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University Research Funding: More than
Supporting the Best to Do the Best

Howard Birnbaum argues that
research funding needs reform

at both the university and funding-
agency levels (PHYSICS TODAY,
March 2002, page 49). He suggests
rather strongly that the decline in
dollar amount (in constant dollars)
of a typical academic research award
is due to the diluting effects of such
things as multi-investigator awards
and the requirement that research
proposals incorporate outreach 
programs.

I offer an alternative explanation
of the same data: What has led to
this decrease in funding is not new
attitudes, new programs, and new
requirements, but rather a great
mismatch between the methods used
in the recent past to secure congres-
sional funding and those required
today. In fact, the reform that Birn-
baum is suggesting is exactly what
the new programs and requirements
are all about, and the attitude he
exemplifies in his article is exactly
the reason that funding for research
at universities has been decreasing.

Although I agree that research at
universities is funded to educate,
create new knowledge, and provide
service, I disagree on how best to
accomplish these goals. How will the
US produce the researcher pool
needed now and in the future? How
can we best nurture and harvest cre-
ative ideas and talent? How do we
maintain our country’s strong contri-
bution to science and a robust econo-
my? And very important, and per-
haps more to his point, how do we
ensure that we will have the dollars
to make these goals possible? In
answer to these questions, reform is
now taking place via the very pro-
grams questioned in his article.

Over the past 40 years, the US
culture has changed significantly. 
It no longer supports national goals
based on authoritative arguments
without compelling logic or decisive
evidence. As a result, to say that
research at universities needs to be
supported because exploration is
what we humans do or because it is
the approach that has previously
delivered so many good things,
though still true, is no longer suffi-
cient. We are now compelled to edu-
cate and convince our entire popula-
tion of the crucial role that research
at universities will play in the con-
tinued prosperity and defense of our
way of life. It is, therefore, simply
good strategy to engage every state
in this endeavor. Both funding agen-
cies and university administrators
recognize the need and have adopted
an attitude to develop and support
experimental programs accordingly.

For example, to provide our
nation with the needed labor pool in
science and engineering, funding
agencies have begun to reach out to
at-risk youths and provide opportu-
nities for talented individuals to
choose and pursue careers in science
and engineering. In the long run,
this approach will build a stronger
national infrastructure and a more
competitive nation than would be
true with an approach that supports
the best to do the best. Funding
agency outreach programs, like all
experiments, must be critically eval-
uated. However, a crucial part of the
evaluation of NSF outreach pro-
grams is the independent assess-
ment that the research team must
provide to reviewers. As a panel
reviewer, I have seen proposals
rejected due to an inadequate assess-
ment plan or poor track record 
based on assessment of previous
work. Although it has taken some
time, accountability for outreach 
is now firmly built into the peer
review system. 

Of course, as Birnbaum says, all
of this effort takes valuable time
away from research. However, we
have an obligation to find a research
approach that will produce the tal-

ented labor pool needed by our coun-
try and will uncover new knowledge
to fill our spirit, drive our economy,
and improve our quality of life. The
approach that is now taking shape
requires that we engage talented sci-
ence students and that we educate
our nation on the value of research
as a means to attain a higher quality
of life. Although outreach and educa-
tion will continue to take time away
from research, all scientists must
play a role and not expect others to
do the job. I hold that science out-
reach and education programs can
better engage all talented individu-
als while developing a public appre-
ciation of the importance of research
when they are led by each of us. I
believe that this effort will lead to a
more skilled, diverse workforce that
will, in turn, generate and contribute
the knowledge needed to meet the
challenges ahead and win greater
public and congressional support for
university research.
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According to Howard Birnbaum,
the “ ‘margarine method’ of

spreading research funds equally
thin among all possible recipients is
a waste of resources.”

Quite the contrary. Despite the
insulting sound, “margarine fund-
ing” is the best way to encourage
serendipity, creativity, and origi-
nality in research. All university 
professors are expected to be effi-
cient teachers and researchers. The
highly competitive system of faculty
appointments assures that, with
rare exceptions, all university profes-
sors have the ability and training for
both of those roles. Although equal
grants for all are indeed impractical,
there are viable and fiscally respon-
sible alternatives to the present all-
or-nothing funding model.

If we keep in mind the known
rule of economics that the first dol-
lars are the most cost-efficient, the
funding model under which all active
university researchers receive a
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small default grant, say, $3000 to 
$5000 per year (but could apply for
higher amounts on a competitive
basis, if they wish), makes much
more sense, both economically and
socially, than the “winner takes all”
selectivity model. The award of such
a minimal grant should be based
only on evidence of ongoing produc-
tivity—for example, one or two peer-
reviewed papers each year. No pro-
posal writing should be required for
these default grants, apart from per-
haps a one-page summary that
should not require a separate peer
review if copies of the applicant’s
peer-reviewed papers are attached.
More details and an extensive bibli-
ography can be found in reference 1.
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Iwould like to offer two components
that I think Howard Birnbaum

underemphasizes in his accurate and
useful discussion of problems that
have developed with university
research funding. These are my per-
sonal observations, distilled from
decades of trying to play the game.

The first concerns peer review 
of proposals, which many of us, for-
getting that peer review can be no
better than the peers, are loath to
disparage. In my 40-plus years of
experience, the process has changed
almost beyond recognition. I remem-
ber when peer reviewing was essen-
tially free of self-interest on the
reviewer’s part: A proposal showed
up in the mail, often submitted not
in response to some “announced
opportunity” stating that research
funds were available, but because 
an individual investigator had an
idea he or she wanted to pursue—
and one reviewed it in that light,
then sent it back.

Today, the process seems anything
but individual or disinterested. The
peers have a level of awareness of
each other and networks of connec-
tion and organization that surpass
anything imaginable in the 1960s.
Potential research collaborators for-
mally combine with a deliberate
effort to add so many prestigious
names to a proposal that a junior
reviewer would have to be very
brave to do anything but approve it.
The proposers are well aware that
they will be among each other’s

reviewers and that personalities will
matter. 

The peer review process is
enhanced by agencies that advocate
“critical mass” and “adequacy of
facilities” as necessary criteria for a
proposal’s viability. The funding
needs for some research groups are
so large and so continuous that
every announced opportunity is fol-
lowed up with a proposal, whether or
not any prior interest or expertise in
the specific area was present in the
group. Groups propose first and ask
questions afterward, often on a very
short time scale; many are still look-
ing for new collaborators a week or
two before the proposal is due. 

Formal but minimal commit-
ments, in terms of time allotted, may
be spread over many proposals for a
single prominent investigator. Prin-
cipal investigators will often appear
on different multi-institutional pro-
posals in competition for the same
funding. That type of competition
could only be altered by a new and
uniform set of civil-service rules and
procedures that the present genera-
tion of agency managers would not
know how to enforce. Rules for deal-
ing with, regulating, and avoiding
conflict of interest within govern-
ment agencies have been historically
rather scrupulously enforced; but
application of conflict-of-interest reg-
ulations in nongovernmental appli-
cations for agency programs seems
often to be essentially nonexistent or
unenforceable. (And if the agencies
tried to implement such regulations,
they would be said to be behaving
“bureaucratically.”)

My other topic is the use of now
indispensable graduate student
labor in university research pro-
grams, usually programs supported
by federal grants. There is no cheap-
er source of high-quality labor, and 
it frequently comes with a level of
motivation not available at any price.
Graduate students are intensely
interested in the research and would
like to pursue it after they finish
their education. It is insufficient to
tell them when they are applying to
graduate degree programs that the
buyer should beware and that oppor-
tunities to continue doing basic
research may be in very short supply
when they finish their PhDs. Such
warnings only filter out the brightest
American students, who are typi-
cally better attuned to the practical
consequences of their educational
choices and better able to choose
from a wide range of possibilities—
the students who should continue

doing basic research in physics for
the rest of their lives. The productiv-
ity of any research group is surely
much greater if several graduate
students are involved. The only
mechanism I can imagine that would
end this practice would be to give
funding agencies the authority and
competence to stop rewarding uni-
versities for the overproduction of
PhDs in physics. It would not be an
easy task, and the overall national
research effort would go more slowly.
But difficult problems sometimes do
not have easy solutions.

DAVID MONTGOMERY
(david.c.montgomery@dartmouth.edu)

Dartmouth College
Hanover, New Hampshire

BIRNBAUM REPLIES: I had hoped
that my article would open a dis-

cussion of this important factor in
US science. After that article was
published, I received communica-
tions from many individuals; most
agreed with the points I made but
were not anxious to go public with
their views. I appreciate these three
writers’ willingness to engage in
such a discussion.

Gregory Salamo’s letter focuses on
the role and effect of outreach pro-
grams in the funding of science. He
argues that it is the scientists’
responsibility to involve all parts of
our society in the understanding and
excitement of science and to extend
to underrepresented segments of
society opportunities to engage in
science and engineering. This state-
ment, with its aspects of “mother-
hood and apple pie,” is one I fully
agree with. The issue is how this
involvement is done and whether the
programs are effective. Such pro-
grams as EPSCOR have existed long
enough to allow a careful determina-
tion of their effectiveness in extending
science opportunities to researchers in
states that have not received their
share of federal funding. In the
absence of such a determination, the
suspicion, which I would hope is not
correct, arises that this is one more
entitlement program. I cannot agree
with Salamo that such a program
can be justified on the basis that “it
is, therefore, simply good strategy to
engage every state in this endeavor.”

Certainly the responsibility for
communicating the importance and
excitement of science and engineer-
ing to young students, our political
structure, and other segments of
society rests on all who are engaged
in teaching and research. Outreach
efforts require both time and funds.


