Notes

The principles embodied in this article reflect
the judgment of one among several of the scien-
tific groups advisory to the Space Science Board
of the U.S. National Academy of Sciences. How-
ever, they do not necessarily represent any official
policy of the committed views of each consultant.
The continued interest and advice of M. Calvin,
R. Davies, N. Horowitz, S. E. Luria, A. G. Marr,
D. Mazia, A. Novick, C. Sagan, G. Stent, H. C.
Urey, C. B. van Niel, and H. Weaver, among
many others, have been indispensable.

To document this article in detail with refer-
ences to original sources would require a bibliog-
raphy of inordinate length. Many of the issues
are reviewed in the following works.
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Research Overhead and

the Universities

Should government support of basic research in private
universities cover overhead as well as direct costs?

Should overhead, or the “indirect”
costs of conducting basic research in the
private universities, be fully reim-
bursed (/)? Contrary to the apparently
increasing trend toward an affirmative
answer among those in universities as
well as in the federal government, this
article examines the case for the other
side (2). I would go even further and
suggest stopping all overhead payments
for basic research in private universities
as soon as practicable.

The case for full reimbursement
seems reasonably compelling. Its pro-
ponents cite the financial plight of our
universities, their importance for the
maintenance and extension of -the na-
tion’s basic research effort, and the
erosion of general funds from endow-
ment and other such traditional sources.
The universities, it is said, are too poor
to be asked to continue sharing in the
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costs of conducting research, and the
federal government should, in all fair-
ness, assume the true burden for the re-
search it seeks to support. Furthermore,
research funds help the university to
perform a task vital to our national in-
terest by training our future scientists,
so it follows that anything contributing
to the financial stability of the univer-
sities contributes to our national wel-
fare.

Although there is probably little dis-
agreement with these propositions, it
is the thesis of this article that concen-
tration on them obscures some more
basic problems and postpones the search
for more general solutions. The plea
for payment of full costs prematurely
defines the problem, and so restricts
our focus. It is a piecemeal approach
to the larger problems of formulating
a national science policy and of defin-
ing the role of the universities in that
policy and in their own sphere as edu-
cational institutions. At best, the pay-

A. Kornberg, “Biologic synthesis of deoxyri-
bonucleic acid,” Science 131, 1503 (1960).

J. Lederberg, “A view of genetics,” Science 131,
269 (1960).

and D. B. Cowie, ‘“Moondust,” Science
127, 1473 (1958).

S. L. Miller and H. C. Urey, ibid. 130, 245
(1959).

A. 1. Oparin, The Origin of Life, S. Morgulis,
translator (Macmillan, New York, ed. 2, 1938);
(Dover, New York, ed. 3, 1953); A. Synge,
translator (Oliver and Boyd, London, 1957).

W. M. Sinton, Science 130, 1234 (1959).

H. C. Urey, “Lines of evidence regarding the
composition of the moon,” Proc. Intern. Space
Science Symposium, 1Ist Symposium, Nice
(1960).

The Origin of Life on the Earth, Reports on the
International Symposium, August 1957, Mos-
cow (Academy of Sciences of the U.S.S.R.,
Moscow).

“Report of the Committee on the Exploration of
Extraterrestrial Space (CETEX) 1959,” ICSU
Rev. 1, 100 (1959); second report, Nature 183,
925 (1959).

ment of full costs for basic research
may partially alleviate the financial
plight of the universities. But such ac-
tion will not solve their financial prob-
lems. Nor will it solve the problems of
research policies of the universities or
the federal government.

A sharp reversal of the present trend
toward full reimbursement (3) may
force reconsideration of how basic re-
search should be supported, where it
can be done best, and how we can get
the optimum return on the money in-
vested in it. As a prelude to the consid-
eration of such problems, this article
focuses on the university’s role as a pro-
ducer of basic research in relation to its
other goals. The claim for full costs is
examined in the light of the university’s
fiscal policies on all its major activities,
including research. Finally, some pos-
sible consequences of full reimburse-
ment are discussed in the context of
problems of university autonomy and
control.

The University’s Goals

There is probably general agreement
that universities in the United States
have as their primary goals the storing,
transmission, and extension of knowl-
edge (4). The means for reaching these
goals are libraries, teaching, and re-
search, and the “product” involved has
something to do with knowledge. The
university has not made a profit or typi-
cally realized full costs on its storage
facilities, its teaching, or its research.
The major client or customer, in the
sense of both number and visibility, has
typically been the student, and even he
is not expected to pay the “full costs”
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of his education. Even the highest es-
timates rarely show the student con-
tributing more than about half of the
total costs incurred by the university in
educating him. This deficit financing is
typically accomplished through endow-
ment income; from involuntary subsi-
dies realized through the inadequacy of
faculty salaries, which reduce the “true”
costs; and through a variety of other
means. The acknowledged fact is that
the universities have not exacted “full
costs” from their most visible and
numerous clients in return for one of
their most important products or serv-
ices—the education of students (5).

True, some have argued that the stu-
dent, or more precisely his parents,
should contribute the full share of the
costs of educating him. But it is prob-
able that the vast majority of Ameri-
cans are strongly opposed to the idea of
an educational elite based on the indi-
vidual’s ability to pay full costs. And
while the universities have straddled the
issue by raising the tuition (but not
nearly to the level where it would cover
costs), they continue to favor the ad-
mission of students on the basis of
criteria other than the ability to pay all
costs. The universities have not threat-
ened to “cut back” their teaching activi-
ties if they do not receive full payment
from their customers; rather, they have
sought to augment, from other sources,
the funds available to make up the def-
icit. Teaching students has always been
a “normal” activity of the universities;
and within the context of our tradi-
tional American values and experiences,
the universities seek supplementary in-
come without “strings.” Thus, the pri-
vate universities generally tend to op-
pose government subsidies because of
the traditional fear of government con-
trol.

The second of the three major activi-
ties of a university can be discussed
briefly here. The storage of knowledge
Tepresents a relatively fixed cost, and a
university has no choice but to try to
maintain the best possible library as
well as other facilities which enhance
its standing as a repository of knowl-
edge. Technical advances may bring
about more efficient methods of storing
information, in terms both of costs and
of effective use by scholars. It is even
conceivable, in these days of enthusiasm
for strict financial accounting, that a
system of charges will be worked out,
for the use of these information-storage
facilities, in which individual professor,
student, departmental, research-project,
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and administration accounts will be
charged in order to allocate the full
and true costs.

The major point of the last of the
three activities of a university—namely,
the research activity—seems fairly ob-
vious. If research has been, and con-
tinues to be, a normal activity of the
university, why should there be any ex-
pectation of realizing “full costs” in this
sector? Unlike the teaching sector,
where it might be argued that the stu-
dent expects a ‘“return” regardless of
how much money he has invested, the
donor who provides money for basic
research expects no return at all in the
normal course of events except the usual
acknowledgment in a footnote. How-
ever small the proportion of the total
costs of a research project contributed
by a research donor may be, his con-
tribution might well be viewed as
“manna from heaven.” For every such
contribution, large or small, reduces the
total amount of money that the uni-
versity has to spend from its own funds
to support its normal research activi-
ties. Instead of accusing the foundations
and government agencies of not shoul-
dering their fair share and not contrib-
uting the “full costs,” one could argue
that the universities have not appre-
ciated the actual financial contribution
received and the related saving in time
and effort otherwise spent in trying to
raise these monies from other sources
(6).

To ignore overhead and full costs for
a moment, suppose that from the begin-
ning of next year the government agen-
cies, private foundations, and other re-
search donors were to cease all pay-
ments to the universities in support of
research. Since most of these research
donors have not been paying the full
costs, it might be expected that the uni-
versities would be forced to raise anew
only a portion of the total research
budget. How many universities would
try to raise money for their general
fund to maintain the present level of
basic research activity on their cam-
puses? Would university administrations
be willing to support even a considerably
contracted research program should the
present research donors cease to make
their present “partial” contributions?

If, as the universities have main-
tained, research is normally a central
activity vital to a university’s goals and
functions in a society, then it is to be
expected that each university will seek
to maintain a certain level of research
activity regardless of the financial de-

tails and arrangements. In fact, a rea-
sonable operational test of what that
level of research activity should be in
a given university might well be the
volume of research money which the
university accepts willingly and grate-
fully when there is no contribution
whatsoever to meet indirect costs. If the
university argues that it has had to in-
crease its administrative and financial
staff or provide more heat and light as
a result of the volume of research ac-
tivity, then we have presumptive evi-
dence that the university would not
otherwise support that level of research
activity and that it should consequently
seek less financial assistance for re-
search—to maintain a level of research
activity closer to what it is prepared to
support normally, much as it supports
certain levels of teaching and student
activity.

No one can answer the question with
any degree of certainty, though it may
be suspected on the basis of past per-
formance alone that the university re-
searchers might be forced to return to
the days when there was considerably
less enthusiasm for research on univer-
sity campuses and even less support in
the form of equipment, assistance,
space, secretarial help, and even time
(7), whereas in an analogous hypo-
thetical situation involving teaching and
the student, the university would spare
no effort in trying to maintain current
activity.

I wish to draw no conclusions from
this exercise with hypothetical situa-
tions. The point is simply that many
American universities have, by and
large, paid only lip service to the im-
portance of research. Not until the
period of early small-scale stimulation
by the private foundations and the more
generous support by the government in
the postwar period, did they provide
much internal support for research.

Consequences and Questions
for the Universities

Let us now assume that the research
donors were to adopt a policy of full
reimbursement for the indirect costs of
conducting basic research in the univer-
sities. What consequences might we ex-
pect? What kinds of questions might
then be raised by the universities, as
well as by the federal government as
the most important supporter of re-
search?

In this article I allude only to some of
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the more obvious questions and conse-
quences. The first point is that full reim-
bursement of overhead costs will not
solve the financial problems of Ameri-
can universities. But the specific desire
to cover overhead costs of research
could be satisfied if the present trend
toward increasing support from the fed-
eral government is extended, since fed-
eral agencies now contribute a substan-
tially greater proportion of full costs
than other research donors. '

The problem of overhead costs is un-
doubtedly of greatest importance to the
relatively few universities and colleges
now receiving the bulk of federal re-
search support. Presumably, the present
failure to reimburse full costs accounts
in part for the absence of any extensive
research effort at the vast majority of
the nation’s institutions of higher educa-
tion. Full reimbursement may very well
encourage many colleges and universi-
ties to expand their research activities
beyond the level that their desires and
capabilities warrant. Federal research
support is already viewed as a “hidden”
(and necessary) subsidy to higher edu-
cation.

Concern over the real or apparent
dangers of federal control over educa-
tion has always been strong in Ameri-
can thought. With payment of full re-
search costs, government concern over
precise determination of full costs might
very well become concern over the ex-
tent and nature of overhead expenses in
universities. Further, academic freedom
and, more precisely, the university’s in-
dependence with respect to its own re-
search program might be threatened by
the centering of attention on the short-
run problems of overhead costs.

I turn now to a somewhat more de-
tailed discussion of these points.

While full reimbursement would un-
doubtedly ease one sector of the univer-
sity budget, it would clearly not solve
the over-all financial crisis in the uni-
versities. A recent National Science
Foundation report shows that the uni-
versities had to provide about $30.2
million toward an estimated $72.7 mil-
lion of indirect costs on a $327.5 mil-
lion budget for research in 1957-1958
(8). There is no separate tabulation
for the private universities, so the $30.2
million figure includes some unknown
proportion provided by state and local
governments—a fact disregarded in
these figures. Thus, the maximum that
might have been recovered from re-
search donors in 1957-1958 to cover
what the universities themselves esti-
mated as their unreimbursed indirect
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costs on their research was $30.2 mil-
lion. This figure would appear to be a
very small portion of a university finan-
cial problem usually estimated in the
$20- to $40-billion range (9). '

Parenthetically, it may be noted that
universities could alleviate their in-
direct-cost problem considerably by in-
creasing the proportion of support re-
ceived from the federal government.
While federal support contributed just
over 70 percent to the universities’ to-
tal indirect-cost bill in 1957-1958, it
also paid just over 80 percent of the to-
tal indirect costs reimbursed by any
sponsor. The federal government re-
imbursed the universities for two-thirds
of the indirect costs resulting from out-
side support, while all other sponsors
only contributed one-third of the total
indirect costs resulting from their grants
to the universities (8, p. 7).

The concentration of funds in a rela-
tively few universities (8, p. 6; 7/0) has
raised pointed questions about the role
of such federal support to the univer-
sities. If these federal funds are a kind
of de facto subsidy to education, then
how can the concentration of support
be justified (11)? Not only is it likely
that there will be increasing demands
for greater dispersal of federal support
for research among institutions not now
among the large beneficiaries but the
criterion for federal support may con-
tinue to shift from research capability
to the over-all well-being of the insti-
tution.

Administrative Control

Questions of “control” enter at a
number of points. If the federal govern-
ment were to pay the full costs of the
research it sponsors, it might well be
justified in raising questions about the
universities’ mode of operation and
fiscal accounting policies. The govern-
ment already does this through its au-
diting procedures, which are felt by
many to be inappropriately complex and
restrictive for the university setting.
But it could go further and question
both the extent of administrative costs
and the particular methods that are
used to allocate such costs to the re-
search activity.

In the staff report of the Commission
on Financing Higher Education, Mil-
lett points not only to the variability
of such costs among institutions but also
to the fact that the general average of
such expenditures is relatively high.
He notes that about “40 percent of

total current operating expenditures of
institutions of higher education as a
whole falls within the three major re-
porting categories ‘administration and
general,” ‘plant operation and mainte-
nance,” and ‘auxiliary enterprises’ . . .”
(12).

Millett continues: “the allocation of
overhead costs has become so impor-
tant . . . [because of] the very magni-
tude of the expenditures which are la-
beled ‘administrative’ . . .” (/2). But
such allocations are extremely complex
in the framework of the universities’
many functions and not merely in terms
of any technical accounting problems.
As President Lee A. DuBridge of the
California Institute of Technology not-
ed recently: “I do not know how to
determine at Caltech how many pen-
nies of each dollar go to teaching and
how many to research. This is not be-
cause our bookkeeping department is
inefficient, but only because we pur-
posely mix the two activities so thor-
oughly that separate budgeting is im-
possible even in principle” (I3, p. 111).

But such considerations may only be
considered of minor importance in re-
lation to the more serious implied
threats to academic freedom noted by
the Academic Freedom Committee of
the American Civil Liberties Union in
its statement of 24 November 1959.
Here the Committee noted: “It must
be clearly recognized that if outside
financing of university research and
graduate education, particularly in the
natural sciences, continues to follow
present patterns, it will inevitably lead
to a very serious erosion of university
control of university activities” (4).

The reaction to this report is de-
scribed in a recent article in The New
York Times by Fred M. Hechinger:
“In The New York Times sampling of
views of university leaders, most of the
thirty-eight presidents who replied point-
ed to dangers on other campuses and
a high safety record on their own.
While they admit that outside patrons
are paying much of the piper’s wage,
they insist that the academic tune,
whoever is calling it, remains strong
and sound” (15).

Moreover, many university leaders,
like Lloyd V. Berkner, have long main-
tained that: “The dangers of Federal
support are greatly lessened when the
funds are administered by a variety of
government agencies. The most dan-
gerous thing that could happen would
be a concentration of all Federal sup-
port in any one agency, be it the De-
partment of Defense, the National
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Science Foundation, or the Department
of Health, Education and Welfare”
(16).

But it must be noted that while we
are still far from concentration of fed-
eral support, the latest available figures
show that the three agencies mentioned
by Berkner, plus the Atomic Energy
Commission, accounted for 97 percent
of the total federal expenditures for
separately budgeted research and devel-
opment in colleges and universities in
fiscal 1958 (8, p. 5).

‘Concentration of all federal research
support in a single agency would un-
doubtedly result in a more unified
policy, which could lead to favoring
particular institutions, scientists, or
research approaches. And it would cer-
tainly decrease alternative support pos-
sibilities for projects turned down by
that agency. But some observers al-
ready see the seeds of these dangers in
the powers which could be exercised
by the review panels, which now carry
a major responsibility in advising the
government agencies on the projects
they should support. Thus, Lee A. Du-
Bridge recently commented: “The chief
threat of control has come not from
the government agencies who adminis-
ter the funds, but from the panels and
advisory committees (composed largely
of professors!) who pass upon projects
and budgets before they are accepted.
Many of these groups have steadfastly
opposed proper overhead payments on
research contracts, have opposed in-
cluding allowances for the salaries of
professors working on the projects, have
opposed block or departmental grants,
and have required of the prospective
research worker such elaborate and de-
tailed proposals and reports that a type
of bureaucratic committee control has
grown up which suppresses daring ideas
and takes administrative control out of
the hands of the universities them-
selves” (13, p. 113).

But keeping administrative control
in the universities appears to be threat-
ened from many other directions as
well. In a recent statement by the Pres-
ident’s Advisory Committee, a policy
for educational and research growth in
the universities was advocated which
few, if any, universities accept, or are
likely to accept, for the majority of
their graduate faculties. The commit-
tee noted: “. . . graduate education
cannot be effective in institutions which
impose heavy burdens of routine in-
struction and administration on the re-
search scholar who should have plenty
of time free to work with his graduate
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students. 4 single graduate course plus
the supervision of research may be more
than a full-time load for many a pro-
fessor” (italics mine) (I7).

Above all, there is the danger that
administrative control may slip away
imperceptibly as a result of numerous
small and seemingly insignificant deci-
sions and developments. And it is this
danger which is the very crux of my
opposition to full reimbursement for
the overhead costs of basic research in
the universities. Seemingly, this is a rel-
atively small problem, and full reim-
bursement might help some aspects of
the universities’ financial plight. This
might very well be the immediate re-
sult, but in the long run it might be
detrimental to the interests of both the
universities and the federal govern-
ment. As was noted in a recent New
York Times article: “One danger [of
outside research grants] is clear and
present. It is as President A. Whitney
Griswold of Yale University warns,
that an institution’s independence is
‘given away or traded away a little
bit at a time in individual bargains
that seem necessary or profitable at the
moment.” This is not necessarily a warn-
ing against outside grants; it is rather
a warning against an aimless patchwork
of sponsored activities” (15).

Summary

The question of overhead costs must
be viewed in the broader perspective of
a national science policy as well as
long-range university goals. The prob-
ability is that the federal government
will maintain and even extend its pres-
ent level of research support. Whether
the government will, or should, main-
tain a large number of disbursing agen-
cies supporting research is certainly
one crucial issue to be decided. Related
to it, but at the same time important
in its own right, is the question of how
the money will be spent and, specifically,
how that money will be used to influ-
ence the over-all structure of the na-
tional research establishment. Will the
government seek to modify the present
diverse structure of research producers
in order to achieve greater possibilities
of coordination, or will it seek to main-
tain the present diversity? If we are
not to abdicate our responsibilities, both
to the universities and to the national
research structure, questions such as
these must be faced in the context of
an emerging national science policy
(18).
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Science 1n the News

Senate Space Committee Report Is
Critical of NASA'’s Plans for Its
New Office of Life Sciences

Last March the National Aeronautics
and Space Administration organized its
fifth major division, an Office of Life
Sciences, whose function is to see that
when the time comes to send a man
into space the information necessary
to keep him alive and healthy will be
available. A major share of the neces-
sary research is already being done in
Defense Department laboratories, where
the military services, for their own
purposes, are doing a great deal of
work with direct applications in the
space program. The Army, for example,
is doing work on minimum nutritional
requirements, the Navy is investigating
the effects on personnel of the restricted
and isolated life in long-submerged sub-
marines, and the Air Force is studying
the physiological effects of extremely
rapid accelerations. The NASA life
sciences office is charged with keeping
track of research in such space-related
fields; it will sponsor research programs
of its own where the required informa-
tion is not already being sought in serv-
ice and university laboratories whose
projects overlap the interests of the
space agency.

Space Committee Report

Last week Lyndon Johnson’s Senate
Space Committee issued a report, pre-
pared by the committee staff, criticizing
NASA for not doing enough to coordi-
nate the activities of its life sciences
office with the work being done in the
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service laboratories. The bulk of the
270-page report is given over to descrip-
tions of 32 of the larger Defense re-
search facilities doing work in space-
related fields. The committee staff’s
comments occupy only a short intro-
ductory section. Here the report points
out that the armed services will spend
$38 million this year on space-related
research, that 2800 civilian and mili-
tary employees will have been involved
in the work, and that the equipment
and facilities at their disposal repre-
sent an investment of $61 million. The
report contrasts the Defense programs
with the $5 million first-year budget of
NASA'’s life sciences office and its ex-
pectation of having 20 professional em-
ployees on its staff by June 1961, the
end of the current fiscal year. The
report states that NASA obviously
should make full use of the service pro-
grams and that there isn’t enough evi-
dence that NASA is making satisfactory
arrangements for doing so. Indeed,
Senator Johnson, in a statement accom-
panying the report, went so far as to
suggest that NASA might not even need
a life sciences division if it made
thorough enough use of the service pro-
grams.

Neither NASA nor the Republicans
on the committee were very happy with
the report. NASA is not anxious to get
involved in a public quarrel with the
congressional committee that super-
vises its activities, but the agency clear-
ly felt that the criticism was at least
premature. The life sciences office was
barely four months old when the report
was completed. It still has only nine

17. “Education for the Age of Science” (state-
ment by the President’s Advisory Committee)
(Washington, D.C., 1959), pp. 28-29.

18. The observations reported in this article
grew out of a recent study of research or-
ganization in the U.S.S.R. and parts of West-
ern Europe. This investigation was supported
by a research grant (RG 5289) from the Na-
tional Institutes of Health, U.S. Public
Health Service.

professional staff members. At this
stage NASA feels that the office has
not had much time to demonstrate
whether or not it is doing a good job of
coordinating its research with the De-
fense laboratories.

Observers have interpreted the report
as a case of seizing an opportunity to
reflect the attitude of the majority of
the committee, at least (perhaps encour-
aged by election-year fervor), that the
Administration has not been doing a
good enough job of coordinating the
military and civilian space programs
generally. For the minority members of
the committee Senator Wiley (R-Wis.)
reacted with a statement arguing that
the place that needed better coordina-
tion was the Senate Space Committee.
He said he hadn’t heard anything about
the report until he read about it in the
newspapers.

Jury Decides Cigarettes Caused Lung
Cancer But Company Is Not Liable

A jury in Miami, Florida, has de-
cided that a man whose heirs were
suing the American Tobacco Company
had died of lung cancer, that the dis-
ease was caused by smoking Lucky
Strike cigarettes, and that the American
Tobacco Company could not be held
financially liable for the man’s death.
(The man had smoked two to three
packs of cigarettes a day for 30 years
before the disease developed.)

A company spokesman interpreted
the results as support for the position
taken by its medical witnesses, who
argued that there was no firm proof
that cigarettes do cause cancer. A court
official, though, interpreted the ruling
as indicating that the jury felt that not
enough had been known about the dan-
gers of smoking prior to 1956, when
the man’s illness was diagnosed, to hold
the company financially liable.

A lawyer for the tobacco company
told the jury that a judgment for the
plaintiffs would “sound the death knell
of the industry.” The terms of the
jury’s decision suggest that a future
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