7.0 $99.5 $107.5
Conn. $6.6 $7.9 6.7% $8.2 $96.2 $103.9
Del. $2.2 $2.6 6.2% $2.7 $98.1 $106.0
D.C. $0.3 $0.3 4.6% $0.3 $114.1 $123.2
Fla. $6.4 $7.6 7.9% $8.0 $82.5 $89.1
Ga. $4.8 $5.7 8.2% $6.0 $91.1 $98.4
Hawaii $0.1 $0.2 6.5% $0.2 $85.8 $92.7
Idaho $2.7 $3.2 11.6% $3.6 $76.0 $82.1
M. $14.2 $17.0 7.9% $18.0 $91.6 $98.9
Ind. $7.9 $9.5 8.9% $10.1 $77.3 $83.5
lowa $2.5 $2.9 9.5% $3.1 $81.4 $87.9
Kan. $2.8 $3.4 9.6% $3.7 $78.8 $85.1
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2021 2022

Estimated Average Average

2019 2021 2021-2022 2022 Salary of Salary of

Business- Business- Annualized Business- S&T S&T
Funded R&D  Funded R&D GDP Growth Funded R&D Employee Employee
State (Billions) (Billions) Rate (Billions) (Thousands)  (Thousands)
Ky. $1.3 $1.5 8.9% $1.6 $72.7 $78.5
La. $0.6 $0.7 6.3% $0.7 $79.2 $85.5
Maine $0.4 $0.5 7.1% $0.5 $80.4 $86.8
Md. $4.8 $5.5 5.1% $5.7 $106.3 $114.8
Mass. $29.9 $35.8 5.5% $36.8 $106.7 $115.2
Mich. $21.2 $25.5 8.4% $27.2 $84.4 $91.1
Minn. $8.0 $9.6 7.7% $10.1 $91.5 $98.9
Miss. $0.3 $0.4 8.8% $0.4 $71.3 $77.0
Mo. $4.4 $5.1 8.5% $5.5 $81.0 $87.5
Mont. $0.2 $0.2 8.8% $0.2 $68.4 $73.9
Neb. $0.8 $0.9 12.1% $1.0 $77.9 $84.1
Nev. $1.0 $1.2 8.0% $1.3 $79.1 $85.4
N.H. $1.2 $1.4 0.7% $1.4 $91.9 $99.3
N.J. $20.3 $24.4 8.1% $25.9 $103.8 $112.1
N.M. $0.4 $0.5 8.4% $0.5 $94.9 $102.5
N.Y. $19.8 $23.4 5.7% $24.1 $101.2 $109.3
N.C. $13.4 $16.0 8.4% $17.1 $91.1 $98.3
N.D. $0.4 $0.4 15.3% $0.5 $75.4 $81.5
Ohio $10.0 $11.9 6.7% $12.4 $84.0 $90.7
Okla. $1.0 $1.2 10.0% $1.3 $81.5 $88.0
Ore. $7.9 $9.5 8.0% $10.1 $91.9 $99.2
Pa. $15.2 $18.1 7.5% $19.1 $84.5 $91.2
R.l. $0.7 $0.8 5.2% $0.8 $98.0 $105.8
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2021 2022
Estimated Average Average
2019 2021 2021-2022 2022 Salary of Salary of
Business- Business- Annualized Business- S&T S&T
Funded R&D  Funded R&D GDP Growth Funded R&D Employee Employee
State (Billions) (Billions) Rate (Billions) (Thousands)  (Thousands)
S.C. $1.7 $2.0 9.0% $2.2 $79.7 $86.1
S.D. $0.2 $0.2 9.8% $0.2 $72.5 $78.2
Tenn. $1.6 $1.9 9.8% $2.0 $78.3 $84.5
Texas $23.5 $28.0 13.8% $31.8 $91.4 $98.7
Utah $2.8 $3.3 7.9% $3.5 $82.2 $88.8
Vt. $0.2 $0.3 8.3% $0.3 $80.3 $86.7
Va. $4.8 $5.5 5.5% $5.7 $105.4 $113.8
Wash. $37.1 $44 .9 5.8% $46.4 $113.3 $122.4
W.Va. $0.2 $0.3 11.2% $0.3 $72.5 $78.3
Wis. 6.5 $7.7 7.5% $8.1 $79.6 $86.0
Wyo. $0.7 $0.8 13.2% $0.9 $72.8 $78.6
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