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Disclosure

Any opinions and conclusions expressed herein are those of the
authors and do not necessarily reflect the views of the U.S. Census
Bureau. No confidential information on individual firms is disclosed.

Source: Howell (2017)
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Plan for Talk

• 1) From Howell, S. T. (2017), “Financing Innovation: Evidence
from R&D Grants,” American Economic Review 107(4),
1136–64.

• a) Summary of DOE SBIR data

• b) Effect of grants on innovation

• 2) Summary of Census work to date

• a) Preliminary effects of grants on payroll, employment,
wages, and revenue

• b) Summary of ongoing work

Source: Howell (2017)
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The Small Business Innovation Research Program
• Lump sum grants fund R&D in small, privately held, for-profit firms

($2.4 bill in FY12 at 11 federal agencies)

• Phase 1

$150,000

Early-stage testing

• Phase 2

$1 million

May apply 1 yr after winning Phase 1

Later-stage demonstration

• Analog to small end of standard financing model: seed ! series A

• No cost sharing, equity, IP rights, monitoring, or future procurement
potential

Source: Howell (2017)
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Summary of key results

• Phase 1 grants have large positive impacts on VC and patents

• Effects much stronger (and sometimes exist only) for
first-time winners

• Effects stronger for younger firms and firms in emerging
sectors

• Phase 2 grants have small effect on patents, no effect on VC

• Mechanism

• Appears to be a funding effect ! equity or
proof-of-concept channel

• Not certification

Source: Howell (2017)
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SBIR Application Data

• 1983-2013: Basic info about all 14,522 applications to 2 main
applied offices

• Energy Efficiency and Renewable Energy (EERE)

• Fossil Energy (FE)

• Ranks from 1995-2013 (RD starts in 1995)

• 5,021 applications

• 4,545 firms

• 428 Phase 1 competitions

• Per competition ave 10.6 applicants, 1.7 awards

Source: Howell (2017)
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Key Points about Ranking and Award Process

• Firms funded in rank order, so rank maps directly to the award

• Cutoff exogenous to ranking process

• # awards does not vary systematically by any covariate

• Ranks & losers secret

s
s
s
s

Criteria s Applicant Sum Stats s Politicization

Source: Howell (2017)
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Source: Howell (2017)
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Applicant Locations

Source: Howell (2017)
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Wind and Solar Applicants

Source: Howell (2017)
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Coal, Oil, and Natural Gas Applicants

Source: Howell (2017)
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Outcomes

• VC investment

• Tests for crowding out

• Indicates company is privately profitable investment
opportunity

• Proxy for market/innovation success

• Data: Cleantech Group i3, ThompsonOne, Preqin,
CapitalIQ, Crunchbase Summary Stats

• Innovation

• Cite-weighted patents

• Data: All patents 1976-2014 from Berkeley Fung Institute
Summary Stats

Source: Howell (2017)
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Sharp RD approximates local randomized experiment

• Compare firms ranked just above the cutoff (winners) with
firms just below the cutoff (losers)

• Center ranks within each competition around zero ! R
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• Assumption: Cutoff in rating variable (rank) separates
otherwise very similar firms, who cannot precisely manipulate
rank

• Tests indicate no sorting around the cutoff

Source: Howell (2017)
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Cite-Weighted Patents Before and After Phase 1 Grant by Rank

s
• No information in rank at arbitrary distances from the cutoff

Source: Howell (2017)



Phase 1 grant impact on subsequent cite-weighted patents
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Probability of Venture Capital Before and After Grant by Rank

s
• No information in rank at arbitrary distances from the cutoff

Source: Howell (2017)



Phase 1 grant impact on subsequent VC
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Firms with >100 SBIR awards from DOE

Source: SBIR.gov (public data)

Source: Howell (2017)
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Phase 1 grant’s effect is strongest for most constrained firms

Effect on VC is....
• ...much larger for firms with no previous patents (also true for

patents) than firms with at least one cite-weighted patent

• ...larger for hardware than software firms

• ...largest for youngest firms; declines with age (also true for
patents)

• ...larger for firms in riskiest/immature/clean sectors

Source: Howell (2017)
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Impact of Phase 1 Grant by Technology

Source: Howell (2017)
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Grant Use Survey Results

Source: Howell (2017)
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Phase 2 grant ($1 million) much less useful

• Phase 2 doubles a firm’s cite-weighted patents

• Effect exists only for first-time winners

• On a public dollar basis, much smaller effect than Phase 1

• E.g. in 2012 DOE spent $38 million on 257 Phase 1
grants and $112 million on 111 Phase 2 grants

• If reallocated all 2012 Phase 2 money to Phase 1, 750
add’l firms could have gotten Phase 1 grants, increasing
by 2.5x program’s impact on cite-weighted patents

• No effect of Phase 2 on VC

• Seems to reflect adverse selection in applying (e.g.,
ineligible if outside investor owns >50%)

Source: Howell (2017)
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Data sources

• SBIR linked to the Census Bureau’s Business Register by EIN
(when available) or probabilistic matching on name, address,
and zip code.

• Business Register-linked firms are then linked to Longitudinal
Business Database (LBD) and W-2s

• LBD is universe of non-farm, non-public administration
business establishments with paid employees
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Data structure

• Annual data, 1976-2015

• Employment in pay period including March 12th, as well as
other quarters starting in 2005

• Quarterly Payroll

• Annual Revenues

• W-2 data contain annual earnings for each employee,
2005-2015
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Estimating equations

• Use variety of estimating equations in a panel data setting

• All applicants included in baseline models

• Show main results robust to a bandwidth of one rank on
either side of award cutoff

• Some models restrict time period to 3 years before and 5 years
after application year

• Fixed effects

• Competition

• Firm-application (obviating need for rank or competition
controls)
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Estimating equations for figures

• Effect by rank around award cutoff:
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Effect of grant on payroll (2010$) by rank around award cutoff
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Effect of grant on payroll (2010$) by quarter around grant application
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Effect of grant on employment by rank around award cutoff
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Effect of grant on employment by quarter around grant application
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Effect of grant on average wage (2010$) by quarter around grant application
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Effect of grant on revenue by rank around award cutoff
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Ongoing work

• Effect of grant on total payroll and average wages among
previous and new employees

• Effect of grant on within-firm inequality

• Heterogeneity in effect of grant by

• Firm size

• Firm industry

• Founder gender, race/ethnicity, country of birth, and
education

• Firm share employees that are female, minorities
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Summary Statistics for Private Financing Matches (Number
of Deals or Firms)
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Summary Statistics of DOE EERE & FE SBIR Applicants



Appendix

Summary Statistics of DOE EERE & FE SBIR Applicants

Back



Appendix



Appendix

Back




	Introduction
	DOE SBIR Data
	Innovation
	Census Data
	Firm Growth

