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Summary

Universities and colleges have long been recognized as critical sources of the innovative tech-
nologies needed to address the many challenges confronting the United States in particular,
and society in general, from reducing pollution to improving transportation to curing disease.
Since World War II, most university research and development (R&D) expenditures have been
funded by the federal government. These R&D funds arrived at universities and colleges in the
form of grants, cooperative agreements, or contracts that were, in virtually all cases, awarded
competitively by a federal agency. Historically, the federal government was the presumptive
owner of any intellectual property that resulted from federally funded R&D. The Bayh-Dole
Act of 1980 (Pub. L. 96-517) changed this by explicitly shifting the right to patent any inven-
tion resulting from federally funded R&D from the federal government to the universities
and colleges (and other nonprofit entities) at which the R&D was actually conducted. The
act sparked the field of “Technology Transfer” for commercialization of academic research, in
which universities and colleges not only patented the inventions that were discovered by their
faculties (and students) using federal R&D funds but also actively marketed these inventions
to others to promote their actual development and use and to generate income for the univer-
sity or college from licensing the patents based on these inventions.

In the nearly three decades since the Bayh-Dole Act changed the nation’s patent laws,
some academic institutions have been much more prolific at patenting technologies and other
inventions discovered in their laboratories than have other academic institutions. The purpose
of this report is twofold. First, we describe a new data set available to researchers that contains
complete information on the federal R&D funds that were officially provided to U.S. col-
leges and universities by all federal agencies by fiscal year (FY). These data will be of use to
researchers interested in examining a number of issues related to federal funding of R&D at
universities and colleges. Second, the report uses these data to explore the relationship between
academic institutions’ relative federal R&D funding levels and their patenting activities since
the passage of Bayh-Dole, to identify some of the characteristics associated with a higher pro-
pensity to patent.!

1" Due to the lack of availability of some dara at the time these analyses were conducted, an earlier iteration of the data was

used for all analyses presented in this report. (See Appendix A for a more detailed explanation of the sets of data used.)
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Construction of a Special Set of Data on Federal R&D Funding

To conduct this analysis, we constructed a special set of data on the federal R&D funding
going to universities and colleges by federal agency and fiscal year from information contained
in the RAND Database of Research and Development in the United States (RaDiUS). These
data are described in detail in Appendix A. During its existence from the mid-1990s until
2008, RaDiUS systematically tracked all federal R&D funds from their point of planning and
allocation at the White House and top federal agency levels, through the various levels of the
federal bureaucracy to the many thousands of entities, including universities and colleges, that
would actually conduct the R&D.

Analytical Approach

In this report, we present detailed descriptive information on the federal R&D funding received
by academic institutions in FY 2005 using the set of data described in the previous section.
To analyze patent data, we created a comprehensive data set of the utility and plant patents
that had been granted by the U.S. Patent and Trademark Office (USPTO) to universities and
colleges, using data obtained directly from the searchable database maintained by USPTO
(PatFT for Patent Full-Text and Image Database). We looked both at the number of patents
issued in 2005 and at the total number of patents issued between 1981 and 2005. Using these
data sources, we ranked academic institutions in terms of their federal R&D funding as well as
their patent output. We then compared rankings on the two measures to generate insights. We
took this approach in recognition of the fact that there is not a causal link between the amount
of federal R&D funds received by a university or college in a given year and the number of
patents issued to that university or college in the same year. Rather, we wanted to see whether
the two variables were related and, if so, how strongly.

Findings

We found that there is a strong association between the amount of federal R&D funds received
by a university or college and the number of patents granted to the same institution. We found
that 96 of the universities and colleges that were among the top 100 recipients of federal R&D
funds in FY 2005 were also among the top 100 colleges and universities, or systems thereof,
that obtained patents between 1981 and 2005.

We also found that academic institutions, or systems thereof, that have medical schools
receive a significant share of all federal R&D funds going to universities and colleges and
account for a significant share of all college and university patenting. Our analysis found
that 44 percent of all federal R&D funds that went to the nation’s universities and colleges
in FY 2005 went directly to 125 of the nation’s 126 medical schools. Eighty-four of the top
100 universities/colleges and university systems receiving patents from 1981 to 2005 had at
least one of the nation’s 126 medical schools. Among the top 50 universities/colleges and
university systems receiving patents between 1981 and 2005, 39 institutions had one or more
medical schools. Academic institutions that manage or operate a federally funded R&D center
(FFRDC) were also among the top recipients of patents. Indeed, ten of the top 50 academic
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institutions that obtained the most patents between 1981 and 2005 managed or operated
FFRDC:s; seven of the ten academic institutions that obtained the most patents between 1981
and 2005 managed or operated FFRDC:s.

Overall, our analysis indicates a strong association between the amount of federal R&D
funds received by an academic institution and the number of patented technological innova-
tions actually generated by that same academic institution. There may be a number of explana-
tions for this strong association. Interestingly, a careful review of the individual patents granted
in 2005 to the six U.S. universities and colleges, or university systems thereof, at which more
than 70 percent of all the federal R&D funds that they received in FY 2005 went to their
medical school(s), indicates that the vast majority of the patents that were obtained by these
institutions in 2005 were indeed related to biomedical technologies.

One factor that likely influences the number of patentable technologies generated by uni-
versities and colleges that conduct federally funded R&D is the nature (i.e., stage) of the R&D
that specific federal agencies, and parts thereof, want universities and colleges to conduct with
the funds that the agencies provide. That is, as part of the annual budget process, every federal
agency that supports R&D activities—be they conducted intramurally by federal employees
or extramurally by universities, colleges, and other entities—categorizes all of the R&D dol-
lars that it spends as to whether these dollars are funding Basic Research, Applied Research,
or Development. Of these three “Stages of R&D,” Applied Research is the R&D work that is
most likely to generate patentable technologies for universities and colleges or any other entity
conducting such R&D. Federal agencies fund drastically different portfolios of R&D activi-
ties—with direct ramifications for what R&D funded by federal agencies would most likely
lead to patentable technologies. For example, 91 percent of the $70+ billion that the U.S.
Department of Defense (DoD) spent on the conduct of R&D in FY 2005 was for Develop-
ment work; in contrast, only 7 percent was for Applied Research. The source of R&D funds
that could most likely lead to patents is the U.S. Department of Health and Human Services
(HHS). As the home of the National Institutes of Health (NIH), which controls more than
95 percent of HHS’s R&D funds, more than 40 percent of NIH’s funds were spent on Applied
Research in FY 2005. Or, viewed another way, in FY 2005, NIH a/one funded more Applied
Research than did DoD, the National Aeronautics and Space Administration (NASA), the
U.S. Department of Energy (DOE), the National Science Foundation (NSF), and the U.S.
Department of Agriculture (USDA) combined.

Conclusions

The federal government has used its R&D spending power to stoke the creative engines at the
nation’s universities and colleges primarily in the field of life sciences. The exploratory analysis
provided here suggests that there is a relationship between the provision of funds by the federal
government to universities and colleges for the conduct of Applied Research and the genera-
tion of patentable technologies by these institutions, at least some of which are hopefully usable
and a few of which could be revolutionary. The set of data created to conduct this analysis and
shared in conjunction with this report can hopefully be used by others to support additional
research to improve policymakers’ understanding of the relationship between federal R&D
funds provided to academic institutions on the one hand and university innovation and entre-
preneurship on the other. Such insights could inform critical policy decisions, such as whether
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the federal government should consider specifically providing funds to universities and colleges
to conduct Applied Research on the many challenges presented by fields other than biomedical
science and health care.
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