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Logic model*

* Yes, it’s too stylized, simple, and linear 
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Literature review
• Focus on impact of public sector research on short run 

outcomes (e.g. patents, private R&D) and long-run impact 
(health, drugs, devices, costs)

• Based on Pubmed, EconLit, ISI, Google Scholar searches

• Snowball method for identifying additional references

• Limit to empirical articles (including qualitative, 
quantitative, historical, case studies)

• Exclude NIH publications (e.g. Cost Savings Resulting from 
NIH Research Support)

• Representative, not exhaustive
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 Frequently used measures
• Public sector inputs:

• NIH: Funding by Institute; CRISP data 
on funding by disease area

• Medline: NIH-funded publications

• Medline, FDA, clincaltrials.gov: NIH-
funded trials

• Medline: Publications by funding source

• Private sector R&D:

• Pharma: R&D by therapy area

• Biotech, device R&D figures 
imputed

• Pharmaprojects data on drugs in 
development

• Drug approvals, innovation: 

• FDA: drugs, therapy class, therapeutic 
benefit

• Medline: “Drug therapy” articles

• USPTO data on patenting in biomedical 
classes (including inventors, institutional 
affiliation, and location)

• Orange book data on patents 
associated with marketed drugs

• Health outcomes: mortality, age-
adjusted mortality

• Dollar value of these improvements

• “Spillovers” or Knowledge Flows

• USPTO Patent-Patent Citations; 
Patent-Paper Citations

• Survey data on inputs into industrial 
R&D
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Public Funding and Health Outcomes
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Public Research and Private R&D, Patenting
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Public Research and Private R&D, Patenting
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Public Funding and New Drugs, Devices
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Public Funding and New Drugs, Devices
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Public Funding and New Drugs, Devices

Sunday, April 17, 2011



Overview of 
representative studies 

Sunday, April 17, 2011



Public funding and 
health

• Cutler and Kadiyala (2007) [case study, statistical analyses]

• Relate improvements in CVD mortality to high-tech treatments, 
drugs, behavioral changes

• Relate economic value of mortality reduction to a) costs of the 
treatments and b) NIH expenditures on CVD to calculate rates of 
return

• Heidenreich and McClellan (2007) [case study]

• Relate improvements in heart attack care to results from clinical trials

• Manton et al. (2009) [case study, statistical analyses]

• Relate health improvements in 4 disease areas to lagged NIH funding 
by relevant institutes
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Public funding and 
private R&D 

• Ward and Dranove (1995); Toole (2007) [statistical]

• Relate private R&D to public R&D by disease area

• Cockburn and Henderson (1996);  Zucker, Brewer, Darby (1998);  
Azoulay, Graff-Zivin, Sampat (2011) [statistical]

• Relate firm patenting, productivity to interaction with/proximity to 
elite public sector scientists

• Cohen, Nelson, Walsh (2002); Mansfield (1998) [survey]

• Surveys on role of public science in private R&D; drugs and 
devices included

• Examine extent and channels of public sector influence on private 
research efforts
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Public funding and drug/
device innovation

• Stevens et al. (2011); Kneller (2010); Sampat and 
Lichtenberg (2011); Keyhani et al. (2005) [accounting]

• Use patent, publication data to assess roles of public sector 
in development of FDA approved drugs 

• Dorsey et al (2009); Blume-Kohut (2009) [statistical]

• Relate drug innovation to lagged NIH funding across 
disease areas, over time 

• Morlacchi and Nelson (2011) [case study]

• Roles of public sector and other sources of innovation in 
development of left-ventricular assist device 
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Taking stock
• Consistent evidence of effects of public funding on private sector 

innovative effort

• Less so on innovative output in econometric analyses

• Though accounting exercises suggest public sector itself 
generates ~20% of “important” drugs

• Surprisingly little research on health benefits: most of the evidence 
from CVD

• Case studies suggest critical importance of clinical research, applied, 
and diffusion-oriented activities: understudied in large-sample work

• Device industry relatively understudied: available evidence suggests 
very different relationships with public sector than drugs

• Not enough research on effects of public research on health costs
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Common evaluation 
difficulties

• Measurement and traceability

• Inputs and outputs

• Footprints

• Lags

• Counterfactuals and causality

• Case studies tend to focus on “successes”
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The road forward?
• More case studies: successes and failures

• Better data needed

• Survey data to complement citation-based indicators of public 
sector influence

• Device-side product-patent linkages to facilitate bibliometrics

• Funding data: NIH and private sector

• Important neglected questions:

• Publicly funded research and health costs

• Large-sample work on the effects of clinical and applied research

• Quasi-experimental approaches?
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Current work

• We can map comprehensively and systematically the entire vertical 
chain of knowledge

• NIH Grants → Pubs → Patents → Drugs

• Through patent-publication citations, can construct measures of firm 
reliance on different NIH study sections

• Peculiar aspects of NIH funding can enable us to partially solve the 
endogeneity problem

• Scientific evaluation (in study sections) more focused on science 
rather than diseases

• Exogenous variation in institute-specific funding may also be useful 
in generating shocks to funding for grants from particular study 
sections, even at other Institutes
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