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Abstract:
The rise in universitypatenting and concomitant emphasis on technology transfer
has provoked concerns about the effects that increasing university entanglements with the
marketplace might have on the long-term health of the basic research enterprise. This
debate would benefit from increased attention to two parts of the technology transfer
equation: the societal purpose of basic scientific research and the characteristics of
scientific researchers. This Article argues that one purpose of curiosity-driven research is
to provide a demand function that can serve as a proxy for the socially optimal (but
unknowable) demand function for the unpredictable research that is necessary for longterm technological progress. Preserving the curiosity-driven research peer review
“market” is thus important for that progress. This analysis highlights the importance of
adequate funding for curiosity-driven research. A model of typical university scientists’
preferences can be used to assess how technology transfer policies may affect the social
norms of the research community and the long-term viability of the curiosity-driven
research endeavor. The analysis suggests that patenting will be an ineffective technology
transfer mechanism unless researchers are precluded from using patenting to maintain
control over follow-on research.
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KATHERINE J. STRANDBURG*

I.

INTRODUCTION
The passage of the Bayh-Dole Act in 19801 formalized a trend toward increased

patenting of university research results2 and guaranteed university researchers a share in
any resulting royalties for commercialization of their inventions.3 The avowed purpose
of the act was to promote technology transfer from federally-funded research projects at
universities and other non-profit organizations to the commercial sector by providing
incentives for industrial actors to invest in the development of research results into
commercially viable products.4 The potential for royalties is expected to provide
researchers incentives to identify and disclose potentially commercializable results.
Since the Act’s passage, there has been considerable controversy among legal
scholars and economists regarding both the potential for the commercial incentives and
exclusionary mechanism of patenting to undermine the traditional norms of the scientific
research community and the importance of maintaining traditional scientific norms.5

*

Assistant Professor, DePaul University College of Law. A shorter version of this Article was prepared for
the Colloquium on Entrepreneurship Education and Technology Transfer, held January 21-23, 2005 and
sponsored by the Karl Eller Center of the University of Arizona and the Ewing Marion Kaufmann
Foundation. I am grateful to the participants in that colloquium and to Brett Frischmann, Mark Lemley and
Rochelle Dreyfuss for helpful comments on earlier drafts of this work. I am also grateful to my research
assistant, David Zelner, for assistance with this project.
1
35 U.S.C. §§ 200 et seq.
2
See David C. Mowery, Richard R. Nelson, Bhaven N. Sampat and Arvids A. Ziedonis, IVORY TOWER
AND INDUSTRIAL INNOVATION: UNIVERSITY-INDUSTRY TECHNOLOGY TRANSFER BEFORE AND AFTER THE
BAYH-DOLE ACT (2004) for a discussion of trends in university patent.
3
See, e.g., 37 CFR 401.14 (k)(2).
4
35 U.S.C. § 200.
5
See, e.g., Mowery et al, supra note 2; John P. Walsh, Ashish Arora and Wesley M. Cohen, Effects of
Research Tool Patents and Licensing on Biomedical Innovation, PATENTS IN THE KNOWLEDGE-BASED
ECONOMY, Wesley M. Cohen and Stephen A. Merrill, eds. (2003); Brett Frischmann, Innovation and
Institutions: Rethinking the Economics of U.S. Science and Technology Policy, 24 VT. L. REV. 347 (2000);
Robert W. Hahn, The Economics of Patent Protection: Policy Implications from the Literature (October
30, 2003). http://ssrn.com/abstract=467489 (summarizing and reviewing the economic literature); Rebecca
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There are a variety of formulations of these traditional norms, but they are generally
described as encompassing universalism, communalism, disinterestedness, organized
skepticism,6 independence, and invention.7 The positions taken by parties to the debate
have been determined largely by differing viewpoints as to the extent to which these
traditional scientific norms are actually extant in the research community, the social value
of these traditional norms, and the extent to which the potential to patent will affect the
norms of the scientific community.
Extensive empirical work has also been undertaken to attempt to assess the impact
of increased industrial-university cooperation in general, and the Bayh-Dole Act in
particular, on the conduct of federally-funded basic research. The results of these studies
have been mixed and difficult to interpret. There is clear evidence, for example, that
patenting at universities has increased drastically over the past thirty years, but less clear
evidence linking the increased patenting to the Bayh-Dole Act itself.8 There is also
considerable evidence of increasing delays and secrecy in dissemination of research
results, but less clear indication of the connection between the increased secrecy and
delays and universitypatenting. 9 Finally, there is mixed evidence as to whether scientists

Eisenberg and Arti K. Rai, Bayh-Dole Reform and the Progress of Biomedicine, 66 L. & Contemp. Probs.
289 (2002); Jerry G. Thursby and Marie C. Thursby, University Licensing and the Bayh-Dole Act, 301
Science 1052 (2003); F. Scott Kieff, Property Rights and Property Rules for Commercializing Inventions,
85 Minn. L. Rev. 692 (2001).
6
See Rebecca Eisenberg, Proprietary Rights and the Norms of Science in Biotechnology Research, 97
YALE L. J. 177 (1987), citing Robert K. Merton, THE SOCIOLOGY OF SCIENCE (1973); Erik Erno-Kjolhede,
Scientific Norms as (Dis)Integrators of Scientists?, WP 14/2000, Copenhagen Business School (2000).
7
See Arti K. Rai, Regulating Scientific Research: Intellectual Property Rights and the Norms of Science,
94 NW. U. L. REV. 77 (1999); Erno-Kjolhede, supra, note 6.
8
See, e.g., Mowery et al, supra note 2.
9
Erik G. Campbell, B.R. Clarridge, M. Gokhala, L. Birnbaum, S. Hilgartner, N. Holzmann and D.
Blumenthal, Data Withholding in Academic Genetics, Evidence from a National Survey, 287 JAMA 473
(2002); David Blumenthal, E.G. Campbell, M.S. Anderson, N. Causino, and K.S. Louis, Withholding
Research Results in Academic Life Science, 277 JAMA 1224 (1997); Jeremy M. Grushcow, Measuring
Secrecy: A Cost of the Patent System Revealed, 33 J. LEGAL ST. 59 (2004); J. H. Reichman and Paul F.
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have shifted toward more applied research as a result of increased patenting
opportunities.10
This Article suggests that the theoretical debate about university technology
transfer policy would benefit from increased attention to two parts of the technology
transfer equation: the societal purpose of basic scientific research and the characteristics
of scientific researchers. Without a clear view of these two aspects of the basic research
endeavor, it is impossible to assess whether scientific norms are likely to shift as a result
of patent availability, in what ways they are likely to shift, and whether society should be
concerned about such shifts.
With regard to the first aspect, there is widespread agreement that the purpose of
basic scientific research is to provide inputs for technological progress in the very long
term, in which the potential value of any particular scientific inquiry is largely
unpredictable and unknowable. It is also widely agreed that the commercial market will
fail to invest adequately in such research and that government funding is necessary to
correct this market failure.11 It is considerably less clear exactly how the government is
supposed to outperform the market in allocating funding to research that will lead to the
very long-term unpredictable progress that is desired. In this Article, I suggest that it
may be illuminating to view one goal of the basic research endeavor as the production of
a curiosity-driven demand function for basic research that can serve as a proxy for the
socially optimal (but unknowable) demand function for unpredictable research.

Uhlir, A Contractually Reconstructed Research Commons for Scientific Data in a Highly Protectionist
Intellectual Property Environment, 66 L. & CONTEMP. PROB. 315 (2003).
10
Jerry G. Thursby and Marie C. Thursby, University Licensing Under Bayh-Dole: What are the Issues
and Evidence?, available at http://opensource.mit.eud/papers/Thursby.pdf; Jerry G. Thursby and Marie C.
Thursby, Who is Selling the Ivory Tower: The Sources of Growth in University Licensing, MGMT. SCIENCE
(January 2002).
11
See, e.g., Frischmann, supra note 5.
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Attention to the second aspect -- the typical characteristics of basic researchers -is warranted because the reactions of these researchers to any legal or policy initiatives
aimed at promoting technology transfer will determine the efficacy of these initiatives. I
argue here that it is possible to infer aspects of the typical utility function for basic
researchers from evidence including the fact that they choose basic research over higherpaying employment in an industrial setting. Any model of the incentive structure of such
researchers should take these typical preferences into account. In particular, one may
infer that basic scientists typically derive a particularly high marginal utility from the
practice of science -- which includes both its direct consumption and its production -- and
a similarly high utility from autonomy in the choice of research direction. At the base
income levels which most scientists receive, the marginal utility they derive from these
aspects of their work may be quite difficult to replace with additional income, whether
from patent royalties or from some other source. At the margin, these scientists are more
likely to respond to opportunities for greater scientific productivity and autonomy than to
wealth maximization per se.
An improved model of the preference structure of the typical researcher, or “homo
scientificus,” is important in assessing how particular policy changes are likely to affect
the social norms of the research community. The theory of social norms suggests that
norms arise to compensate for specific ways in which individual preference-seeking
behavior fails to result in optimal outcomes for the members of a particular group.12 To
understand the social norms that arise in a particular community it is necessary to
understand the individual preferences that underlie them. Understanding the preference

12

See Steven A. Hetcher, NORMS IN A WIRED WORLD (2004) for an overview of social norm theory and
many pertinent references.
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structure that underlies a group’s social norms also facilitates the assessment of whether
those group norms are beneficial from the perspective of the wider society. Further, these
individual preferences are also the determinants of the way in which individual group
members and, eventually, group norms adjust to changing opportunities and incentives.
This Article suggests that the norms of the basic research community should be analyzed
in light of the particularized “homo scientificus” model of the typical researcher described
above.
Such an analysis suggests that the norms of invention, independence, and
universalism are largely reflective of the individual preferences of basic researchers,
while the norms of communalism, disinterestedness, and organized skepticism may have
arisen as a means to provide collective goods to the research community that the pursuit
of individual preferences may fail to provide. These social norms are important if the
basic research community is to continue to provide a socially useful portfolio of
curiosity-driven research.
Consideration of the incentives that might lead basic researchers to patent their
discoveries suggests that they might tend not to patent the commercializable spin-offs of
their curiosity-driven research projects, while being more motivated to patent as a means
of maintaining control over future research. I argue that an experimental use exemption
to infringement liability should redirect the patenting behavior of basic researchers in a
more socially beneficial direction. Finally, I consider the potential that industry support
of university research might detract from the curiosity-driven research endeavor. I
tentatively conclude that the negative impact may be minimal as long as there is
sufficient funding available to be distributed through the traditional mechanisms for
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funding curiosity-driven research and as long as research institutions continue to provide
the necessary institutional support for the basic research endeavor. This conclusion
reinforces concerns on behalf of the National Academy of Sciences and other parts of the
scientific community about the diminished availability and increased earmarking of
federal basic science funds.13 The analysis here strongly supports the call for basic
research funding aimed at ensuring that the United States is a leader in all fields of
scientific research through a process of international benchmarking.14
Section II of this Article discusses the traditional funding structure for basic
research, argues that it provides a demand structure for such research that is largely
defined by the preferences of the research community, and considers whether this
demand structure is socially desirable. Section III proposes a model for a typical basic
science researcher and argues that this model will often be more appropriate for
analyzing interactions between university science and industrial development than the
usual “homo economicus” model of the rational wealth-maximizing individual. Section
IV reviews previous treatments of the interaction between law and the social norms of the
scientific research community. It then provides further background on social norm
theory and explains the way in which the theoretical analysis of social norms depends on
the assumed preferences of the members of a particular social group. It then provides a
preliminary analysis of the ways in which scientific norms may reflect the preferences of
the “typical” basic researcher. Section V provides a preliminary application of this
13

See, e.g., National Academy of Sciences, National Academy of Engineering, Institute of Medicine,
Observations on the President’s Fiscal Year 2003 Federal Science and Technology Budget (2002).
14
See, e.g., National Academy of Sciences, National Academy of Engineering, Institute of Medicine,
Evaluating Federal Research Progress (1999); National Academy of Sciences, National Academy of
Engineering, Institute of Medicine, Science, Technology, and the Federal Government: National Goals for
a New Era (1993); National Science Board, Federal Research Resources: A Process for Setting Priorities
(2001).
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Article’s analysis to thedesirability of patenting as a mechanism for university
technology transfer and some comments on the more general issue of university-industry
interactions. Section VI offers a brief conclusion.
II.

A.

THE SOCIAL FUNCTION OF PUBLICLY FUNDED BASIC
RESEARCH

A Definitional Prelude: What is “Basic Research”?
When considering the social function of basic research, a definitional question is

immediately presented: What is “basic research”? There seem to be various definitions
used in the literature, often without much discussion of possible distinctions between
them.15 For present purposes, it will be useful to distinguish four commonly used
meanings, which I will denote “curiosity-driven research,” “fundamental research,”
“upstream research,” and “unpredictable research.” 16
1.

“Curiosity-Driven Research”

This Article will focus on “curiosity-driven basic research” -- the sense of “basic
research” which is most relevant for university science and the problem of technology
transfer because it reflects the way that I believe that most academic scientists (except
those who consider themselves “applied scientists”, of course) have traditionally viewed
their profession. “Curiosity-driven research” is research that is performed without
thought of application, and its goal is simply to understand nature. Scientists are direct
consumers, as well as producers, of the results of this kind of research. Its direction is

15

For a very useful discussion of the distinctions between various kinds of research projects, see
Frischmann, supra note 5. My perspective here is similar to and builds upon that approach.
16
The reader should be warned that I am not contending that the uses of these terms in the literature
correspond to the definitions I am affording them for purposes of this article. These terms are often used
interchangeably. I have chosen them to correspond to the connotation which they seem most often to have
in these discussions.

8
http://law.bepress.com/alea/15th/bazaar/art22

DRAFT March 2005
selected to satisfy the curiosity and interests of the individual researcher and of the
research community at large.
While society at large views the basic scientific enterprise primarily as an indirect
source of long-term technological vitality and members of the general public are thus
indirect consumers of such research, scientists typically are direct consumers, deriving
pleasure from the ideas generated by curiosity-driven research in much the same way that
many individuals derive pleasure from listening to music or reading novels. Of course,
scientists are not the only ones who derive direct pleasure from an interest in science.
However, to a large extent the appreciation of science requires a degree of specialized
background knowledge that is unavailable to the person on the street -- and often
unavailable even to scientists in different sub-disciplines.17
2.

“Fundamental Research”

A distinct category of research that is sometimes termed “basic” is what I will
term “fundamental research” -- research that is far from commercialization in the sense
that a very substantial investment will be required before any commercial product can
result. This category of research overlaps with the curiosity-driven research already
described -- often such research is far from application. But not all research that is far
from application is motivated by a desire to understand nature. Fundamental research
could be motivated entirely by commercial goals and researchers may have a relatively
clear sense of the probability of a successful commercial outcome.18 However, not all
17

Obviously science is not the only intellectual pursuit that is geared to a specialized audience. Much of
academic scholarship and many artistic endeavors are similarly situated in this respect. Science is perhaps
unique, however, because of the larger public expectation of an eventual technological payoff that
motivates large investments in the scientific enterprise.
18
There is, of course, a question whether research of this kind should be called “basic” at all. Perhaps most
would call it “applied” research. But here is where the definitional issue arises. When commentators speak
of “commercial basic research” or state that industrial actors may have to undertake basic research to bring
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“curiosity-driven” research is far from application. There is no necessary correlation
between “technical distance from application” and scientific interest. “Fundamental
research” in this sense is thus only partially congruent with curiosity-driven research.
Where there is public funding of commercially-motivated “fundamental
research,” it is likely intended to overcome an inability of private firms to commit the
large amount of funding over a long period of time needed to cover the technological
distance to a commercial product. Public funding may also be intended to eliminate
transaction costs and various moral hazards that might arise from attempts to coordinate
joint ventures between industrial actors to accomplish fundamental research.
3.

“Upstream Research”

Another category of research sometimes termed “basic” is “upstream research”
that has wide and varied application. Again, there is substantial overlap between
curiosity-driven research and upstream research, since many issues of scientific interest
will at least eventually turn out to have wide and varied application. But certainly many
instances of curiosity-driven research find no application -- and many technological
problems of wide and varied application do not excite much scientific interest, so that the
categories are overlapping, but distinct. Concerns about private control of such upstream
research revolve around the potential for rent-seeking behavior and “holdouts” and the
extent to which private “owners” of broadly-applicable research results will be competent
to coordinate and license the many applications in a socially optimal manner without
excessive social costs. Proposals to deal with these problems generally focus on

a university discovery to market, it is apparently the “technical distance” to commercial production to
which they refer and thus they are talking about what I have here called fundamental research.
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overcoming impediments to licensing transactions through exemptions to patent
infringement liability or compulsory licensing.19
4.

“Unpredictable Research”

Finally, there is the sense of “basic research” as research with long term and
unpredictable technological impact. There are numerous examples of important
technological advances that eventually grew out of scientific research that appeared
initially to have been of the most esoteric sort.20 Because it is impossible to predict a
priori which scientific inquiries will lead to these important, and sometimes even
revolutionary, technological advances, ensuring that they occur depends upon
maintaining a broad “portfolio” of research investments.21 Because no firm is likely to
have the long-term perspective, depth of scientific capability, and sheer quantity of
resources necessary to maintain such a research investment portfolio, public funding of
such research is necessary to avoid market failure. Moreover, there are serious concerns

19

The problem of “upstream research” -- which strongly overlaps with the problem of “research tools” -has been the subject of extensive analysis and debate. See, e.g., Walsh et al, supra note 5; Katherine J.
Strandburg, What Does the Public Get? Experimental Use and the Patent Bargain, 2004 WIS. L. REV. 81
(2004) and references therein; Federal Trade Commission, TO PROMOTE INNOVATION: THE PROPER
BALANCE OF COMPETITION AND PATENT LAW AND POLICY (2003); Michael A. Heller and Rebecca S.
Eisenberg, Can Patents Deter Innovation? The Anticommons in Biomedical Research, 280 SCIENCE 698
(1998); National Research Council, A PATENT SYSTEM FOR THE 21ST CENTURY, Stephen A. Merrill, Richard
C. Levin and Mark B. Myers, eds. (2004); Rebecca S. Eisenberg, Bargaining Over the Transfer of
Proprietary Research Tools: Is This Market Failing or Emerging?, EXPANDING THE BOUNDARIES OF
INTELLECTUAL PROPERTY: INNOVATIVE POLICY FOR THE KNOWLEDGE SOCIETY, Rochelle Dreyfuss et al
eds. (2001); Janice M. Mueller, No “Dilettante Affair: Rethinking the Experimental Use Exception to
Patent Infringement for Biomedical Research Tools, 76 WASH. L. REV. 1 (2001); Rochelle C. Dreyfuss,
Varying the Course in Patenting Genetic Material: A Counter-Proposal to Richard Epstein’s Steady
Course, PERSPECTIVE ON PROPERTIES OF THE HUMAN GENOME PROJECT, F. Scott Kieff, ed. (2003). For
present purposes, I will set this problem to the side, though it may be that the analysis advocated here
would be of use in analyzing the ways in which the research tool problem manifests itself in the university
research context.
20
See Observations on the President’s Fiscal Year 2003 Federal Science and Technology Budget, supra
note 13 at pp. 14-16 for some examples.
21
See Michael McGeary and Phillip M. Smith, The R&D Portfolio: A Concept for Allocating Science and
Technology Funds, 274 SCIENCE 1484 (1996), for an argument that federal R&D should be viewed as a
long-term investment portfolio.
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about the efficacy of centralized management of such a broad range of scientific research,
even if a firm were to attempt it.
B.

The Social Function of “Curiosity-Driven Research”
In discussing basic research, it is common to make two distinct leaps of logic.

First, it is often assumed thatcuriosity -driven basic research is simply equivalent to the
broad portfolio of research investments that is needed to capture the benefits of
unpredictable scientific advances. Second, the conclusion that public financing is
warranted because the market will not provide the necessary broad portfolio of long-term
research often ends the discussion. It is assumed that the government can now simply
provide the necessary portfolio of research by doling out grants to the appropriate
researchers. However, neither of these assumptions is unproblematical.
To see why, note that the market’s inability to provide the necessary portfolio of
research for long-term unexpected advances is essentially a failure of the market to
provide the socially optimal demand for such research. This demand-side failure is not
mainly a traditional public goods problem posed by non-rivalry and lack of
excludability.22 Even if the problems of non-rivalry are solved by taxation and if the
need to exclude competitors so as to recoup research expenditures is relieved by a direct
subsidy for research, the demand problem remains unsolved. After the government sets
aside the funds for its long term research investment portfolio, how are the funds to be
distributed? How does the government determine who gets the money and for what
projects?

22

For a more general discussion of the importance of demand-side market failure, see Brett Frischmann, An
Economic Theory of Infrastructure and Commons Management, 89 MINN. L. REV. (forthcoming Spring
2005 ).
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This demand-side problem is serious. Most of the issues that would plague the
central planning of this unpredictable, long-term research in private hands (and thus
provide reasons not to permit private ownership of such a broad research prospect),
remain unsolved when the government takes over the planning. Some private rentseeking may be avoided, but all kinds of public choice problems seem likely to replace it.
It is at this point that “curiosity-driven research” steps in.
Rather than resort to central planning, the “traditional,” if implicit, response to the
missing market demand function for unpredictable research has been to replace it with a
market-type demand-generating mechanism of a different kind -- the scientific
community’s curiosity- driven “marketplace of ideas.” Basic research funds are allocated
to particular researchers and particular projects according to a peer review process that
emphasizes the competence of the researchers and the scientific interest and feasibility of
the projects.
This description is a bit of an exaggeration, of course. There has always been an
element of central planning in the funding of “curiosity-driven” research. Allocations of
funds between disciplines and among programs are determined by government
policymakers. However, to a surprising extent, the allocation of funding for basic
research has been left in the hands of the scientific community itself -- through peer
review, program committees and the like. And while peer review is widely seen as a
mechanism of quality control, in the scientific funding arena, it is also a mechanism for
determining the scientific “demand” for particular research projects.
Moreover, the extent to which research directions are determined by the scientific
interests and preferences of scientists is not limited to the peer review stage. Even after
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funds are awarded, the traditional approach to basic research contracts is to allow
extensive discretion to the researcher herself. The success of a basic research grant is
measured not so much by the extent to which it produces the specific results anticipated
in the research proposal, but by the extent to which it produces scientific publications -which are themselves an indication that the research results are “in demand” by the
scientific community. Peer review evaluation of requests for subsequent research grants
is also based primarily on publication quality and scientific interest, with only cursory
attention to the extent to which these publications reflect fidelity to the specific work
outlined in previous funded proposals.23
To a great degree, then, funding for basic scientific research traditionally has been
allocated based on the demand for a particular scientist’s work from the scientific
community at large. The basic research community has often been described as
providing a “market” for kudos or for recognition and esteem.24 Surely scientists value
peer esteem just as other people do, but the “reputation market” description is
incomplete. The ability of a scientist to “stay in business” in the scientific marketplace is
determined by a subtle combination of reputation, demand for his or her particular
“brand” of scientific inquiry and ability to adapt to shifting community demands as the
body of scientific knowledge grows and changes and the “curiosity-driven” frontier
moves. Just as in the commercial marketplace, a scientific research group will “go out of

23

See, e.g., National Science Foundation, Grant Proposal Guide, Ch. III.A. Review Criteria, available at
http://www.nsf.gov/pubs/gpg/nsf04-23/3.htm; National Institutes of Health, Office of Extramural Research:
Peer Review Policy and Issues, available at http://grants.nih.gov/grants/peer/peer.htm.
24
See, e.g., F. Scott Kieff, Facilitating Scientific Research: Intellectual Property Rights and the Norms of
Science -- A Response to Rai and Eisenberg, 95 NW. U. L. REV. 691 (2001); Rai, supra note 7 at 90,
quoting Merton, supra note 7.
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business” if its product is no longer in demand no matter how good its reputation for prior
work.25
To summarize, the traditional mechanism for funding basic research substitutes
(to some approximation) the “curiosity-driven” preferences of the scientific research
community for the unknowable, socially optimal demand function for the portfolio of
unpredictable long-term research that is needed for technological progress. Put this way,
this may seem like a strange thing to do. Indeed, social discomfort with this approach is
sometimes evident -- perhaps most famously when Senator Proxmire’s Golden Fleece
awards for examples of wasteful government spending were awarded several times to the
National science Foundation in the 1970’s.26 Who are these scientists and why should
their esoteric interests be likely to produce a socially useful portfolio of research activity?
To some extent this question is answered by the absence of satisfactory alternative
methods for allocating funds in the unpredictable research investment portfolio.
Scientists have the advantage of expertise, meaning that they may at least be aware of
potential avenues of research and reasonably likely to select avenues of research that
promise to increase understanding of the natural world. Because scientists are strong
consumers of research output, both for direct enjoyment and as input to their own
research, they have a collective interest in maintaining the overall quality of research as

25

Perhaps this point is obscured by the fact that many basic researchers are professors with tenure whose
livelihood is not on the line in the scientific marketplace. However, except for those in the most theoretical
sub-disciplines, a scientist’s ability to “do science” is contingent on a continuing competition for research
funds.
26
See Richard C. Atkinson, The Golden Fleece, Science Education and U.S. Science Policy, 143 PROC.
AMER. PHIL. SOC. (Sept. 1999) for a discussion of the effects of these awards on public perceptions of basic
science. See also S. Lehrman, RETURN OF THE FLEECE, 289 SCIENTIFIC AMERICAN 22 (October 2003)
describing the Proxmire awards and recent morality-based efforts to interfere in the peer review process for
grant approval.
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well.27 And basic scientists are, at least traditionally, disinterested in the commercial
sense and unlikely to skew the research agenda too much in favor of short-term
investments.28
There is no proof that the curiosity-driven demand function is precisely equivalent
to the socially optimal long-term demand function for unpredictable investment. But if
we believe that it is a reasonable approximation, the availability of a market-type
mechanism for producing that demand function has all the usual advantages over a
central planning approach. A further advantage of allowing the scientific community to
set the research agenda is that the opportunity to pursue curiosity- driven research
motivates basic researchers to work quite hard for considerably lower monetary
compensation than is awarded to their counterparts in industrial research.
Thus, the social role of curiosity-driven research is, at least in part, to provide a
demand function for a broad portfolio of research investment that cannot be efficiently
allocated either by demand in the commercial market or by bureaucratic fiat. There is no
guarantee that this “curiosity-driven” demand function is socially optimal, but it has a
number of positive qualities and has been extremely successful at producing social
benefit in the past. In the absence of alternative proposals, and given the curiosity-driven
research market’s great past success, we should be quite leery of abandoning a basic
research marketplace without having identified any mechanism to take over its role in
allocating a broad spectrum of basic research effort. Concern for preserving the

27

This interest in quality of research is not untempered by other interests, of course, as will be discussed in
more detail below.
28
It is important to emphasize that, as elaborated below, to suggest that scientists are disinterested in this
sense is not to suggest that they are particularly public-spirited or altruistic, but only that they have a
distinctive flavor of private agenda that is not dominated at the margin by commercial concerns.
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“curiosity-driven” marketplace in the face of pressure for more short-term applied
research investments is strongly warranted.
If one accepts the desirability of preserving (or creating) a curiosity-driven market
for research as a means for stimulating investment in a broad range of unpredictable
research, then this goal can provide a touchstone for evaluating the costs and benefits of
particular approaches to technology transfer. From this perspective, the ideal technology
transfer mechanism would be one which “captures” the potential commercial applications
which result from curiosity-driven research without distorting the well-functioning
curiosity-driven research market. Of course, society will also wish to provide spaces, and
perhaps even public funding, for commercially-demanded applied research which the
commercial market fails to supply. But the goal of preserving the curiosity-driven
demand function must constrain the mechanisms used to bring the spin-offs of basic
research to the marketplace. Different technology transfer approaches may thus be
needed for curiosity-driven and applied research.
An ideal technology transfer process may not be feasible, but the viewpoint
outlined here provides a means to evaluate the desirability of various approaches to
technology transfer by assessing the extent to which they are likely to distort the
scientific community’s demand for curiosity-driven research.29
To evaluate the impact that any given approach will have on the curiosity-driven
marketplace and on the social norms that hold sway in the scientific community, it is

29

This perspective also has implications for the funding of basic research. It validates the concerns
expressed in the National Academy of Sciences reports discussed supra notes 13 and 14, which assert that
the United States should aim to excel in all areas of research as measured by an international standard.
Since the curiosity-driven basic research marketplace is quite international, the United States can thus
benefit from a demand function created by the entire international scientific community.
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necessary to have a useful model of the preferences and values of the typical participant
in that marketplace. The next section begins the process of describing such a model.
III.

“HOMO SCIENTIFICUS
”: MODEL OF A BASIC SCIENCE
RESEARCHER

Discussions of the collective behavior and social norms of the scientific
community often have a slightly elitist flavor, as though scientists are particularly
altruistic or public-spirited sorts aiming only to serve the public good. Though this
particular self-image is attractive to scientists, it is rightly viewed with some suspicion by
outsiders, who may suspect that scientists are a bunch of freeloaders, who take public
money for some esoteric purposes that no one understands and then say“trust us, this is
for your own good.” The previous Section has argued that society does have an interest
in eliciting a research agenda that is driven by the scientific curiosity of basic researchers
to produce a needed portfolio of unpredictable long-term scientific research. Even if this
is the case, however, there is still the question of whether the scientific community is
structured to produce this “curiosity-driven” research from its members. And, of course,
the question of technology transfer is crucial from a social perspective, since society’s
investment cannot bear fruit unless the unpredictable technological offshoots of basic
research are somehow captured and commercialized.30 Yet, the fear is that an emphasis
on capturing technological applications will skew the production of research too far in the
direction of short-term applicability and away from broadly-based unpredictable research.

30

I certainly do not want to neglect the possibility that society also benefits from scientific knowledge as
pure knowledge. Many people, especially but not only scientists, derive utility simply from understanding
how the world works and there are no doubt positive social benefits from simply having an educated and
thinking public, Frischmann, supra note 22, but a comparison of public funding for science with public
funding for other intellectual endeavors clearly reflects an expectation of social benefits of a more tangible
kind.
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Getting a handle on all of these issues requires a theory of the collective behavior of basic
scientists.
To understand the collective behavior of the basic science research community
(by which I will henceforth mean that group of researchers who participate in curiositydriven research),31 it is useful to construct a model of the preference structure of the
typical individual researcher. Of course, scientists, like other people, vary in their
preferences and values. But, just as a model of human beings as rational wealth
maximizers is often useful in understanding both average and collective behavior, an
approximate model of a typical researcher may be used to understand and predict the
behavior of the scientific community and its response to legal and policy changes. As
will be discussed in Section IV, preference models of this sort form the basis of the
theory of social norms as well and are needed to predict how such norms will evolve in
the presence of changing circumstances.
One way to model the university scientist is as an individual who, once a certain
fairly comfortable level of material prosperity is obtained, derives a very high marginal
utility from the actual doing of autonomous, curiosity-driven scientific research and from
the direct consumption of scientific knowledge. There are a number of empirical findings
that suggest that this is in fact the case for the typical academic researcher. Because
curiosity-driven research is conducted primarily by university researchers, a comparison
of the characteristics of university and industrial scientists can help in constructing a
model for the typical basic researcher.

31

Of course, this definition is highly over-simplified. There are many researchers whose work spans the
boundary between basic and applied; there are many different basic research communities associated with
different scientific specialties; and there is an increasing amount of inter-disciplinary work that complicates
the social structure of the scientific community.
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In response to surveys, scientists place a very high value on intellectual challenge
and autonomy in their work, ranking them both substantially higher than salary and
prestige on a scale of job aspects.32 Second, salary surveys indicate that academic
researchers make significantly lower salaries than industrial researchers, with a 2001
survey by the National Science Foundation showing a nearly $30,000 median salary gap
between academic and industrial doctoral scientists.33 While it is conceivable that this
salary differential could reflect lower demand for these particular researchers, in fact, it is
well known that basic academic research attracts many of the most talented scientists and
that academic positions are coveted. Moreover, surveys also indicate that academic
scientists are more satisfied with their careers than industry scientists, again suggesting
that something other than salary is a major source of utility for these individuals (and
perhaps even suggesting that the salary differential does not fully reflect the difference in
utility between academic and industrial researchers since membership in the basic science
research community is limited by available funding and by various screening
mechanisms).34
Given the mechanisms for entry to and exit from the basic research community,
this preference profile is not surprising. The size of the basic research community is
limited by the availability of public funding. The availability of higher paying jobs in
industry for individuals with virtually the same skill set as these scientists provides a
mechanism for selecting out those who place a high value on the particular type of

32

Constance Holden, General Contentment Masks Gender Gap in First AAAS Salary and Job Survey, 294
SCIENCE 401 (October 2001) (reporting results of survey of life scientists); Thomas B. Hoffer, Employment
Sector, Salaries, Publishing, and Patenting Activities of Science &Engineering Doctorate Holders,
INFOBRIEF, NSF 04-328 (June 2004), comparing results of 1995 and 2001 surveys of doctoral scientists.
33
Id.
34
Holden, supra note 32.
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research traditionally practiced in universities -- characterized by an emphasis on
autonomous choice of research direction and on scientific, rather than technical,
interest.35 Scientists who have been in academia for many years may find the exit strategy
of moving to industry more difficult, but many of those scientists have available another
exit strategy afforded by university tenure. Those with tenure can simply retreat from
active research activities to focus on teaching or administrative responsibilities. Of
course, such a retreat may have some social and financial costs, but these costs are
probably not a significant barrier to exit for those whose intrinsic motivation to do
research has declined. To the extent that tastes are exogenous, it is also likely that the
years of training under the direction of basic researchers for the doctoral degree that is
generally a prerequisite for academic employment in sciences also serve to mold
preferences toward curiosity-driven research.
The gate-keeping role played by present members of the scientific community
also selects for members whose preferences match those of the already-present members.
Members of the scientific community depend on the output of the rest of the community
in order to satisfy their own preferences. In general, scientists are consumers of research
output -- they enjoy learning what other researchers have discovered. Researchers who
gain high utility from conducting research are desirable community members in part
because they are likely to be more productive. It also seems plausible that, on the whole
(though not universally), the individuals who self-select for the profession of academic

35

Alternatively, lower salaries at universities could indicate lower demand for these scientists, but this is
clearly counter-factual. Academic positions are highly competitive and the more research-oriented the
university the more competitive they are. Academic research is clearly a first choice for the vast majority
of those who participate in it.
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researcher are likely to be relatively good at what they do, since in general it is likely that
more utility from doing scientific research is gained by those who do it well.
Moreover, the interest that scientists have in the characteristics of their
colleagues goes well beyond a general interest in consuming high quality scientific
output. Scientific progress is incremental and scientists depend heavily on the research
results of others to satisfy their own taste for research. Further, most scientific research is
collaborative. The individual scientist’s ability to enjoy a fruitful collaboration is heavily
dependent not only on the talents of her collaborators but on their willingness to put in
long hours and intense intellectual effort.
For all of these reasons, I argue for the adoption of a model of a basic researcher
as an individual, let us say “homo scientificus,” with strong preferences for 1) performing
curiosity-driven research; 2) exercising autonomy in choosing the topic and direction of
his or her research; and 3) learning the results of the collective research project.36 The
specification of this preference structure does not lead, of course, to the immediate
conclusion that the scientific community will operate harmoniously according to the
traditional scientific norms of universalism, communalism, disinterestedness and
organized skepticism. When “homo scientificus” seeks to satisfy his preferences, he
confronts resource scarcities that lead to competition with other scientists and to internal
tensions in his attempts to optimize his own, sometimes conflicting, preferences. As
discussed in Section IV, both cooperative norms and selfish norm-violating behavior may
result from the same underlying preference set.

36

For a similar point, Reichman, supra note 9, noting that “academic researchers typically are not driven by
the same motivations as their counterparts in industry . . . . Rather, the motivations of not-for-profit
scientists are predominantly rooted in intellectual curiosity, the desire to create new knowledge, peer
recognition and career advancement, and the promotion of the public interest.”
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To satisfy the preferences of “homo scientificus,” two primary scarce resources
are needed: research funding and the attention of other scientists.37 Indeed, scientists in
the AAAS survey ranked availability of resources and opportunities for collegial
exchange just after intellectual challenge and autonomy as important factors in job
satisfaction.38 While the basic scientific “market” is often described as a market for
reputation, esteem, or “kudos,” this emphasis on reputation may distract from what is
going on at a more fundamental level. Scientists directly consume research funding and
the attention of other scientists in the pursuit of the strong preferences outlined above.
While scientists are interested in reputation and esteem, recognition and prestige rank far
below most other factors in importance.39 The primary importance of reputation for
“homo scientificus” is as a currency with which to acquire funding and attention.40
Research funding is a crucial resource for preference satisfaction for scientists,
not only because it directly facilitates the activity of research, but because control over
funding may (depending upon the source of the funding) provide autonomy in choice of
research direction and may indirectly provide the ability to associate and collaborate with
other scientists, either through affiliation with a research institution or by doling out
funds to colleagues, postdoctoral research associates and graduate students. The
importance of research funding to academic scientists is evidenced by a survey of
university technology transfer officials who suggested that faculty would place

37

There are exceptions to this contention of course: some sufficiently theoretical work may require no
more than pencil and paper and some individual scientists may work independent of collaborators and keep
up with the progress of others purely by reading scientific journals. But such scientists are extremely rare.
Most scientific work requires significant funding and most researchers work collaboratively.
38
Holden, supra note 32.
39
Id.
40
Kieff, supra note 24, points out that “kudos can take many forms,” including the award of research grants
along with less tangible benefits, but does not draw out the distinction between reputation per se and
resources for pursuing scientific work.
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“sponsored research” at the top, ahead of royalties, of a list of potential payoffs from
patenting and industry collaboration41 and from studies showing that faculty members
typically re-invest their profits from commercialization projects in further research.42
The attention of other researchers is a scarce and important resource for several
reasons. First, it is an important factor in obtaining funding from the peer review process
which is the primary allocator of basic research funding. But it is also of more direct
importance. Most scientific researchers work collaboratively -- both as a means of
increasing their personal research productivity and because part of the utility they derive
from doing and consuming science is derived from being part of the ongoing
conversation between researchers. Participating in this conversation means getting the
attention of other researchers -- and the better the other researchers involved, the more
rewarding the conversation.
Because both funding and attention are scarce, there is competition between
scientists for these resources. Matters are complicated further by the fact that not all
funding is the same and not all attention is the same. Funding may come with strings
attached that constrain the autonomy of the researcher. The value of the attention of
other researchers varies with the researcher, not only as a result of competence, but
depending on willingness to work hard, and, for purposes of collaboration, compatibility
of interests and personal compatibility. Funding and attention are separately important
for satisfying the scientist’s preferences, so that while funding can attract a certain
amount of scientific attention and vice versa, no amount of funding can garner attention

41

Thursby, University Licensing, supra note 10.
Joanna Poyago-Theotoky, John Beath, and Donald S. Siegel, Universities and Fundament Research:
Reflections on the Growth of University-Industry Partnerships, 18 Oxford Rev. Econ. Pol. 10 (2002).

42
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for the results of research for which there is no demand or interest in the basic research
community.
There is a further way in which the satisfaction of preferences is complicated for
“homo scientificus.” While clearly in competition with other scientists for funding and
attention, a scientist is also highly dependent on the productivity of other scientists for
preference satisfaction. While every scientist wants more funding, no scientist wants to
have all the funding. Each scientist’s preference satisfaction requires that there be a
vibrant research community in which she can participate. In this sense, the scientific
community is somewhat analogous to a poker club. People join the club because they
enjoy a good game of poker. They want to win because the resulting take will provide
the stakes for their participation in the next round, but winning everything will end the
game. Moreover, when the question of admitting new members to the club arises, the
players have mixed motives -- admitting less competent players increases the present
members’ chances of winning, but undermines the quality of the game, making it less
enjoyable for the members both collectively and individually.
This kind of situation, in which there is a tension between what each individual
prefers in the short term and what is optimal for the group in the long run, is frequently
encountered. The Prisoner’s Dilemma is the classic stylized example of such a situation.
When situations of this kind occur in groups with repeated interactions, they may give
rise to social norms, which serve to coordinate the behavior of the group in a mutually
beneficial way and to punish defectors.43
In the basic research context, this interdependence of private and community
welfare shows up in many guises. While conducting peer review, for example, an
43

See Hetcher, supra note 12 at 56-67 for a recent discussion of this function of social norms.
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individual scientist may increase her own chance of being funded or published by
disparaging the work of a scientist in her field, but at the expense of signaling a lack of
demand for and interest in the kind of work she herself pursues as well as depriving the
community (of which she is a part) of the benefit of the proposed research or publication.
In hiring a new faculty colleague, an academic scientist may prefer to hire an inferior
scientist to avoid raising the standards for the university’s evaluation of her application
for tenure and salary increases, but she depends on the overall reputation of her
department in her own quest for outside attention and funding and on interactions with
her colleagues to further her own research. An individual scientist may gain an edge in
the competition for funding and attention if he delays publication of a given set of
research results so that he can get a jump on the competition for taking the next step. But
if everyone delays publication in this way, the net result will be simply to slow down the
pace of research, to the detriment of all scientists, who gain positive utility out of direct
consumption of scientific advances.
Internal dilemmas about how best to satisfy her preferences also confront the
scientist in her quest for funding and attention. Delaying the dissemination of research
results may give her a head start in building on those results for her next project, but
failing to disseminate results will deprive her of attention and funding, both of which are
contingent upon publishing and otherwise participating in the ongoing discussion of
research progress. A very common dilemma relates to sources of funding. Funding from
the National Science Foundation may come with very few strings attached and leave the
researcher with a great deal of autonomy to pursue her curiosity-driven interests.
Funding from the Department of Defense or from industry may provide greater resources
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but come with constraints on the choice of research direction that detract from the utility
of the funds to the researcher.
Having formed at least a tentative idea of the preference structure of the typical
average basic science researcher, we can now turn to a discussion of how these individual
preferences might be reflected in the overall collective behavior of the basic science
community and then to a discussion of how the community might respond to efforts to
promote technology transfer through patenting and other means.
IV.

SOCIAL NORMS OF THE COMMUNITY OF “HOMO
SCIENTIFICUS”

Before looking in any detail at the norms of the basic science community, it is
useful to review the general approach of social norm theory. Part A of this section gives
such a brief review. Part B then reviews previous applications by legal scholars of social
norm theory to scientific research. This previous work has considered whether scientific
norms are likely to change as a result of increasing industry-academic interaction, but has
not “looked behind the curtain” to attempt to explain how these norms might arise from
the individual preferences of scientists. Part C suggests how the model of “homo
scientificus” might be employed to shed light on the traditional norms of the basic
research community and also attempts to distinguish between behaviors that are likely to
be social norms in the prescriptive sense and regular behaviors that may merely result
from the common preference structures of the individual members of the research
community.
A.

Social Norm Theory
The theory of social norms focuses on understanding the functions that informal

prescriptions of particular behavior, enforced not by legal means but by informal social
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sanctions, might serve and the way in which such norms might arise.44 The general idea
behind the theory of social norms is that these norms serve as an informal mechanism to
coordinate behavior. Regularities of behavior may also arise without coordination,
simply as a result of the independent operation of individual preferences. Such
regularities are not “social norms” in the sense used here.
Several theoretical explanations have been proposed for the existence and power
of social norms.45 For the most part, these theories all take the position that social norms
are a means of coordinating group behavior so as to increase the utility experienced by
the individual members of the group. Professor Eric Posner has argued that the primary
function of social norms is to signal a low temporal discount rate, i.e., a high weighting of
future utility payoffs corresponding to patience, because such a discount rate makes it
possible to commit credibly to a cooperative endeavor.46 Thus, by engaging in some
costly form of signaling behavior, an individual may advertise her ability to be a good
cooperative partner. While any number of idiosyncratic and costly behaviors might
indicate an ability to commit to a cooperative course of action, the communicative value
of such a behavior as a signal depends upon its being recognized, hence the need for the
regularity implied by social norms.

44

There can be confusion attached to the use of the term “norm,” which can have meanings ranging from a
prescriptive rule to a mere descriptive regularity. See Hetcher, supra note 12 for a discussion of these
different meanings. See also, Kieff, supra note 24. Hetcher distinguishes between what he calls “rulebased” and “pattern-based” conceptions of social norms and argues in favor of a pattern-based conception.
Hetcher, supra note 12 at 17-37. For our purposes, we need not distinguish between these two definitions,
both of which are centered on conforming behavior. Conforming behavior is distinct from mere
regularities which occur as a result of following purely individual preferences. It is the distinction between
conforming norms and regularities that is of interest in the present analysis.
45
See, e.g., Eric Posner, LAW AND SOCIAL NORMS (2000); Richard H. McAdams, The Origin, Development
and Regulation of Norms, 96 MICH. L. REV. 338 (1997); Robert C. Ellickson, ORDER WITHOUT LAW:
HOW NEIGHBORS SETTLE DISPUTES (1991); Robert D. Cooter, Decentralized Law for a Complex Economy:
The Structural Approach to Adjudicating the New Law Merchant, 144 U. PA. L. REV. 1643 (1996);
Hetcher, NORMS IN A WIRED WORLD.
46
Posner, LAW AND SOCIAL NORMS at 18-27.
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In a recent book, Professor Steven Hetcher reviews and critiques extant social
norm theories and proposes a classification of the varieties of social norms.47 Hetcher
proposes that norms may be classified as “rational or irrational, strategic or non-strategic,
and strategic but maintainable with or without sanctions.”48 He further categorizes
rational norms as “coordination norms,” “sanction-driven norms,” and “epistemic
norms.” Coordination norms are characterized by a coordination benefit in which “the
utility I receive for performing a type of action depends on others also performing the
same action.”49 An example of a coordination norm is the convention that pedestrians
should pass one another on the right. Another example might be a family norm of
leaving phone messages in a particular place. A coordination norm may be maintained
without imposing a sanction because, once the norm is established, norm compliance
carries the coordination benefit with it. A coordination benefit situation is exemplified by
the payoff matrix shown in Figure 1.
Figure 1.

Left

Coordination Norm for Pedestrians
B
Left
Right
(1,1)
(0,0)

Right

(0,0)

B
(1,1)

The norms most commonly discussed in the legal literature are sanction-driven
norms. Sanction-driven norms are maintained by the imposition of penalties for noncompliance. Often such norms are explained as means to deal with collective action or

47

Hetcher, NORMS IN A WIRED WORLD at 17-78.
Hetcher, NORMS IN A WIRED WORLD at 78. Hetcher questions whether irrational norms can exist, but
mentions blind conformity and “shooting the messenger” as possible examples of irrational norms.
49
Hetcher, NORMS IN A WIRED WORLD at 47. Coordination norms are related to “network effects,” in
which the utility per person of a particular course of action, such as using the internet, increases as more
people join in. Coordination benefits may also be obtained through formal rules and standards.
48
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“free rider” problems (frequently analogized to the “Prisoner’s Dilemma”50), in which
rationally optimal behavior by individuals leads to sub-optimal social results.51 A
canonical example of such problems is the provision of infrastructure, such as street
lighting or public roads. Because each individual can benefit from the lighting or road
whether or not he or she contributes funds to provide it, it is individually rational not to
contribute. Unfortunately, the result is that the lighting or roads are not provided.52
Figure 2 represents the payoff matrix for such a problem.
Figure 2.
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When prisoner’s dilemmas arise repeatedly among a close-knit group of
individuals, a social norm may arise which provides for penalties (often reputational in
nature) for non-conformance and ensures the provision of the collective good.53 This
view of social norms is suggested by Ellickson’s famous study of the provision of
boundary fences among farmers and ranchers in Shasta County.54
Hetcher also notes the potential for epistemic norms, which are “nonstrategic” in
the sense that the payoff to the individual actor does not depend on the behavior of a third
50

See, e.g., Hetcher, NORMS IN A WIRED WORLD at 56-57 for a discussion of the Prisoner’s Dilemma and
its relationship to sanction-driven norms.
51
Id.
52
One of the problems in understanding sanction-driven norms is that the provision of sanctions, if costly,
is itself a public good and people might be expected to attempt to free ride on the provision of sanctions by
others with the result that sanctions would not be provided. Richard McAdams has provided a detailed
theory of how the use of esteem sanctions (which are costless to impose) might solve this problem.
McAdams, 96 MICH. L. REV. at 355-76. Robert Cooter has also argued that sanctions may be provided
through guilt or regret if norms are internalized. Cooter, 144 U. PA. L. REV. 1662.
53
See, e.g., Hetcher, NORMS IN A WIRED WORLD at 58-59 for a discussion of social norms as solutions to
iterated Prisoner’s Dilemmas.
54
Ellickson, ORDER WITHOUT LAW. See also Robert Axelrod, THE EVOLUTION OF COOPERATION (1984),
discussing how cooperation can arise as a strategy to deal with an iterated Prisoner’s Dilemma.
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party. Epistemic norms arise when conforming to the behavior of others is a means to
economize on information costs. For example, rather than research the optimal schedule
for brushing one’s teeth, one might adopt a norm of brushing after meals on the rational
assumption that this norm reflects the collective wisdom of the community.55 Epistemic
norms differ from the social norms emphasized here, however, since they do not serve a
function of coordinating group behavior.56
Finally, in other work, I have recently explored the potential for social norms to
arise to deal with individual problems of temptation and willpower due to timeinconsistent preferences.57 Willpower norms are also beyond the scope of this
discussion, which focuses on norms that serve to coordinate group behavior.
B.

Social Norms of the Research Community
Professors Rebecca Eisenberg and Arti Rai have written extensively on the

subject of the potential adverse effects that the Bayh-Dole Act and other attempts to
define commercial and proprietary rights in basic research results might have on
traditional scientific norms.58 Traditionally, going back to the work of sociologist Robert
Merton, the norms of the scientific community have been identified as universalism,
communalism, disinterestedness, and organized skepticism. These norms may be
described as follows:
• Communalism: Research results are public property and should be
accessible for all. Researchers should see themselves as contributors to the
55

Hetcher, NORMS IN A WIRED WORLD at 67-70.
Indeed, one wonders what motivates community enforcement of epistemic norms. How often you brush
your teeth would seem of little import to me, yet it is clear that the community does react with disapproval
to violations of such norms.
57
Strandburg, Katherine J., Too Much Information! Privacy, Rationality, Temptation and the Implications
of “Willpower Norms” (October 4, 2004). http://ssrn.com/abstract=587950
58
Rebecca S. Eisenberg, Proprietary Rights and the Norms of Science in Biotechnology Research, 97 YALE
L. J. 177 (1987); Arti Rai, Regulating Scientific Research: Intellectual Property Rights and the Norms of
Science, 94 NW. U. L. REV. 77 (1999).
56
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scientific community’s common knowledge base. Research presses
forward by building on past achievements and through co-operation.
Therefore, results must be published in full as soon as possible.
• Universalism: The evaluation of research results should be based
entirely on impersonal criteria and be without any form of prejudice
against nationality, gender, race, personal characteristics etc. or against a
person’s scientific reputation.
• Disinterestedness: Researchers should be emotionally detached from
their field of study and be pursuing truth with a completely open mind.
Furthermore, research results should be uninfluenced by extra-scientific
interests (e.g. political, economic or religious).
• Organized Skepticism: Researchers are obliged to be critical not only
towards the work of others but also towards their own work. Possible
sources of error, doubts and weak spots in the research should be
presented openly and the researcher should be his or her own fiercest
critic.59
Rai further identifies the norms of “independence,” which was emphasized by Hagstrom
in work following building on that of Merton.60 The “independence” norm means that
“scientists are free to set their own research agendas and to criticize the work of others.”
Finally, Rai articulates “perhaps the strongest norm” of invention itself. In the traditional
view, “the rationale of all these norms is to further the institutional goal of science, which
is the progress of knowledge.”61
Ziman has responded to the Mertonian formulation, arguing that two different sets
of norms obtain in two distinct research communities -- the academic and industrial
communities.62 He suggested that the norms of industrial research are proprietary, local,
authoritarian, commissioned and expert, in contrast to the Mertonian norms of academic

59

Erno-Kjolhede, supra note 6 at 4.
Rai, supra note 58 at 91. See also Erno-Kjolhede, supra note 6 at 4-10, discussing various formulations
of scientific norms and the controversies surrounding them.
61
Rai, supra note 58 at 91.
62
See Erno-Kjolhede, supra note 6 at 9-10, citing and discussing John Ziman, PROMETHEUS BOUND:
SCIENCE IN A DYNAMIC STEADY STATE (1994).
60
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research. Though such a strict separation between industrial and academic research
norms may have been exaggerated even prior to the current period of increased
university-industrial collaboration, the contrasts drawn by Ziman are consistent with the
idea that typical individual preferences differ between the two groups of scientists, with
industrial scientists more interested in success within the organization and academic
scientists more attracted to an autonomous, curiosity-driven agenda.
Rai and Eisenberg both argue that the traditional norms of science, particularly
the norms of communalism, disinterestedness, and independence, may be threatened by
the increasing emphasis on and availability of proprietary rights in research results.63
Indeed, Rai argues that the norms of microbiology research have already been shifted by
the prospect of patenting the results of research.64 Rai further argues that traditional
scientific norms are more effective than proprietary rights at producing scientific progress
and that the theory of the interaction of law and norms suggests that the law could and
should fruitfully be adapted to support the traditional norms.65
Responding to Rai and Eisenberg, Professor Scott Kieff has argued that the
“traditional” scientific norms were not descriptive of the scientific research community as
it existed in practice even prior to implementation of the Bayh-Dole Act and associated
technology transfer incentives.66 He emphasizes that the traditional basic research market
suffers from various socially undesirable selfish behaviors based on intense competition
for “kudos” -- status and reputation in the scientific community. An example of such
selfish behavior might be for an established scientist to use a position on a funding

63

Eisenberg, supra note 58 at 230-31; Rai, supra note 58 at 109-11
Id.
65
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review board to target funding away from the investigation of theories that compete with
the established scientist’s pet theories.67 Additionally, Kieff contends that there was
never a norm against pursuing intellectual property, equating the basic scientists’ pursuit
of reputation and esteem with a quest for property.68 He points out that the failure of
university scientists to patent their research results prior to the 1980’s may have been due
to legal restrictions on the patenting of federally-funded research results rather than to a
norm against propertizing the results of one’s research.69 He argues further that patenting
may provide a mechanism for obtaining funding and recognition for research that avoids
the failings of the status-based scientific market.70 He also emphasizes the importance of
patenting as an incentive for industrial investment both in development activities based
on the results of university research and in university research itself.71
In a reply, Rai disputes Kieff’s analysis, particularly pointing out that the
traditional scientific norms do not preclude highly competitive behavior among research
scientists, and noting that, even before Bayh-Dole changed the legal regime, foregoing
patenting of their results was a choice made by those who became academic scientists,
since they could have sought employment in industrial research, where patenting was
widespread.72 She goes on to argue that the central point of her earlier treatment of
scientific norms was that law may be used as a tool to encourage traditional scientific
norms,73 which she views as efficient because they minimize transaction costs related to
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licensing of upstream research.74 Of course, patenting may also be seen as a mechanism
for reducing transaction costs, by providing clear property rights to facilitate bargaining
and reduce investments in wasteful defensive measures. As Rai points out in her Reply
to Kieff, the relative efficiency of the two regimes depends strongly on the comparison of
transaction costs imposed under each.75
These treatments of scientific norms are illuminating, but they are incomplete
insofar as they are not grounded in a model of the preference structure of the individual
research scientist which might provide an explanation of why such norms might arise.
Kieff’s argument that established scientists might be selfishly motivated to suppress the
research of those who might challenge the status of their own prior research is convincing
as far as it goes, but it does not prove that there is no social norm against such behavior -indeed the potential for such selfishly motivated and collectively suboptimal behavior is
one of the reasons that a social norm may arise. It is not surprising that both selfish and
cooperative behaviors are observed in the basic research community.
Some of the resistance to the traditional Mertonian scientific norms seems to stem
from a sense that the description rests on an overly idealistic view of the motivations of
individual scientists -- as though scientists would have to be unusually public-spirited
individuals to develop such a cooperative set of norms. But cooperative norms are not
unusual among ordinary people and, as illustrated in Section A, can be utility-maximizing
even for entirely selfish individuals. Moreover, norms are never perfectly enforced, so
that the observation of occasional norm violation is not necessarily indicative of an
overall social norm failure. Indeed, while some theories of social norms rely on the
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internalization of the norms as guilt to produce compliance,76 others emphasize sanctions
that must be imposed by the community to deter norm violation.77 In a sanction-based
theory, norms will not succeed in regulating any behavior that takes place away from
community observation and sanctions may well be insufficient to override privately
selfish behavior in some cases.
Finally, the argument over whether traditional scientific norms are nonproprietary (because they eschew patent protection) or proprietary (because they give
recognition rights based on scientific publication) seems like a distraction from the larger
issue of whether the overall incentive structure confronting the basic research community
will produce socially beneficial results.
To make further headway in attempting to predict how norms will adapt to
changing outside circumstances and legal regimes, a more detailed theory of these norms
is needed. An understanding of the function that social norms serve for the basic research
community should also help in determining whether those group norms are beneficial for
the larger society. The next Section considers how the individual preference model
developed in Section III might relate to the traditional scientific norms.
C.

Toward a Theory of Scientific Norms
A theory of how the traditional scientific norms relate to the typical basic

researcher preference structure and to the collective goods problems that confront the
scientific community can help to specify how these norms will apply to particular
behaviors -- such as patenting -- and how they may change in response to legal and policy
initiatives. To begin, it is helpful to distinguish between social norms that involve
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conforming behaviors which arise to combat problems of group coordination and
conflicts between locally and globally optimal behavior, from regularities of behavior
that result from individual preferences that are common within the group. The theory of
social norms focuses on explaining the former.78
Rai identifies the “norm of invention” as possibly the strongest norm of the basic
science community and argues that “invention is so highly prized that violations of other
norms may be tolerated in its name.”79 Clearly, invention is the defining behavioral
regularity of the scientific community. But it may not be a social norm in the conforming
sense. Invention does not pose a coordination problem for a community of typical basic
scientists because it is in line with both selfish and group interests. Rather than being a
social norm in the usual sense, the norm of invention is likely to be a regularity which
arises from the self-selection and community gate-keeping that determines the
membership of the community. Getting back to the poker club example discussed earlier,
a poker club will by and large be composed of people who like to play poker, but the fact
that members play poker is probably not usefully described as a “norm” of the Poker
Club. Similarly, “homo scientificus” is an individual with a strong taste for doing
scientific research. Arguably, the collective desire for “invention” of the basic research
community is a regularity arising from the individual preferences of community
members, rather than a conforming behavior.80
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A similar analysis at least partly explains the “norm” of independence which
leaves each researcher free to choose the direction of his or her own research. Basic
scientists have a strong taste for such autonomy, and it plays an important role in their
desire to join the academic community. To the extent scientific independence is
compromised, scientists will be increasingly motivated to exercise their exit options.
Moreover, complete autonomy is not enforced by the institutions of the basic research
community. The individual desire for autonomy is modulated by the marketplace for
research funding and attention that is driven by the demand function of the community as
a whole. Basic scientists generally expect to have to obtain their own funding (thus
purchasing their scientific independence) through a competitive grant process. Thus,
though each scientist may have a strong taste for independence, the community norm is
to allocate funding based on a market mechanism.
Turning to the specifically Mertonian norms of universalism, communalism,
disinterestedness, and organized skepticism, the norm of universalism is also mostly in
line with individual preference. That “[t]he evaluation of research results should be
based entirely on impersonal criteria” is dictated to a great extent by the demand for
interesting and accurate scientific information. If results are incorrect, they will not
provide a useful basis for subsequent progress. Given the competitiveness of an
international scientific research community and the fact that scientific progress is
generally cumulative and incremental, any attempts to provide a biased assessment
(perhaps to curry favor with a distinguished member of the community) are rather
pointless even from a selfish standpoint, since subsequent research will expose
shortcomings in earlier work. (Indeed, to some extent, the more distinguished a member
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of the scientific community may be, the more likely his or work is to be the focus of
significant follow-on work and the more quickly any deficiencies are likely to be
exposed.) Impartial evaluation of research results thus also may reflect, to a large extent,
the common preference of scientists.
Rather than arising from biased evaluation, problems in realizing the common
good of even-handed consideration of all scientists’ research results are likely to stem
from competition for the scarce resource of attention from the community. A study of the
institutional mechanisms and social norms that structure this market for attention would
be of considerable interest. As an example, one mechanism for providing access to the
attention market is the peer review process for scientific publication. Often, the peer
review process provides guaranteed access to the attention of at least one or two
established researchers. As an example, the peer review process for a prestigious physics
journal, The Physical Review, provides that nearly every paper is reviewed by one or two
peer reviewers, and reviewers are expected to provide written comments on the paper, to
which the author has an opportunity to respond. Papers may be rejected by the editor
without peer review, but such rejections may be appealed to an Editorial Board.
Reviewers are generally anonymous, mitigating any tendencies to provide biased
evaluations in an attempt to gain favor with the author of the paper.81 While this
procedure does not guarantee that the unknown researcher’s article will receive the same
attention as the submission of an established member of the community, it does provide
entry to the attention market. Participation in the peer review process as a reviewer is
mandated by social norms.
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The norms of disinterestedness, communalism and organized skepticism are the
norms that have been seen as most vulnerable to change as a result of increasing industry
involvement in university-based research. These norms seem likely to reflect the need to
coordinate behavior that generally underlies social norms because theyimplicate
potential conflicts between the immediate self-interest of the researcher and the longerterm good of the community. The norm of disinterestedness requires that research be
“uninfluenced by extra-scientific interests.”82 It thus addresses the potential conflict
between an individual scientist’s incentives to skew research to suit some external
interest against the long term goal of a curiosity-driven basic research system that
produces accurate information about the natural world. Communalism demands that
“results must be published in full as soon as possible.”83 It addresses the potential
conflict between the individual scientist’s incentive to maintain control of research results
so as to increase his or her likelihood of maintaining priority in follow-on work and the
benefit to the community as a whole of complete and relatively early dissemination of
results. The norm of organized skepticism requires that “possible sources of error,
doubts, and weak spots in the research should be presented openly.”84 It addresses the
conflict between an individual researcher’s incentive to show himself in the best light and
the long-term benefit to the community of having access to the researcher’s critical
evaluation of his own work.
These three norms fit into what Hetcher calls the “sanction-driven norm”
category. Each norm addresses a collective goods problem. Each scientist in the
community benefits when others comply with these norms. Thus, every scientist would
82
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prefer that all other scientists be disinterested, that all other scientists disseminate their
results as quickly as is appropriate,85 and that all other scientists disclose any weaknesses
in their research techniques or results. The collective goods problems arises because
every scientist might nonetheless prefer to skew her own research for private advantage,
to hold back her own results to maintain control over follow-on research, and to hide any
weaknesses in her work.
If the payoffs are appropriate, the canonical collective goods problem could arise:
Figure 1.

Don’t’ Skew

Disinterestedness Problem
Others
Don’t Skew
Skew
(2,2)
(0,3)

A
Skew

(3,0)
Figure 2.
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Figure 3.

Organized Skepticism Problem
Others
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(2,2)
(0,3)
A
Don’t Expose

(3,0)

(1,1)

Though all would be better off if everyone behaved in a cooperative way, each will
choose independently to defect, with the result that all will be less satisfied.
85

The scientific community does not necessarily benefit from the most rapid possible dissemination of
research results. In fact, researchers are sometimes tempted to disclose results that have not been
thoroughly checked and considered. Dissemination of such “half-baked” results can mislead other
scientists and waste community resources in wild goose chases. The peer review system traditionally helps
to avoid this problem, as do the reputational harms associated with publishing insufficiently vetted results,
so there has not been much attention paid to social norms of dissemination restraint. In light of the
increasing dissemination of research results via un-peer-reviewed internet postings, it will be interesting to
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To the extent that the basic prerequisites for effective sanction-driven norms are
met -- a close-knit group with repeated interactions and detectable violations -- social
norms may arise to punish deviations from collectively optimal behavior. Effective
social norms must trigger costs for norm violation that are sufficient to offset the private
payoff of defection. Such punishments must also be less costly to the community than
the costs of defection, or they are not worth imposing. Under an effective social norm of
communalism, for example, the payoff matrix of Figure 2 might change as follows:
Figure 4.

Don’t Delay

Communalism Problem with Social Norm Sanctions
Others
Don’t Delay
Delay
(2,2)
(.15,1.5)

A
Delay

(1.5,.15)

(1, 1)

In this example a violation penalty of 1.5 is imposed on norm violators at a cost of .15 to
each of ten members of this community. The result is to remove the private incentive to
defect from the behavior that is optimal for the group.86
A couple of potential wrinkles in the analysis of scientific norms are worth noting.
First, it is not clear that the payoff matrices for individual scientists will always be such
as to present these collective goods problems, given the typical incentives of basic
science researchers discussed above. The private payoff to each individual scientist from
defecting from these norms may be lessened as a result of the preference profile which is
produced by the selection process for membership in the community.
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So, for example, with regard to the norm of disinterestedness, one must ask what
kinds of private advantage might motivate an individual scientist to skew her research
away from the curiosity-driven paradigm. Given the typical scientist preference set, the
most likely personal advantage to be gained by skewing the direction ofone’s research is
an increase in funding. However, any increase in funding at the expense of skewed
research must be weighed against the decreased utility that the individual researcher will
suffer from a decreased opportunity for autonomous choice of research direction.
Skewing a report of the results of one’s research may result in even more severe
diminution of the scientist’s individual utility -- both because as a direct consumer the
researcher would gain pleasure from learning the truth about natural phenomena and
because the publication of skewed results may have an impact on the researcher’s
immediate ability to participate in the scientific “conversation” and, in the long term, on
her reputation. Thus, for many members of the scientific community, there may be little
individual payoff from defecting from the disinterestedness norm. This fact will, of
course, likely serve to make the norm even stronger.
There are similar questions about the extent to which an individual scientist will
benefit by defecting from the norm of organized skepticism by covering up weaknesses
in her research results. Covering up flaws or weaknesses may provide a short-term
benefit to the researcher, since it may increase the apparent scientific value of her work,
but she must weigh that short-term benefit against the long-term disadvantages of the
virtually inevitable disclosure of these weaknesses by other scientists. Indeed, the
likelihood that such flaws will be uncovered rises with the extent to which the rest of the
community takes an interest in the research, since greater interest will result in closer
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scrutiny. Moreover, attempting to cover up flaws undermines other private interests,
such as the ability of the scientist to discuss the weaknesses with other scientists in the
hope of solving the problems and obtaining more satisfactory results. Thus, it is not at all
apparent that an individual scientist benefits much from failing to expose weaknesses in
her research results and methods.87 As with the norm of disinterestedness, the norm of
organized skepticism may thus be strengthened by the fact that there may be many
scientists who are not selfishly predisposed to defect.
With respect to the norm of communalism, there are similar internal conflicts
within the private preferences of individual scientists to withhold and to disseminate their
research results. On the one hand, early publication has advantages because such early
publication establishes priority and provides an entrance into the scientific conversation.
Moreover, discussion oftheir research results with others is a direct pleasure for many
scientists. On the other hand, there is certainly an incentive to withhold results so as to
maintain control of potential follow-on research.
The balance of these preferences for any individual researcher depends on many
factors, some of which are similar to the factors that affect the decisions that commercial
entities make about when to patent and when to commercialize a particular product. For
example, some avenues of research may require expensive or specialized equipment or
know-how of laboratory techniques so that there is a natural lead time for follow-on
research to mitigate the disadvantages of early disclosure. The likelihood of independent
discovery by others also varies from case to case and affects private incentives for rapid
dissemination of results. In some cases, the laboratory methods or research tools required
87

Indeed, the urge to cover up flaws or limitations in one’s research may be more accurately characterized
as a temptation than as a preference. The concept of willpower norms may have some application here, but
such an analysis is beyond the scope of this Article.
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for the research may themselves be publishable discoveries, increasing the potential
reputational payoff from early publication and lessening the private payoff from delaying
publication. Thus, for the communalism norm also, the extent to which there are private
incentives to defect (and thus the extent to which a collective goods problem exists) will
vary among scientists and scientific disciplines and there may be many scientists for
whom defection is not even selfishly optimal.
Another question about the effectiveness of these social norms concerns their
enforceability. Sanction-driven norms are primarily effective against behavior that is
detectable by the community.88 Violations of the disinterestedness norm are likely to be
regularly detected by the community. Funding sources are usually a matter of public
information in the community and skewed results are likely to be uncovered by later
researchers. With regard to the organized skepticism norm, violations of the norm may
not be easily detectable -- members of the community may not be able to tell that a
researcher failed to disclose known flaws in her results -- but the underlying weaknesses
of the results are highly likely to be discovered. Once the weaknesses are discovered, the
offending researcher is in a Catch-22 situation -- either she admits that she violated the
norm by failing to disclose her doubts or she looks incompetent for having failed to see
the weaknesses in her work. Thus, community detection of the weaknesses of a research
project can be effective to enforce the organized skepticism norm.
The norm of communalism may be the most difficult to enforce, at least as
regards the incentive to delay dissemination of results. (Researchers have strong private
incentives to disclose their results eventually, so the communalism norm is unnecessary
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to prompt eventual disclosure.) It may be difficult for the community to detect delay
while it is occurring, especially since delay can be incremental and the precise
“appropriate” time for dissemination of results is not readily apparent. Even after the
fact, it may be difficult to detect intentional delay and difficult to impose a sanction that
is strong enough to overcome the private payoff if the delay resulted in priority in followon research.
Subsidiary norms and practices of the research community may have arisen at
least in part to compensate for the difficulty in enforcing this norm on a case by case
basis. Research grants, for example, are awarded for relatively short periods (much
shorter than the twenty-year patent term, for example) and disclosure of results is
required to obtain further funding. The “publish or perish” norm requires a continuing
stream of publications and there is rough consensus within particular disciplines about the
acceptable rate of publication. Maintaining a continuing flow of publications is required
to obtain tenure at universities and is also necessary to maintain funding and to continue
to receive scarce attention from the community. Scientists are also expected to attend
research conferences on a regular basis, at which they must disclose results. (In fact, in
many scientific disciplines the norm is to disclose preliminary results at conferences prior
to publication.)
Each of the traditional scientific norms is thus illuminated by a focus on its
relationship to the private preference profile of the typical basic researcher. This focus is
also helpful in evaluating more specific norms and institutions that implement and reflect
the traditional overarching values. Further analysis would benefit from a more thorough
empirical grounding of the homo scientificus model and more specific enumeration of the
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observable manifestations of the general scientific norms. The present discussion has
also been limited to the incentives of the researchers themselves because they are the
direct producers of scientific research and have a significant degree of autonomy in
conducting their research. University technology transfer involves several constituencies
with different private agendas including faculty researchers, university administration,
and university technology transfer officials. The interaction between these constituencies
would be considered in a more complete analysis. With these caveats in mind, we may
proceed to draw some tentative inferences about university patenting and technology
transfer from the present analysis.
V.

SOME PRELIMINARY IMPLICATIONS FOR UNIVERSITY
PATENTING AND TECHNOLOGY TRANSFER

As argued in Section II, there should be two primary goals for university
technology transfer efforts relating to basic research.89 The obvious goal is to expedite
the “capture” of commercially beneficial applications of basic research. But an equally
important goal should be to preserve the broad-based curiosity-driven research “market”
as a means of providing a demand function for socially beneficial long-term investments
in unpredictable research. In what follows I consider some of the potential effects of
various approaches to technology transfer on this curiosity-driven research enterprise.
A.

Patenting as a Technology Transfer Mechanism
The Bayh-Dole Act was intended to promote the patenting of federally-funded

research by universities and other funding recipients. One major purpose of the Act was
89

No doubt a large fraction of university technology transfer efforts relate to applied research. I do not
address that research here because the social goal of generating a demand function for unpredictable
research is not relevant to applied research. University applied research must have a different justification.
Possible justifications for applied research in universities include a need for public funding of targeted
research for which a large investment is needed before getting to a commercializable result (the research
termed “fundamental research” in Section II of the paper) and the education of future applied researchers.
But a discussion of applied research is beyond the scope of this Article.
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to provide a mechanism for licensing the results of federally-funded research to industrial
entities so as to provide a motivation for them to invest in bringing relatively embryonic
university discoveries to a point at which they are suitable for commercialization. A
related goal was to motivate faculty and universities to participate in this process by
providing them compensation, primarily through royalty revenue.90
There are at least two distinct ways in which patenting the results of university
research might threaten the functioning of the curiosity-driven research enterprise. First,
the ex post costs of the patenting process and resulting exclusive rights might introduce
delays and transaction costs into the research process, slowing the progress of science.
Second, the ex ante quest for patents might skew the choices of research topics toward
more applied projects, threatening the socially beneficial production of the curiositydriven research demand function. Assuming that both of these would be unintended
negative side effects of a policy of encouraging university patenting, one can analyze the
circumstances under which they are likely to occur and consider how they might be
mitigated.
1.

Incentives to Patent the Results of Curiosity-Driven Research

To understand any potential negative effects of university patenting, it is
necessary to consider what incentives would motivate basic researchers to patent the
results of their research. Universities as institutions may have an interest in patenting
simply as a source of revenue. Researchers, however, seem rather unlikely to be
motivated to patent the results of their curiosity-driven research simply to obtain royalty
revenues, except in the exceptional case. Royalty revenues from university licenses
averaged $66,465 per license in 2000. Most university patents result in no revenue at all,
90
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however.91 Researchers receive about 40% of these royalties on average.92 So the
expected royalty revenues from most research spin-offs are not particularly large.
On the other hand, patenting may have substantial costs to researchers. Assuming
for the moment that they do not shift their research agendas to increase the chances of
obtaining patentable results, researchers still incur opportunity costs from patenting. Any
time spent identifying patentable discoveries, writing patent applications, meeting with
patent attorneys and so forth is time that cannot be spent writing grant applications,
pursuing curiosity-driven research, and writing articles for publication -- activities that
will in most cases be of much greater value to the basic researcher than the revenues to be
derived from patent royalties.93
Researchers may also have additional costs imposed on them by the research
community if patenting of a particular discovery is viewed as a violation of the
communalism norm that requires making research results freely available to the
community in a timely manner. Sanctions imposed by the research community may
include loss of esteem, but probably more importantly might include denial of the scarce
resources of research funding and attention. The ultimate penalty that the community can
impose is a shunning penalty -- depriving a scientist of esteem, funding, and publication
through the peer review process.94
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Unless there is a blanket norm against patenting per se, different patenting
activities will have different degrees of impact on the availability of research results to
the community and probably elicit different degrees of community disapproval. Some
commercializable spin-offs of curiosity-driven research may be of little value to the basic
research community. Patenting such spin-offs should not violate the communalism norm.
On the other hand, patenting of particular upstream research results or research tools may
have a grave impact on the feasibility of pursuing curiosity-driven research and may thus
excite significant community disapproval.
Of course, in the pursuit of curiosity-driven research there will be an occasional
discovery that is of great commercial importance and has the potential for very large
royalty revenues. In such cases, the revenues to be obtained from patenting will probably
outweigh the opportunity costs, especially because the royalty revenues can be used to
fund further research. In fact, as noted above, basic researchers who patent frequently do
funnel their royalty payments back into their research.
Even if patenting of a particular invention draws community disapproval because
of the potential suppression of follow-on research, patenting certain inventions might be
so lucrative that no sanction that the community is capable of imposing is sufficient to
deter patenting. With occasional exceptions, however, it seems unlikely that royalty
revenues will be a primary incentive to patenting in light of the costs and benefits
described above. This simple cost-benefit analysis explains why many scientists continue

able to “get away with” more flagrant violations of community norms than less productive members of the
community.
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to resist the efforts of university administrators and technology transfer officers to get
them to make invention disclosures and participate in the patenting process.95
While the prospect of royalty revenues may not provide sufficient incentives for
basic researchers to patent their discoveries, researchers may have other private
incentives to patent. One such incentive may be the ability to maintain exclusive control
over follow-on research that relies on the invention. Patenting that is motivated by the
ability to prolong exclusive control over a particular line of research is pernicious from
the perspective of the curiosity-driven research enterprise and from the perspective of the
patent system itself.96 Licensing is unlikely to solve the exclusivity problem because
university researchers who patent under these circumstances are not seeking to recoup the
costs of their research investment, but to maintain priority in subsequent research.
Of course, such exclusive control violates the communalism norm, but patenting
may make it more difficult for the community to enforce the communalism norm.
Without patenting, the private payoff from attempting to maintain exclusive control is
naturally capped because of the need to maintain secrecy and refrain from publication,
along with the threat of independent discovery by another researcher. Patenting may
drastically increase the private payoff for defecting from the communalism norm, by
making the exclusivity option much more effective. As the private payoff for defection
increases, the effectiveness of community sanctions lessens.
Moreover, an increase in private incentives to violate the communalism norm can
indirectly serve not only to motivate individual violations, but also to weaken the norm
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more generally. Within any community, there will be a distribution of private incentive
structures. When the payoff from defecting from a social norm increases, some
community members will no longer be deterred from violating it. The defection of these
individuals may decrease the community’s ability to impose sanctions for violations of
the norm, leading more individuals to violate the norm.97 The community’s ability to
maintain the norm in the face of shifting private incentives depends on the preference
distribution of community members and the strength of the sanctions that the community
is able and willing to impose. Thus, it is not unreasonable to argue that an increase in
payoffs of uncooperative behavior through patenting might eventually lead to an increase
in other kinds of uncooperative behavior (such as withholding data or materials that are
not patentable).
Another possible motivation for patenting by basic researchers other than
obtaining royalty revenues from commercial application is the possibility of obtaining
research funding from an industrial exclusive licensee. Indeed, a survey of technology
transfer officials found that research funding is the preferred compensation from
patenting on the part of faculty.98 Such funding is unlikely to come without strings
attached, however. Research funding is a greater incentive to patenting than royalty
revenue only if it is greater than the potential royalty revenue. It is difficult to imagine
that an industrial partner would provide research funding greater than the royalty value
without placing restrictions on the research that could be performed with the funding.
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Such funding thus has the potential to turn what was originally a spin-off of curiositydriven research into a distortion of the basic research demand function.
One other potential incentive for university basic researchers to patentmay be the
ability to participate actively in the commercial development of their inventions. At first
glance, such an incentive may seem inconsistent with the picture of “homo scientificus”
painted above. Why would a scientist interested in commercial research not have become
an industrial scientist in the first place? The answer may lie in the strong preference for
autonomy expressed by basic scientists. Curiosity-driven research is one arena in which
a strong preference for autonomy may be satisfied. However, entrepreneurial
development of an invention may also satisfy the taste for autonomy while offering larger
financial payoffs than university research.
Researchers no doubt vary in their relative preferences for autonomy and for
learning about the natural world. A strong taste for autonomy may explain why some
faculty members who shunned employment in industrial settings have started businesses
or become actively engaged in the commercialization of their discoveries.99 Since such
scientists are strongly motivated by autonomy, they may maintain a rather traditional,
curiosity-driven research agenda alongside their commercial activities. There is some
evidence that some of the most productive entrepreneur-scientists have maintained strong
traditional research programs after being involved in commercialization of their
results.100
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2.

Incentives to Skew Research Directions to Obtain Patents

In discussing the possible side effects of patenting a spin-off of curiosity-driven
research, we have already encountered the possibility that patenting might skew the
direction of research in a more applied direction. Industry research funding awarded in
lieu of royalty revenues will probably be earmarked for targeted research. Another
possibility is that an autonomy- seeking scientist may find so much satisfaction from the
entrepreneurial process of developing an invention for commercial sale that she begins to
slant her academic research in search of another patentable invention so that she can have
further entrepreneurial experiences.
There is also, of course, the ex ante possibility that any scientist may slant his
research direction in hopes of obtaining a patent, thus distorting the curiosity-driven
demand function. The extent to which the ex ante prospect of patenting can produce such
a distortion is questionable, however, given the preference structure of those who go into
the field of basic academic research. The expectation of royalty revenues is unlikely to
compensate for the diminished ability to satisfy the tastes for autonomy and “doing
science” that such a shift would entail. Great entrepreneurial opportunities are hard to
predict ahead of time and unlikely to provide extensive ex ante incentives.
The strongest motivation for a basic researcher to skew his research direction in
an effort to obtain a patent is probably the possibility of industrial research funding.
Since industry funding will probably come with strings attached, however, basic
researchers will prefer traditional sources of curiosity-driven research funding when
funding from those sources is available. Thus, as long as traditional basic research
funding is available, the ex ante prospect of patenting seems unlikely to have a major
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skewing effect on the portfolio of curiosity-driven research. This conclusion is consistent
with at least some empirical studies, which suggest that increased patenting has not been
responsible for a shift toward more applied research.101
3.

Effects of Patenting on Curiosity-Driven Research and Technology
Transfer

While patenting may not yet have led to a dramatic shift toward applied research,
the conclusion of this analysis of the incentives provided by patenting is not particularly
encouraging. The analysis suggests that neither of the dual goals of university
technology transfer -- preserving a vibrant regime of curiosity-driven research and
facilitating the commercialization of spin-offs of that research -- is advanced by the
availability of patents to university basic researchers. Incentives to patent
commercializable spin-offs may be insufficient, since royalty revenues will not usually
offset the opportunity cost of patenting. Patenting may well threaten the communalism
norm, and thus the entire curiosity-driven research enterprise, by increasing the private
payoffs from exclusive control over promising avenues of research. Basic researchers
may thus tend to patent upstream research results while leaving potential commercial
spin-offs uncommercialized.
Consistent with the possibility that patenting might vitiate the communalism
norm, there has been increasing concern in the basic research community (particularly in
the biotechnology area in which patenting is most prevalent) about violations of the
communalism norm in the guise of increased delays in dissemination of research results
and decreased cooperative sharing of data and materials.102
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It is difficult to say how much to attribute increasing delay in dissemination of
research results to patenting. To the extent that the standards for patenting require a more
completely developed invention than does publishing there may be some delay inherent
in the patenting process. It is not clear that this is the case, however. While patenting
imposes a utility requirement that is not present in scientific publication, this requirement
is quite easily satisfied under current law.103 Delay in publication is often imposed by
funding arrangements with industry,104 but those delays may not be related to patenting
and may not pertain to curiosity-driven research. Surveys of researchers indicate that
factors involving research priority play a greater role in motivating delay in disseminating
research results than patenting concerns.105
A recent empirical study investigated the time lag between first dissemination of
research results at conferences and publication of those results.106 The study found that
these time lags have decreased over time. Because conference presentations are often
means of getting feedback on preliminary results, the authors of the study interpreted the
shortening time lags as evidence that scientists are delaying the dissemination of their
results until their research is further advanced and nearly ready for publication.107 A
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greater tendency for delay was correlated with patenting.108 Time lags grew shorter
between 1980 and 1990 for university research that was unpatented, however, as well as
for patented research.109 Since the Bayh-Dole Act came into play during that period, the
authors of the study argued that delays in dissemination induced by patenting had
resulted in a generally weakened norm of prompt dissemination of research results.110
While delay in dissemination of research results is a serious problem, the
competitive nature of research creates a natural limit on the extent to which delay can be
used by a researcher to obtain a strategic advantage. For this reason, violations of the
communalism norm associated with attempts to maintain exclusive control of promising
research directions by patenting pose an even more serious threat to the curiosity-driven
research enterprise than delay. For commercial inventions, the patent exclusivity period
is an integral part of the incentive structure, translating consumer demand into a means to
recoup investment into commercially desirable inventions. In the commercial context, a
degree of control over follow-on innovation is an unfortunate side effect of an exclusivity
that is necessary to recoup the costs of research and development and provide incentives
to invent and disclose.
The curiosity-driven research market is funded by an entirely different
mechanism, however, which allocates funds according to the curiosity-driven demand
function based on attribution of credit. Exclusive rights to make and use research results
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serve no useful function in that marketplace. Only at the interface between the curiositydriven marketplace and the commercial marketplace, where they provide incentives to
commercial actors, do typical patent-type exclusive rights play a positive role. Thus,
exclusive rights may be needed by commercial actors who are suppliers of laboratory
equipment and materials or, as emphasized in the present discussion, by commercial
actors who serve as conduits of basic research spin-offs to the commercial marketplace.
It would thus be socially beneficial to reduce the ability of university researchers to use
patent exclusivity to keep other researchers from competing with them to follow up on
their results.
4.

Why an Experimental Use Exemption Might Improve the Effectiveness of
Patenting as a Technology Transfer Mechanism

There has been considerable support from legal scholars and, increasingly, from
policymakers, for some form of exemption from infringement liability for experimental
use of patented inventions.111 Such an exemption would reduce the potential for holdups
in follow-on innovation. I have argued elsewhere that, even for commercial actors, the
incentives needed to encourage invention may be maintained in the face of an
experimental use exemption that permits experimenting “on” a patented invention for the
purpose of studying or improving it.112 A research exemption of this type is already in
place in many other countries. The arguments in favor of such an exemption are even
stronger when the patentee is a basic researcher, since there is no need for any
commercially-driven incentive to invent or disclose. Indeed, such commercially-driven
111
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incentives can only distort the demand structure of the curiosity-driven research
marketplace.
An exemption for experimenting “on” a patented invention leaves in place the
potential for exclusive licensing of a commercializable discovery. Besides removing
pernicious incentives for patenting aimed primarily at obtaining an advantage in follow on basic research, an exemption from infringement liability for “experimenting on” a
patented invention could therefore play a subtle positive role both in encouraging the
patenting of spin-off inventions that would be of commercial interest and in preserving
the communalism norm. A robust “experimenting on” exemption could shift the social
meaning of patenting in the basic research community. Since patenting could no longer
be used to prevent follow-on research, it would no longer be at odds with the
communalism norm. Thus the communalism norm would no longer have the potential to
deter some scientists from patenting inventions that might have value both as commercial
spin-offs and as subjects for follow-on investigation. Patents could serve the desired
function of providing the incentive for commercialization, without playing a negative role
in the curiosity-driven research marketplace.
While an “experimenting on” exemption would address some concerns about
exclusive control of upstream research, it would not solve the problem of patenting of
commercializable research tools. This is an important problem, to which I have
suggested a possible general approach in earlier work.113 That general approach does not
take into account the special situation of curiosity-driven researchers, but assumes that a
commercial payoff is a necessary incentive for invention. Rochelle Dreyfuss has
proposed to exempt experimentation (even using research tools) by a researcher who
113
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agrees to publish and to refrain from patenting discoveries made using the patented
invention.114 That proposal might naturally separate basic and applied researchers in a
desirable way, but it might not leave sufficient incentive for commercial development of
research tools to be used in basic research. Though analysis of the research tool problem
might also benefit from further consideration of the special incentives and rewards
available to university researchers as potential patentees, such an analysis is beyond the
scope of this Article.
B.

University-Industrial Interactions and the Curiosity-Driven Research Endeavor
While the attention of the legal community has naturally focused on patenting as a

mechanism for technology transfer, patenting is only one avenue for commercial
influence on university research.115 Industry research funding and university-industry
collaborations are also important ways in which commercial demand may influence
university research.
1.

Industry Funding of University Research

Industry funding of university research might be considered a mechanism for
technology transfer. Industry funding is not a means of transferring technology that is
developed as a spin-off of curiosity-driven research, however. Instead, it is a means for
enticing university researchers to perform research the demand for which is driven by
commercial considerations. Industrial demand for university-based research of this type
may result from a number of factors, including the lower salaries paid to university
researchers and the ability to tap into the pool of cheap and highly motivated graduate
student labor; increasing commercial demand for research that is basic in the sense of
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“fundamental” or, far from application, for which university researchers may have
superior skills compared to industrial scientists; the efficiency of involving researchers in
developing spin-offs of their own inventions into commercial products (given the large
amount of know-how which these researchers may have accumulated in the course of
their curiosity-driven research); a desire to influence the training of a scientific labor
force for the industry; and a desire to involve particular highly talented scientists who are
not interested in industrial employment in commercially-motivated research.
None of these objectives is illegitimate, yet there is considerable concern about
increased industrial funding of university research. Will industry funding diminish the
ability of universities (and other non-profit research institutions such as government
laboratories) to produce a socially optimal portfolio of curiosity-driven research? On one
level, one must not lose sight of an obvious, but very important point. Given the
preference set of basic researchers and the fact that there is intense competition for the
opportunity to perform curiosity-driven research, the primary determinant of the amount
of curiosity-driven research that is performed in universities is simply the amount of
basic research funding available. Funding is a scarce and essential resource for scientific
research and to the extent funding from traditional basic research sources, such as the
National Science Foundation, diminishes or becomes more targeted and industrial
funding becomes more available to university researchers, researchers at the funding
margins will either compromise their interest in autonomy by performing more targeted
research or seek other career opportunities to satisfy their individual tastes. Thus, the
most important means to ensure a sufficient portfolio of curiosity-driven research is for
the public to provide sufficient funding for the institutions that support that enterprise.
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The funding available for such research has been diminishing, resulting in statements of
alarm from various scientific organizations.116 The level of publicsupport for curiosity driven research is a political issue, which calls for political advocacy of the importance of
the basic research endeavor, independent of the level of industry funding for university
research.
Given a particular amount of funding for curiosity-driven research, the primary
effect of industry funding of university research, along with other more direct joint
university-industrial endeavors, is to mix the two communities. Commercially motivated
and curiosity-driven research projects are increasingly performed by scientists in the
same academic disciplines and the same university departments and even by the same
scientists at different times. The question then arises whether the mixing of the two
communities will lead to a mixing of their respective cultural norms and, in particular, to
undermining of the traditional norms governing curiosity-driven research.
The mixing of the two endeavors might affect the curiosity-driven research
enterprise in several ways. First, the separation of individual researchers into university
and industrial positions according to their preference sets might be affected if university
institutions become less tuned to satisfying the preference for autonomous, curiositydriven research and if the salary differential between university and industrial positions
diminishes. In other words, the less clear the separation between university and industry
in terms of research opportunities, the less accurate the “homo scientificus” profile will be
as a description of the university basic scientist.
Moreover, if the “homo scientificus” preference set is at least partly produced
exogenously by the process of graduate education, the presence of significant applied
116
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research may reduce the extent to which graduates exhibit strong preferences for
autonomous, curiosity-driven research. If preferences are exogenous and dynamic,
interactions between industrial and university researchers might also result in preference
changes for more established researchers. Individual university researchers may be
surprised to find that entrepreneurial effort satisfies their taste for autonomy or that the
ability to have a direct impact on technology is more satisfying than they had anticipated.
To the extent the institutional structure and social norms of the curiosity-driven research
market depend on characteristics of “homo scientificus,” they will be likely to change as a
result.
Of course, increased interaction between the industrial and academic
communities might affect the social normsof the curiosity -driven research community,
quite apart from any shifts in the preference profiles of members of the two communities.
Certainly, it is a nearly universal experience that when two formerly isolated
communities come into contact with one another, the social norms of both are affected,
sometimes drastically. But there may be reasons to expect this effect to be somewhat less
marked in the case of increased mixing between industrial and university researchers.
Part of the reason that social norms shift when cultures collide may be that individual
members of each group are exposed to new possibilities to express preferences of which
they were formerly unaware. The interaction between two cultures might also provide
opportunities for those who had minority preferences that were suppressed by the social
norms of their original cultures to form new associations with members of the other
culture that allow them to express their existing preferences without punishment.
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These mechanisms for “norm drift” may not be particularly relevant to the
cultural exchange between industrial and university scientists. The separation of these
two communities was voluntary and based upon knowledge of the characteristicsof both.
There should not be many newly available preference options and not many members
with suppressed minority preferences. Of course it still might be the case that the
formation of personal bonds between researchers from the two communities and the rise
of repeated interactions between individuals in the two communities will provide a
mechanism for members of one community to impose sanctions, including esteem
penalties, on members of the other when they do not conform to social expectations.
Thus, the social impact of increased interaction between the industrial and university
communities is an extremely complicated question that warrants further investigation,
taking into account the preference profiles of typical community members.
Despite the complications, it is at least worth noting that the potential for mere
interaction to produce major preference and norm shifts can be exaggerated. As long as
there is a supply of competent scientists with the traditional “homo scientificus”
preference set, sufficient money to fund their research, and available institutional
framework for them to provide a market for each other’s research, it seems likely that
they will continue to produce a curiosity-driven research portfolio. Thus, the most
serious threat to the curiosity- driven research community is not industry funding of
university research per se, but the extent to which industrial funding diminishes social
and university commitment to providing the kinds of funding and institutional structures
that the basic research enterprise requires. The rather prosaic bottom line may be simply
that if we want curiosity-driven research we have to pay for it.
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2.

University-Industry Collaborations as a Mechanism for Technology
Transfer

Much of the above discussion about industry funding of research is directly
applicable to university-industrial collaborative projects and will not be repeated here. A
collaborative project may be one form of funding mechanism aimed at producing targeted
research. As such, it is industry funding, for better or for worse, and not a technology
transfer mechanism that provides a conduit for commercially interesting spin-offs of
curiosity-driven research. However, there are collaborative projects that do not fit the
industry funding pattern. Commercialization of spin-offs of curiosity-driven university
research may involve the active participation of the scientist inventor. It is not clear what
impact the involvement of scientists in such entrepreneurship is likely to have on the
market for curiosity-driven research. One salient concern is that an entrepreneur-scientist
might seek to suppress the work of another scientist if thatwork had the potential to
threaten the commercial success of his entrepreneurial project. The usual personal
preferences and social norms that mitigate such a scientist’s desire to suppress competing
work in the basic research community are still operative, of course, but they may be less
effective against the entrepreneurial scientist because of the added personal incentives to
suppress that the commercial enterprise provides. The basic research community might
effectively avoid this potential distortion of the curiosity-driven demand function by
using more stringent conflict of interest screening of peer reviewers. Scientists with
commercial stakes in enterprises related to particular areas of curiosity-driven research
could be precluded from reviewing proposals and publications in those areas.
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VI.

CONCLUSIONS

This Article has argued that the curiosity-driven basic research “marketplace”
plays an important social role in providing a demand function for a portfolio of long-term
investments in unpredictable scientific research. Technology transfer efforts relating to
basic research should be aimed at developing the commercial potential of spin-offs of this
research without distorting its curiosity-driven incentive structure. I then argue that
attempts to preserve a domain of curiosity-driven research must take into account the
typical preference structure of the basic researcher, which is characterized by strong
marginal utility for doing autonomous curiosity-driven research and directly consuming
the knowledge created by that research. Analyses of the social norms of the basic
research community and of the potential for those norms to change in light of universityindustry contacts should be premised on a model of such a researcher.
When these preferences are taken into account, they suggest that patenting may
not be a particularly effective mechanism for capturing the commercializable spin-offs of
curiosity-driven research. Rather than expend effort to commercialize such spin-offs,
scientists are more likely to seek to patent upstream research results which will allow
them to gain priority in follow-on research. While the traditional scientific norm of
communalism denounces such behavior, the availability of patent protection has the
potential to shift individual payoff functions enough to weaken the communalism norm.
More globally, there is a possibility that increasing interaction between industrial
and university scientists will lead to a weakening of traditional scientific norms and, thus,
of the curiosity-driven research endeavor. However, the self-selected nature of the basic
research community means that strong individual preferences support the norms of that
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community. That said, given an adequate supply of individuals with a preference for
curiosity-driven research, the greatest threat to maintaining a socially valuable long-term
research portfolio is probably not from industrial involvement per se, but from
diminishing availability of funding for curiosity-driven research and the possibility that
the institutions that support such research may be weakened by lack of funding and by
administrative attention to other priorities.

67
Hosted by The Berkeley Electronic Press

