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TWO. CULTURES IN THE LABORATORY

' The public_at;large has shown increasing-interESt.in'what goeg éﬁ

in ﬁhe laboratories dedicéted to research and &evelopment'in 6ur nation,
and this is fostered by an increasing attention to these.ﬁatterslin'the
public press and on television. Thg pﬁblic, haweﬁer,_is sometimes confused
about what aétually transpires, and particularly about the purposes and
intenté of the people responsible for the action._ This confusion, it
#ppeafé to me, is in part dﬁe'tp the iil—advised‘use of certain terms,

ﬁnd #ometimes it is the scientist hiﬁself who is reéponéible for the coﬁ-
fusing usége. it is my purpose in what foliows tb_try to find some useful

order in what currently approaches chaos.

There are two guite distinct cultures in this countr?i One of these
ié'housed largely in the labo:atories of our universities and medical
schools. The other is the predominént activity of.the laboratories of
the industrial s#cfor.  In the academic environméht fhere‘is opportunity
for science to prosper. "Sciénce" deriveé ffdm the Laﬁinfword for knoﬁle
édge. It treats @argelzjﬁf ideas and standé in contrast to technelogy,

_ which is emphasized in‘mény‘industrial 1a§oratofies. "Teéhnology" stems
from a Greek root meéﬁing art or craft. It deal§ lafgely with things--~
materials, instrumgnts,‘machines, and somefimes methods. Science and

technology are both among the creative actiiitigs cf the:human mind and
the human hénd. ‘They are extraﬁrdinarily valuable activities. They.are

ihterdependent and they 1ntefdigi;ate very closely, but they are not. the
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paﬁe. The'frequenf linkage of the two words by fheyconjuﬁction ﬁand”_
- does ﬂct in ahy.sense'imply identity; any more tﬁan_it does for "bacon
and eggs." It 15 generaliy relatively.easy to tell the bacon from the
eggs. It is also-reiatively.easy usﬁélly to distinguish the science from
the technology. Sciénce pfoéresses thr@ugh the'pefformance bf résearch,
while téchnology proceedé by the.conduct 5f deveiopﬁént. Again, as with
bacon_and éggs, although research and deﬁelopmenf {(R&D) are often spoken
6f in o;e breath énd_often‘appear as a single budgeta;y 1£em, they_are not
identical. In almost evefy insiance; the person working in the 1a$oratory
.willhknow perfectly well whether he is doing research or'doing development.
It.should be noted that the very'same.person'maﬁ:alternate his.actiﬁities‘
' between fesearcb.ﬁnd developument. Thus, he may spend the morning develop-
ing an iﬂstrument or a method in order thét he can épply:it to.a‘research
problem;in-the afternoon devoted.tq an_understanding of a fundamental

- mechanism.

The.goalé.of the two‘aétivities are alsoldistinct. Research, if
éuccessful, leads_to diséovery; and discovéry,'in'turn, 1eads tb publication.
Defelopment, on the other hand; leads.td invention; and invention,_if deemed
meritorious, leédﬁ.to patents. The rewards‘of publicat;op are manifold and
include.ego~gratification, a.possibility of aéédemic pfomotion, and an
-increase in likelihood of.success in'the competition for resear;h stpportf
In fhe rare instgnce it may also lead to the'capture of a #rize. Whereas
;the acquisition of pé-lnts ﬁay aiso have many gratificatibns,-the cﬁe which

clearly predominates is money. These matters are summarized in Table 1.
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Whereas these two cultures are distinct énd differgnt in.their

origins and in their purposes, they relate to each other in many ways.

- The advance of science is critically dependent upon mauy_techﬁologiéal
developments, such éé the invention d;-a novel analytical instrument or
the develbpment of a useful’éhémical synthesis, .Conversely, the deveiog,
ment of technology_l is crificﬁlly'dependent upon ﬁiakﬂowledge which is
‘generated by'scientifid research. Certainly practi&ally'every major_

' teéhnoibgical developﬁent_in the bast can trace its'prigiﬁs back to scien-

tific research which was fundamental to the developmental process;

It -should, of course, not be supposed that research is the peculiar
domain of academia, and development the exclusive pasture of industry.
This line has frequently been crossed and in both directions. The stress, :

' howevér; is perfebtly clear. Whereas publication is the highly respected

product—*ihdeed, the currency——of academic research, patents are an important

expectation of industrial development.

It ié my belief that this dichotomy ﬁas proven valuaﬁle and is, in
:general,.a good.thing, ‘Both channeis must proceéd if thé totality of
purpoées is to be achieved. A quenﬁhing of scientific reseércﬁ could soon
lead to the exhaustion of undeveloped knéwledge, while a failure of.techﬁo—
'1ogical development would certaihly ma:kedly s;ow aown the progress of

science.

Whereas science and scientists may have a slightly tarnished image at
this time and in-this country, the United States continues to have a love

affair ﬁith technology. We love our automobiles, our airplanes, our

- e



| 4
calculators, énd our kitchen appliances. It_is notable that as our children
progress through the school sysfeﬁ and are fepeatedly exposed to courses
inlAméripan history,'they_1Earn a good deal about Thomas Alva Edison,
Samugl F. B. Morse, Alexander Graham Bell, and‘Eli Whitney. But.do'fhey

ever hear of Joseph Henry, Jqéiah Willard Gibbs, A. A. Michelson, or
.'Robert A. Millikan? In most general histofy.courses, science as such
receives short shrift despite the enormous conﬁfibution which scientific
tesearqp has ma&e to our.present way of life. RQCenfly, technology has
come into prominence in such widely used phrases as "techﬁclogy transfer"
ﬁnd "tecﬁnology assessﬁent." Cufiouély, we do not hear much about either
:the assessment or the transfer of science. Even in_the field of medicine,
it would appeér that it is technology rather ﬁhan séience;which must be
; transferred from the_iaboratory centers to the ph?siéians in the hustingé..
 This suggests that we ére'expected to treat our patients with new pills

and new procédures but not with new knowledge.

The stress on technology in thg abseﬁ;e of aﬁ ﬁffsetting‘stress.on
science is not without hazard. Tecﬁnology leading to patents is certainly
fiécally more immediafely rewvarding tﬁ#n is scientific research. During
thé affluent.period when scientific reseérch has been‘very generously sup-—
pbrted and academic centers were not in financial distreés, scientific
: reséarch has.of coﬁrse.flourished. As academic centérs-find it increasingly
difficult to balancé'their budgets, as universities and medical schbols
are forced to cut programs, as Fedeial and other sﬁppofﬁ of scientific

‘

research fails fo_keep ﬁace with inflatioﬁ, a new pressufe will surely
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develop in the academic 1aboratoriee. dne can imagine that tﬁe university
' officer whose responsibility ft is to balance the budget may feel con-
strained to put pressure upon the sclentists who are conducting research
in the university 1aboratories to urge upen them to select produet-oriented
_.prdblems which may lead to remunerative patents. Thus, the financial
officet of the university will behave very much as the director of develop-
mait in an industrial situation must behave. Such ptessure could, in fact,
| upset the present apparently satisfactory balance between the two cultures
which we have described. The occasional developﬁent ef a patentable
'discqvery in the course of a research program has of course occurree and
will continuve to occur. Netable examples are the.oft-qvoted &iseoveries
made by scientists at the University of Wisconsin, leading to the establish-
'ment eni subsequent sueeeSS of the Wiscoesiﬁ Alumi Research Foun&ation.
.This, hewever, is Quite another matter from the exertion of edministrative
'preesure uvon ecademic scientists_to dedicate themSelves toward patentable
invention.' Technelogical development wiil alweys continue to take place
in the cellar of the individual inventor, in our great industrial labora-
:tories, and from time to time in academic institutions. Sc1entif1c research,
- however, 1s so heavily concentrated in these academic inetitutions that if
=they should become inhospitable to this activity it would find no other

: place to go



*See text

Table 1

The Two Cultures
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Academia Industry

Science.......(and)...Technology

Resésrch......(and)...nevelopment

Discovery " Invention

Publication .  Patents
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