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Some features of the American research university
that might account for its success in facilitating research are
suggested, and thephilowOphical foundations of the modern American
research universitliwd issues for the future-a.re'considered..,The
major universities of the United States have Based their Atvelopment
during the 2tith, century on the principal that instruction and
research belong together. There are roughly 100.,research universities
in the.nation,and the faculties of these instituticns have a .major
commitment to the' performance of research ancrthe training of- new
researchers. With the support of both,internii resources and federal
aid, the research universities'iccount-for .the" majority of the
national output of'basic research. The faculty researcher commonly
comes tothe university thi:ough a long selection process. Among thlk
vital characteristits sought.in that prbcess, beginning in the
undergraduate years, are intellectual power accompanied by ,

independence,.cbUrage, honesty,' and "taste,." or the ability to choose
from many possible paths. The research university commonly has a
research s,tructUre'that specifically appears similar to that of a
business firmor a government, a4ency. Future concerns are demographic
changes, including the decreasing. number 9f college-age persons,
which,will have effects On both the supply and demand sides. Other
concerns are government,regulation and direct intervention.adA the
relationship between the research universities. inid, other researcher
environments, Phrticufarly. industry. 4bW)
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/n thinking about' PnuTirting envi-
ronments for resear'dy,7 it is use-
ful to look at rese r h environ-

ments bog/here and, road and to
ask how they :devel,alped; hoW ey_

function, how Vent c, function, a d
what the future my hold for them.
There are many typesf'of research en-
vironment, each with' its virtues and
defects. This article discussesOne par-
ticular type, the American research
university. This is a unique institution,
one which fiy most measures has
been phenomenally successful. It is
ilSo an institution that is currently
jeing strained by a variety of eco-
nomic and demographic pressures;
some fear it may' be an endangered
species.: Because many believe it is

important to the national welfare that
. research universities survive ,and,
fhopeffilly, flourish, it is ftecessary to
,under their past and present and

.;;;:to it5b,fisider what actions may be nec-
- essay to assure ttheir future. -f f.

Past- and Preent
The philosophical foundations of the
Modern American research university
are rooted in two quite dfferent tra-

'ditioni. The oldest is that of the
medieval monastery with its commu-
nity of clerics, dedicated to the pres-
ert/ation of existing lectrowledge and

. its transmissio ect few among
succeeding generations, gentlemen of
rank and learned apprentice clerics.
Such students remained the clientele
of the early universitiesrof Europe as
they developed around small groups
of scholar-clerics in such places as
Oxford, Paris, and Bologna.

By the time of the American Revo-
lution, the high value placed on
learning in the colonies was reflected
in the existence there of nine col-
leges, more than existed in all of
Great Britain. Of these, one (Frank-
lin's College of Philadelphia, later the
University of Pennsylvania) was non-
sectarian and the others were church-
related. American colleges and uni-
versities largely remained faithful to
their British models'until well into the
19th century. Then began the emer-
gence of the great state universities,
a -development fostered and acceler-
ated by congressional passage of the
Morrill (Land Grant) Act in 1862.

The-second (rnu'ch younger) tradi-
tion is that of the university as the
home of research as well as scholar-
ship, the; quest -for new knowledge as
well as preservation and transmission
of the old. This tradition developed
first in Geimany, where von Hum-
boldt at Berlin planted the seeds of
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an evolution which spread rapidly
through the German states "and
crossed the Atlantic with the found-
ing of Johns HOpkins in 1867 as
America's first university explicitly
committed to research and advanced
study.

The marriage of these two tradi-
tions, like most marriages, has not
been free from real and imagined
incompatibilities, rigWt.up to the pres-
ent. Nevertheless, the major universi-
ties of this nation have based their'
development during the,20th century
on the, principle,that instruction and
research belong together, each en-
hancing the other in the hands and
minds of faculty and students. In each
institution this marriage of .instruction,
and research had evolved differently.
Today there exists in the same state,
for example, the small independent
California Institute of Technology
with 1;600 .students and the giant
public University of 'California with
.200,000 students on nine campuses.
Despite their many differences, both
institutions are world-renowned cen-
ters of learning and research. In such
diversity many see a major source of
national strength. The present result
of a century of development of the

` modern American research university
.a remarkably large and diverse

group of institutions that together are
unmatched anywhere in the' world
and that increasingly are used as
models for university development m
other countries.

What are the dimensions of
the community of American
research universities? There

are several thousand institutions of
higher education in the United States.-,
Of these, roughly.100 might reason-'
ably be termed research, universities.
The faculties of these institutions 14Ve
a major commitment to the perform-
ance of research and the training of
new researchers, supported by the
institutions from their own resources
and by the federal government. A
little over 10 percent of total federal
expenditures for research andedettel7
opment (R&D). and abouthall pf the
federal basic research budget go to
universities. The latter amounts,...to
about $3 billion in the current year.
Perhaps one-quarter of the ,t3tal insti -'
tutional budget of a typical .research
university represents funds for spon-
sored research.

What do the research universities
accomplish with these resources?
They account for the majority of the
national output of basic research at
the frontiers of knowledge. ,A recent
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stutfrhas shown that university scien-
tists were responsible for more than
70 percent of the significant advances
of the last 20 years in physics, chem-
istry,) astronomy, and the earth sci-
ences. Another found that 75 percent
of the, research reports in 13 fields
came from scientists and engineers in
univOities. All but a few of the Nobel
prizes awarded to Americans since
World War II (a period during which
Americans have dominated the Stock-
holm stage) have gone to academic
scientists. Concepts like "efficiency,"
"cost/benefit ratio," or "productivity"
are notoriously difficult to apply to
basic research, but it is clear that the
American research university is an
extraordinarily effective research per-
former, truly a nurturing environment
for research.

What makes it so? It is not easy to
answer this question. The great diver- .
sity of research universities has al-
ready been noted. This essential lack
of uniformity makes it impossible to
describe how such an institution func-
tions in a way that is completely gen-
eral-. Nevertheless, tfier major research
universities share certain, common
features. It should be borne in mind
that an over-simplified and idealized
system is being described, to which
many exceptions may be found.

The key, element of the research
university is the faculty re-
searcher. The faculty researcher

commonly comes to the university ,
through a long selection profess, one
which %is tedious, cumbersome,fpften
rather cruel, and designed for survival
of the fittest. It begins in the under-
graduate years, where academic per-
formance indicative of promise for
graduate study and research must
exist. Selection for 'admission to grad-
uate study reads to further advanced-
academic work and then to the cen-
tral essential feature of gladuate train-
ing, the performance of a piece of
original and significant research un-
der the guidance of a faculty super-
visor, There often follow several years
of postdoctoral training during which
the researcher can broaden . and
deepen his or her research skills and
further demonstrate an ability to func-
tion as an independent and innova-
tive explorer.

Those who choose and are' chosen
to enter academic careers then un-
dergo a trial period (typically seven
years or fewer) during which they,are
expected to demonstrate research
achievement sufficient to establish a
national or even international reputa-
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tion among their professional peers,
.

"Business Off0er

ThoSe,who rank highest in the esti-
mation of their peers are granted life-
time tenure of position, a status that
carries with it the commitment to a
career of inquiry and exploration and
the freedom to do so with none but
the most minimal and essential-con-
straints.,

Among the vital characteristics
sought in this long selection protess
are intellectual potver accompanied
by independence, courage, honesty,
and what for want of abetter word
is often called "taste." Intellectual
power ,is essential, for the realm of
the unknown is complex and un-
yielding to those without knowledge
and the ability to use it. Independ-
ence and courage are important, for
the paths to new insights and -under-
standing are rarely those which have
been trod by others. Research is often
a lonely and frustrating endeavor,
with uncertainty' and failure constant
companions. Honesty, too, IS impor-
tant, for to deceive oneself or others
about the facts and realities one un-
covers is to assure failure in thir, long
run if not the short. Finally, "taste,"
the mysterious ability to choose from
the many poisible paths befere one
those most likely to lead to an un-
...seen revelation, is a rare and highly
prized characteristic essential to the
highest achievements in research.

The emphasis placed on these indi-
vidual characteristics in the process of
selecting senior members of the fac-
ulty of a research university suggests
why thewocess leads to an institu-
tion with characteristics quite unlike
th-at of most other institutions in so-
ciety. One Of, the most obvious (and
also most widely misunderstood) of
these is otganization or governance.
A research university will commonly
have an organizational structure that
superficially appears similar to that of
a business firm or a governmemr
agency. There will be an organization
chart which shows some kind' of
board at the lop, with a president,
chancellor, provost, vice presidents,
deans, department chairpersons, di-
rectors, etc., arranged in descending
order, with the faculty at the bottom.
But to understand the behavior of a
r se ch university it is essential to

nd that such an organization
chart is inverted in important re-
spects.

The administrators of a research
university do not in fact manage, cbn-
trol, opftigitiate the performance of re-
seen. These functions are the pre-
rogative and responsibility of the
faculty researcher. The role of an ad-
minisfrator is to facilitate and to help
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provide the necessary environment
and resource for the research and
instructional unctions of the faculty,
while mterfe 'ng as little as possible
with its freedom of action. In an insti-
tution that is working well, faculty
and administration work together to-
ward their common objectives. When
differences arisediscussKi; and ex-
change of information and views
through a system of collegial govern-
ance are relied upon to resolve the
differences. If this 'fails and confron-
tation occurs, more often than not
the faculty will prevail; senior faculty
members have tenure, administrators
do not.

uch a system will appear utterly
illogical many .reasonable
people, amiliar with the hierar-

chical organizationS of most societal
institutions. It is untidy, disorderly,
clumsy, and often anarchical. But cen-
tunes of experience show that only in
such a system can the freedom vssen-
tial to high performance in both in-
struction and research be maintained.
Only in such an environment can
those few who have the capatity to
push forward the frontiers of knowl-
edge function/ to the limits of their
capabilities.

This article has tried to suggest
sOme features of the American re
search university that might account
for its success as a nutunng environ-
ment for research. Four key factors
have been more eloquently identified
and summarized by William Bowen,
president of Princeton University, in
his 1979 Presidential Report: "First,
universities are committed to the twin
concepts of ,academic freedom and
the pursuit of the most fundamental
questions, however unsettling or con-
troversial they may be." This provides
"an environment where original re-
search can be conducted without the
pressures of an immediate judgment
about its significance." Second, "both
the processes of :the university (which
are decentralized and heavily 'de-
pendent on the judgment of peers)
and the qualities that tend to moti-
vate faculty members in their scholar-
ship and research (including intellec-
tyl curiosity and independence)
encourage a-considerable degree of
objectivity." Thltd, "Another charac-
teristic of universities is that they en=
compass work, 'in, a great v`ariety of
disciplines." Fourth, "universities are
special because of the interrelation-
ships between research and teaching
which is as important as it is evident."
"What this means, ir, part, is that the
investment in university research pro-
duces a double bebefit: Not only is
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the research accomplishe#in an un-
usually conducive environment, but

. those who will be the research lead-
ers of the next generation are pre-
pared and encouraged at the same
time."

OW

The Future

The article has described a kind of
institution ;hat the author thinks is
unique. He has probably given the
impression that it is healthy and vigor-
ous. To a considerable degree, that is
true. In the author's own field (phy,s-
ics), for example, there are no signs
of a decrease in vitality. There are,
ample signs of serious competition
from sources that were not major
contenders 10 or 20 years ago, Ger-
many and Japan, for example. But the
author has no real worry, that Amer-
ica lacks the institutions and the re-
sources to meet that compenti .

There are,, howeve,r, some corm
clouds on the hortZon, and more
dverhead Perhaps the most impor-
tant problem research universities
face is how to cope with the conse-
quences of certain demographic'
trends. For the remaining two dec-
ades in this century the number of
college-age persons will decrease, be-
ginning right about now, reach . a
minimum somewhere around the end

' of the 1980s, rise a little bit, fall to an
even deeper minimum in the early
1990s and then turn up. That has
obviOds implications for universities,
inclujing the possibility of damaging
effects on'their research capabilities.
few,er undergraduates will mean
fewer people in graduaLte schools,
fewer young researchers, and fewer
young professors. Furthermore, be-
causekin many universities the num-
ber of faculty positions is tied in-

c. timately to the nCrrnber of students,
the'number of positions available for
young faculty will be few..This prob-
lem is exacerbated by the fact that
the great expansion of university fac-
ulties in the 1950s and 1960s led to
the presence on our faculties today
of a large group of people in their
40s and early 50s who are not going
to retire for another 20 years or so.

These demographic changes will
have effects on both the supply 'and
demand sides. Although there has
been a lot of recent handwringing in
academe over shortages of faculty
positions for a surplus of ,available
candidates, it is not at(all clear
whether this phenOmenon or its in-
verse will be the major problem in
maintaining research vitality in uni-°
versifies! Real shortages of -able and
willing candidates for junior faculty

20

positions have existed in engineering
schools fpr some years, and appear to
be occurring now in sortie basic sci-
ence fields. The only safe prediction
one can make about the effects of
demographic trends Op research uni-
versities-duitng the remainder of this
century is that they 41 exist. Their
magnitude and even size are highly
uncertain. It does seem clear that
these trends wilt require serious and
continuing attention from those re-
sponsible for the health of research
in universities, both in the univer-
sities and in governments. The effects
on,-research universities will be both
less severe and 'of a different nature
than the effects on other institutions
of higher education. But, to misquote
a well known affhorism, "The price of
survival is eternal vigilance."

nother problem deeply concern-
ing many researchers might
be characterized by the term

"government pressures," which might
include demands for greater account-
ability; more regulation ,3nd, some
would say, detect intervention in the

. internal affairs of the research univer-
sities, both public and independent,
It is not possible to gdback to the
"good old days" when. the fedel
government took little interest 4 n uni-
versities. That is impossible partly be-
cause the^resegrch universities hayg
simply been too effective, at serving
the public interest through research.
They are now absorbing quite visible
amounts of the taxpayers' dollars, and
this visibility is leading to demands
for greater accountability for use of
those funds.and for a generally tighter
coupliN between the federal govern-
ment ail 04 research univtrsities.
Some of this is both desirable and
inevitable. But, if one believes, as the,
author does, that the success of uni-
versities in creating a nurturing en:
vironment for research has in large
part been' a conseqUence of\their
queer, untidy, and anachronistic ways
of doing things, then one musts con,-
cede that a proOtletSlance inust be
struck in the partnership Between thel and the universities lest
the characteristics of the universities
that have made them function so well
be destroyed.

Many.of the problems that exist in
the relationship I?etween the federal
government and tFje research univer-
sities are due to lack Of communica-
tion and lack of understanding on
both sides. The research enterprise
has become so large that on the fed-
eral side ,there are m04, and more
officials who argiiiot df tPie typet.that
werein the research sponsoring and

managing game early on; that is to
say, people who had come out of the
research universities or who had been
active scientists. Such people usually
had knowledge and a good intuitive
feel for how a research uniyersity
really works. To many of the new
breed of federal research officials, a
research university seems to look like
just another arena in which, to apply
"sound management practices," 4nu4
like a pretzel factory, or a government
bureau. On the university side, many
faculty researchers and even adminis-
trators have come to take for granted
the flow of federal research funds
without having developed any appre-
ciation of the political constraints
under which the government must
operate or of the obligations that ac-
company the funds.

It is very difficult to explain. a re-'
search university to someone who
knows a little about how ,one works.
It is nearly impossible to explain it to
someone who knows almost nothing
about it. It is equally impossible to
explain to a faculty researcher why he
or she must write a report or fill out
a form now and 'then, when all the
researcher is doing is spending a few
hundred thousand dollars of the tax-
payers' money in a good cause and
wants to be left alone to do it. Never-
theless, one must find ways to im-
prove the quality and quantity of con-
sultation and information exchange
between the government and the re-
search universities. There are mechan-
ismi for this purpose in place; e.g.,
the educational associations housed
at One Dupont Circle in Washington,
D.C. They are doing a pretty good
job without much in the way of re-
sources. But one must find ways to
use the available mechanisms more
effectively and do-a lot more thinking
about opening alternative channels of
communication. The relationship'be-
tweeri the federal government and
the research universitiesthas become
Unpleasantly adversarial in recent
years, and-if the bickering is not cut
out, one of the mpst fruitful partner-
ships around will be ruined.

nother fhirlik. to worry about is
. the increasing cost of research.

The cost of research is increas-
ing tiartly because the amount of re-.
search performed and the nurtber of
people involved has increaresj.i. Re-
seach institutions wanted such an in-
crease: They said they had to increase
for themational welfare and security.
Lots of researchers were ,trained. Now
they a're out there doing research,

and they need supplies and equip-
rnent and staff support, sb up go re-

' 'December 1980
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search costs. Research costs are of
course also going up because of infla-
tie like everything else. And there's
a third reason, costs are increasing

) because research as getting more com-
plicated to do. The necessary equip-
ment and facilities re larger and
more sophisticated th in the past.

More and more nati al labora-
tories, national centers, reg al cen-
ters, and large facilities of a kinds
are being developed. It is no longer
just the high energy physicists with

' -.., their accelerators. The materials sci-
entists, the condensed 'matter physi-
cists, the cheogists, and the biologists
need large computers, stnchrotron
light sources, and nuclear reactors for
neutron scattering experiments. This
trend is going to continue and ex-
pand throughout the natural sciences.
That prospect raises some questions
There is the obvious one about how
to stretch dollars for maximum bene-
fit. But since' this *article is afSatit a
particular kind of nurturing environ-
ment for research, it will focus on
some other questions. If one must do
big science with big facilities.because
that is the only way to attack some .-

_ major scientific problems, what part.
will the research universities play in
doing this kind of science?

Recognizing that one. of the tradi-
tonal modes of university research
1;f3s1 involved the single researcher
with a student or two, a lab with a
couple of benches, some simple
equipment, some sealing wax and
string, and a few dollars, what does
the spread of "big science" portend*

them into account as we guide our

Jt,

I
for the future of the research univer-
sities? This is not, to imply that the
trend toward "big science" is some-
thing to be strenuously resisted. In
m4ny fields, massive facilities are
siMply essential to accomplish any-
thing at all. One cannot do oceano-
graphic research on the high seas in
a rowboat. However, this trend will
change the life styles of arany aca-
demic scientists and therefore the
nature Of their institutions. This hap-
pened long ago in high energy phys-
ics, and those in that field have de-
veloped' ways of coping with their
situation that deserve careful study,by
those only now contemplating doing
"big science." Researchers need also
to become more aware of the poten-
tial effects of the trend toward "big
science" in some fields and to take

research universities into their uncer-
tain futures.

andther,issue that is begin-
ning to attract a good deal of. de-
served attention is the relationship
between the research universities and
other research environments,., particu-
larly industry. Once upon' a time
there were rather extensive interrela-
tions'hips in matters of research be-
tween industry and the universities,

but with the rise of federal support
for research in universities after
World War H the federal government
became the major actor and industry
essentially dropped out. It might be
time to think about rebuilding the
industry-university relationship, re-
casting it, and creating a three-mem-

ber partnership. There are some signs
that the industry-uriversity connec-
tion is being
government

d. The federal
gornment has r ently started to
actively encourage a d support such
developments., The appearance of
another partner in the e
grnment-university rela ionship will
undoubtedly make an already com-
plex situation even more complex,
but it vVill also of up spOte badlj,
needed avenues to mot \effective
performance in the overall national
research effort.*

Summary

Among tfie many -types of environ-
ment that have been devised to nur,
cure research is the American research
university. It differs significantly in
char,acter and orgamiation from other
such environments, but has prbven
itself extraordinarily effective in the
performance of basic research and
)the training of young researchers. It
is today a vigorous and vital institu-
ton. It is not, without its problems,
Ad more loom ahead, as demo:.
graphic trends, economic *stringencies,
increasing government involvement,
and changes in the style of research
su
./.

bject/trio. rapidly changing forces.
It will surely change in response to
these forces, indeed it must change.
But with wise leadership, a little help
from its friends, wand, luck, it will
change for the better, maintaining its
strengths and reducing its weak-
nesses.

)

Drawing by Daha Fraden, 1980 The NeW Yorker Magazine, Inc.
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