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SEIAN BCIENCE AND TECHNRDLOGY
4 Decpmber 1858

COLONEL x General Mundy, Ladies and Gentlemen:
Cur subject this morning {s Russian Science snd Technology., We all
realize that the foad to progeéss in thia field of the Communist Bloc
sud of the free world wkihﬁ;m a profound effect on political and econ~

course we alse recognize the direct threat to our own military security
from Russlan progress and technology.

Unfortunately, mmwbéé;ﬁiﬁwwﬁhamwrﬁwmmm
the subject by people with no real background and with no real data on
which to biage thefy oplaions, so that we have received in the past a
rather uncértain plcture of just wiat is gotng on in this tisld,

We are really fortunate this morning in having a speaker who is in
this mérious day-to~day business of evalusting Bussian accomplishments
sefoas the bosrd. You have his hiography, of ¢ourse. 1 merely mention that
in-sddition to his own well qualified buckground in international economics
be has available to him, ﬁsammhafa{%mﬂ Corporation, all of
the facilities and all the dats which the Rand Corporation and the Govern-
ment ean mpke nvailable to im, Thevefore, his evaluation is & serious
analysis bused on the best information.

fons of the peoples and nations of the entive world, Of
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a&xmwmmmmmwmwmm
m Mr. mﬂéxmam, Jz'«. Sentor Btalf Member of the Rand

Coiporation. Ny, Heymann, " )

-+ MR, BEYMANN: Thank you, Colongl Forbes. Genersl Mundy,
Ladies and Gentlemen: 1&1&&9@ face the problem in confronting a worthy
ehdience of this sort of living ap to my réguirement, which is to begin
with atme sort of humorous anecdote, My difficulty is that I can never
ﬁn&mmﬁ*hﬁ;ﬁet%ﬁmmimﬁmmm So 1 have adopted
a new rule, m now on T will tell nothing bt stories that have abso-
ltely nothing to do with the'subject that we are about to discuss. So
let me try thil onib on-you, -

A eamel 18" poised on the banks of the Nile preparing to swim across
‘the river, A little pelsonous scorpion trewls up to the camel and says,

”ﬁm«;ﬁwﬁ; Icamot awim. Please give me o pide seross. " The
amimys "im;ﬁww&m ng&mmmmm@mf
mwmmg@gmmwm g&ﬁwmpﬁmmy& "How
Mﬁmwm% dens comel? ¥ 1 ating you, we beth deown,” Well,
the camel think sbeut this for a mement, wnd he recognizes the logic
xaf%lmnfm and so he says, Al right, Hop aboard, " They get
out into the middle of the river dnd, sure snough, the scorplon taghes
out and atings the cumel. The camel feels giddy and aick and begins to
drown. With his dying breath, the camel says, "Poor scorpion. Why
did you do that? Now we must both drown sud die.” So the seorpion
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‘aays to fhe camel, "Poor cumel, Don't you realize this is the Middle
T Now that you are thuroughly convineed that this story has nothing
ta do with Boviet sctence, lst me admit to you that & really doss, in &

stuse. The completely quixotie, {rrationsl, and contradictory character
&mmﬁmmwmmmmmﬁmmmm

wé are going t6 be talking abont today. Theve ig something quite con-
wintent, quite orderfy, quite deliberste, snd perhaps even predictable
about Sovist behavior und Soviet development, And Iwant to emphasize
thin fust, that i 1s possible for us to make a stab st understanding
vationaily the nature uf Soviet development and the rapid rate of Soviet
progress in seiénte and technology. We are nok really confronted with
omtradiction. 'This thesis has been played too hard and
mied with & sociaty whose character and aims
mﬁ;‘mmﬁm let me pose the question: What can we say
about the Soviet selentiifc offort? Perhaps the easlest way for me to
mwtamﬁ@m@mﬂ%m&wamtwﬁm
held ot different times in the United States and to try to persuade you
thﬁmiﬁﬁ?ﬁ%ﬁvmwmﬁrmmﬂgrmm
The first of these extreme views la our pre~Souinik conception of
Baviet sclence as » hopeleusly lagpard and chrenically underdeveloped
plgmy. 1t wad's coneeption nicely compounded of equal parts of
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incredulity, W@ﬁeﬁn&yj snd arrogance. Since we were ignorant of
the dynamic elements ia Soviet saclety and unbelieving of the facts of
mmmmﬁwwﬂu&mammgm in the face, we
stubboruly clung to the tiuditional stereotype of "Russian peasant hack-
wardnesy” and we gloried in the dangsrous misconception of an innate
Wegtern %ﬂﬁﬁﬁ ﬁﬁmi@fﬁy Selence, we kept telling ourselves,
would flourish only in 8 free soelety. Totslitarienism and sclentific
raséurch were fundamentally incompatible; the Lysenko affair that

you remeémber in Soviet bivlogy and the politicsl persecution of the

" Soviet hﬁlﬁ@ﬁﬂ&ﬁm%@miﬁém&@ﬁn&mmm

UssER, m%%ﬁwawmmsmﬂ the supremacy of the West
wis forever saaured, .

This firgt extreme view of Soviet sclencs, this comfortable flhusion,
was rudely shattered on October 4, 1957, when Sputnik 1 went into orbit,

Thé succesion of Spuintks If and HY, Mechta, and thé Luntk impact and

emmmm that followed, jarred us out of our complacency

* and plunged a&mmwwmw orgy of self-criticlam and

Wbﬂﬁw mmmmwm wﬁmmmnm

: ﬂ ﬁm&m the extreme of bling mmawme opposite
m&mﬁmmﬁﬁw wmmmmmmw
aammw mﬁﬁnﬁeﬁsﬁmﬁm were elevated to the race of
supernien, Wm%%&@k%&ﬁw&nﬂm& by the

 generous material and honurifie rewards bestowed upon thern by their
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régime; mtmge new synchrotrons, phusatrong, polur expeditions,
and rocket flightn, maé, above all, their single-minded central plamning,
——— wefentitte %étivity dhviously sseured

question that vemalned wis: "How Tong can qur free seience hope to
guPvive when it must sampete ageinst such effective totalitarian regi-

T mentition?” Amd the saSy; populdy answers were quickly given: In
*orderte survive, wi must build bigger and better bevatrons, launch

heavier satellites, yewadd our pcientiatn with bigger paydecks and
gmﬂewmm ahovieall, impogs stricter planning and control
%%mwt znmm@f&s, it would séem that this second extreme
view of Soviet seience leads us to the fllogiesl conclusion that, in order
%ﬁgﬁtm&*@m e viget f@a‘gﬁ mm vatuen, adopt his weapons,
and loge oul” identity. f

Now I believe M; have ecarried my two caricatures Tar enough,
Wt&ﬁ?: wmmwmﬁmmaﬁzmﬁngmﬂmm

" &mmmmm But my veal purpose s simply to suggest

wm%wﬁk@tgmmmﬁwmmm%mﬁwﬁm*

&MW@%@%M&W&&&% 8. response io the danger-

ous wid comples chaflenge that confrants us. What i needed, above all,
i a gober, balunced, and respéctful appraisal of Soviét science, and to
achigve this it séems to me moat important that we begin by clearing
alarly sticky cobwebs that have been tmpairing owr
. B
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To be speetfic, Ihave in mind our own fusainess in speaking of "the
techuvlogionl race. ¥ What d& we mean by the technologival race? R's
clenr enough what Kloushehev means by #£, To him it s obviously just
ithe & horse race, in which the American nag, tived mnd overweight, is
atill out in front, thanks o its earlier start, but the sturdy and spirited

N Soviet stend is yepidly closing the gap and is just sbout to forge ahead
) o gmiteh the prize, which is no less than history ftself, I Bhrushochev
¥ had his way; he would turn the entire Internstional arens into a glgantic
mmﬁsmmmwmmymmﬁ. Unfortunaaely,
wﬁsmtmmﬁgmw. for we seem to be all too willing to
mgmm-ggmémmmmw, I's important, 1
think;. to stop & minie sud awk oarselves what are the objectives in the
_ technological rate ss Khrushehev would define them, and are we, in
ﬁm.gm&agm%mwm?

As Tsee &1, the enormous geientific and technologlon! éffort that
the Hoviet leadera have mounted snd sustained st an ever growing pace
is deaigned by them quite consciously and éxplicitly to serve three
Boviet ohjeetives:’ (1) vapid sconomic growth, () sn imposing mititary
postiure,cand (3} what I call for want of a better name relentless political

réndizement;, Let's take 5 guick look of esch of these in turn and
" mee how ihe Soviet scientific effort is tled in to these objectives..
First, rapid economic growths As you know, the purgult of nationsl
’ 8
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\#?é&ﬂ&miﬁ mwm been & fundamental aim of the Boviet regime ever
sinpe the beginning of the five-yesr-plan periods more than 30 years
Bgex, ?ﬁ&;&&@m‘l objective has been to ¢reate, as rapidiy as possie
bie, the industrial base of military power, and ihis objective has been
puraued single~-mindedly and with a dogged determination seldom matched
- in history. By dint of & fovced high yate of capital acowmulition and s
- large influx of labor from the countryside into the cities, the Soviet
regime has achieved formidably rapid rates of indugtrial growth, far
exceeding those normally attained in the West, Under the latest Seven
Yenr Plan, whi¢h began thiy year, the long-term Soviet economic growth
ohjestive is haing pursved with sven gredter intensity than ever before.
Employing the typical Soviet horse~race symhbolism, the slogan is
“t6 eateh up with and ouistrip the United States in per capita production
by 1678, " and, while this propagandistic objective should not be taken
too literally, it deserves mtmg to be taken seriously.
The important thing for our discussion tddey, hewever, is the key
role that technslogy is to play In this gigantic economie effort. Yor
the fact of the matter is that the time-tested mechanism by which the
Soviet leaders have in the past achieved their rapid economic gains,
azpmely large injeetions ﬂ&f new capital and a steady flow of new labor,
this mechanism, is not now functioning ag well as it once did, Because
of the growing Soviet ¢vonomic matupity, ity capital investments are
beginning t&\yiaiﬂ what economists call diminighing veturns, and, because
; 2
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éﬁﬁwgﬁmm{mﬁw World War I, the seonomy is cur-
renily pinched by'sn inadequate lubor supply. This means that future

- #eanomic growth mtet now depend to a much greater extent on Improve~

soente in the oduetivity of Isbor and capital--that ia the output per
it of tebor snd eapital-~and thiv means that sll eyes in the Soviet

" Some of you may have hisd an opportunity to visit the recent Soviet exhibi-

tion at the Coliséien in New York, the exidbition of sclence and technology.
ﬁmmmm opportunity to visit &, 1em sure you were as surprised
aa 1 was to find an display a bewildering srray of very advanced automatic
zontrel equipment and sophisticated alde to industrial productivity, For
iﬁemmwmmﬂm eperimentsl models, to be sure, but they
wmmwwmwmmwm now being con~
dudted with he utmout gency in the USSR, simed at harnessing the
nation's selentifie {alonts to the problems of pboduction,

" The second Soviet ohjective that I mentioned 1s the creation of an
imposing wilitady postire, %ﬁaé& nat necessurily mean that the

Rusaians must géquire an abaslute and decisive superiority in the qual~

tty and quuntity of ter weapons snd forees, But it does mean, at the very

mintaum, & well designéd policy of selective demonstration of key military

capabilition that will sufficlently impress snd Intimidate any potential

rival. This policy of selective demonstration is of iremendous importance

in Soviet nationsl sirategy. The Soviet leaders can pursue such a policy
8
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ouly because of thelt ability to maintain an almost fropenstrable blanket
of secrecy and cincestment over much of thelr defense dectgions, an
sehiévement whieh is probably unparatleled in the annals of military
bigtery., R creates s fundursental imbalance tn the military require-
ments of the U, §. veraus those of the USSR, Imposing on us & much
Beuvies burded of munitions production, angd enabling them to devote

# Iarger share-of thely vesourees to the arens of research and devei-
opment, wwm:a’whﬁfwemnﬁﬁrmﬂiwmﬂﬁtthnw
#hified, N #

Lam merely stating what I am sure is alveady well known to you,
nauiely, that the Jargest shave and, -in terms of quality, no doubt the
et mm}sh&réﬁtﬁim seientific elfort in devoted to national
defense. Just Haw large this share may b cannot bé uccurately deter-
mined, but some recent evidence suggests t
two-thirds, srid perhaps a§ much as three-quarters, of the generous
turesnt budgetary sllocations to "sclence” are dirsctly associated with

Lot me say fust a fow words sbout the third objective that sefence
and technology mint suppott in the USSR, For want of n better term I
have cutled this politicnl agerundiversent, and it has nothing to do with
territorial expansion, aggreunion, or subversion, 1t is rather the deter-
mined effort by the Soviet leaders to tmprove the political appeal and the
influenee of their gociety throughout the world, the desire to utilize

] 8
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@&Wis@ﬁMmey%m. Iz the West, we
“. - expect the pace of selentific develbpment o result more or less fortui-
. tously fram the wncontrolied or loosely directed activities of private
enterprise and univérsities responding to individual preferences or
market forces, mm@%ﬁmﬁ@ét&amhm has made the
toresd Mwmmmammmﬁm&mw
of national policy, and ite results have baen little short of phenomenal,
%mﬁﬁammmmwmm now is: "How have thege
© results been schleved, anddo they hold any lesaons for ws?"

I trying to put the suscess of the Soviet scientific sffort into
perspective; weveral factors seem 16 me to be relevant:

First, the fact that the Soviet nlon was doubly blessed with a
selentific inheritance from the past and a technological legacy from
abrosd, ‘The Sovist regime was fortunate, in 1917, to be able to build
upon & very powerful scientific iradition, the vich inheritence of Russian
intellsctustism of the nmm century. Such scientific glants as

endeleey in chemistry and Paviov in physiology had won worldwide
mmmimsﬁémimgbﬁmiﬁemnMQmamw~
ences Shinilarly; in the field of technolsgy, its rate of progress was
memmwmmwm far behind.
Having entered the industrial revolution much later than the Western
‘world, it was able {0 take over bodily large chunks of modern techuotogy
zed West, The Soviet Union, quite

3
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gvary device at their disposal, both at home and abrend, to enhance
i&;ﬁiﬁ@ﬁi&%&iﬁsm%mﬁ?&aﬁépﬁmﬁ in other words,
mammm@mgmwmﬂmwﬁéwﬁwkmm prestige and
iﬁmwwa?mﬁgnpﬁm.
How nicely seience @h&mﬁwmﬂﬁﬁﬁbj&ﬂww well known
wﬂwsmam Mrm%mtywsmmmmetaﬁﬂm
ﬁmmw%m # seibntific achievement has been convincingly
110 ed Hme And agals., 1 i particularly interesting to see how
cunningly the MW are applying science and technology in their
foreign econtinie pﬁi@m particainrly in their foreipn ald program, where
the ‘aim is 10 svoke the right kind of fmage of the Soviet Union in less

- developed countries. In the devsloping countries of Asis and Africa,
Soviet aid places great siveys on modern sciéntifie sgm'hﬁiﬁ. A nuclear %
resesreh 1ab i set @p in ﬁamda fﬁi@aatmﬁie telephons exchings
# Damascus, & tae!mﬁlggw&i institute in Rangoon-these tokens of

|

mum technology a,gg gxt&ﬁdeé to emﬁ#&y an Image of Soviet progress-
fvenens in human ﬂiﬁﬁw‘? and imrentivmg'@ in the application of science

1o peaceful W v =
So rauch for the throe objectives wﬁi&hﬁ/ﬁﬂm pretiy accurately
chiracierize Khrughohev's conception of what the teclnological race is

all abouit, § hove deserihed these objectives in some detail here because

¥

im&ﬁ%&mﬁm&mm the eagygoing national attitudes
toward m:imaaj that we embrace in the West, and the tough-<minded phitesophy
" ;a "

#
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senaibly und efficiently, has slevated the practice of copying and adapt-
fng to & fine axt, We sométimes tend to ridicule ihis Soviet practice.
mmﬁ we poke fun t the Soviet automobile industry for slavishly
eopying our Cadifixe builfing on their own dutomebiles; instead, we
should congeatulate them for having the good sense not to waste any of
&h&i@ﬁmmmmmmtﬁm

Second, and even more Important, i the very speeial place accorded
ta seience in Soviet devlogy, ‘the conscious reverence with which it s
nationally eherished and felicitated. K his been said, with some justi~
fication, that "Soviet vule bae bestowed upon sclence all the suthority
of which it has deprived religion. " This quasi-religious worahip of
solence stems, of souree, from the Marsist faith in seience as the
instrument that will traceform nilire snd that will create the sbundant

wcenuary for the uitimate attalnment of communism, The

fme's intimate concern with science has mesnt, on the one hand,
sn irresistible wrge 1o interfére politically with scientific theories,
to impose idevlogicnl canstraints on the frecdom of scientifie inquiry;
and, oo the other hand, it has meant the slovation of the scientist to
the highst vanke of the professional elite and the award to that profession
of ihe ultimate in social honor and prestige. For the Soviet scientist,
therefore, hiz goveérnment's foving embriuce has been & bit of & mixed
Wiessing. Ideologieal and political pressures exist side by side with
4he highest rewirds and ssteen that the society can bestow. But we

12
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wwmmwmarmmmém@mmmm
Wiﬁmafﬁs!iﬂﬁ #nd, in fact, relatively speaking, seiences,
mmﬁéﬁyﬁmm is probably the freest area of activity
in il the land. As oné cbhserver puls it: "If the Soviet sclentist lives in
slogicn] cage, ﬁewﬁagﬁﬁm&m@ﬁmhmm

freedam sud hocury than almost anywhere sise in Russis, ' What counts
is the relative position of the seientist compared with other profeasions,
and here it i clegr thit the social conditions under which Soviet sci~
entists are tribted, work, live, and interact are such as to be able to
attract and recruit into fheir ranks the very best talents in the nation,
Of 51l the profussions; 1t s the most desirable,

&QMWMWMQA%wWWmamma{mw
" seionce 19 the close working relationship that exlets hetween the political
Wﬁywm selentific community. 'This s mude poasible, first
of all, by the high degree of sclentific literscy and engineering sophiati~
- cution that is to be fund amang the Soviet political leaders. An engin-
#ering or technologlesl wducation is a8 adwnnon among Soviet government
and party officinle ag « law school diploma is prevalent among U, §.
pulitical figures. This fact makes for & nidural affinity and an intimate,
inforrasl relationship befween government and sclence; it also makes for
& keen persunal interest i, and understanding of, scientific matters
on the purt of the fop lemders, .

A good filustration of this"was given to us when Nixon went 6 the

13
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Soviet Union. While the Presidentisl jet, the 707--or the official version
of it, which 18 the BC-135A-=was parked ut Venukevo airport Nizon invited
Ehrushehev and his entourage to inupect this besutiful sivplane, In the
wgmm@wﬁwafﬁwﬁﬁwﬁm&m&wmmwaaw@
ﬂa@wm;Wmmawmmmm@mmW
w@pmgmmmamwwwmmﬁﬁmaﬁym
m@mﬂﬁﬁmam 1 don't believe that you can think of 2
single w&mm leader mﬁmﬁé even have understood that discussion,
néver mind participase in i,

Above afl, this enginesring sophistication snd understanding and

* gympathy makes the Soviet leaders willing to listen to and to be guided

wM«mﬁmmw&h@sﬂuwmmmmmmamm
aﬁﬁﬁ@%emﬁu?mmm. It is often said that Soviet
science s an "organived seience, " and this is certaioly true, with 2
VEAGRAnce,. M%MM&&M&M&Mﬁbyﬁe soientists
themelves and not by political hacks.. The principal instrument of

# ﬁ&%ﬂiﬁﬁm in the Mﬁ: Academy of Sclences, whome members comprise

%M@Wﬁ&ﬁnﬁiﬁm Tts Presidium aets ag & kind of
acience geneval etalf for m Soviet gammhmh B determines overall
seientific policy, iries to'discover what subjects it would be important
MM&%MWWWQ’&*MWww; to be sllocated.
Re recommendations to the Soviet government are vigoreusly aupported
14



ATV T o T L4 Ta . et i g 2t 3 Wt FrATy Far et T S gy GRS T TR ATER TR L T 4T TR
R T o 3 T LN s e A e e 5™ LT aE
¢ - 2

s -
Thie delegition of sutherity, moreover, is not confined solely
o the top level of the seientific hierarchy. It is also practiced at
the more mindaue engineering levels in high priority acientific projects
mnd particulyrly in military wekpon deévelopment. Unlike our own involved
arrences wlong & seemingly endless chain of command, the Soviet
development Mmewmwwamywa single

| Wmmammmgmmwam

project, with s great deat of flexibility und deciaion-making power,
‘The Soviet leadership hus evidently persusded itself that, at least in
the key projects, it can snd must tiist {48 leading designers to make
the right technological decieions meﬂ by bureancratic red fape,
And, of course, these lending désigners are very special pesple,
Artem Mikoyan, for éxample, the co~deaigner of the famous MIG series
of fighter pivcraft, and brother of Anastas, the First Deputy Premier of
the USSR, is nof only » Lieutenant Senersl of the Arwy but also a pro~
fessor of englrewring muthemation st Mogcow University, the head of
one @&E&emm;imww&/ﬁgnmﬁe%im and the manager
of several sireratt production plants, His rewkrds are immense and
he sarng them the bird way.

But men of such talent are not pléntiful in any soclety, and it would
be quite wrong to #ssume thist the entire Soviet R&D effort is character-

" ized by such enlightened practices, by such willingness to decentralize

-
-
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authority, Oa the contrary, the seareity of rsi-rate falént, the lmited
aize @W scientifie reacurces, and the vast number of projects that
wmmm&uMmmn necesasry for the Soviet government
to make a most painfill cholce between those projects which are sbsoe
' tutely Indispensable and théne which are only highly destrable. The
Mﬁﬁmﬁ& projects that swre of key military or political significance
@emmwwmm are generously endowed, and are
‘ gimun&ﬁfﬁlagwpm Aﬁmm&sﬁammmﬁm npturee
¥ ahd these inchude, of course, 'the bulk of the nativn's sclentific activitiea--
axe only mintoally supported; ot best, they are allowed to share in the
m& encouragement given to-all Soviet science, and ut worst they
are allssed to languish in istfation and neglect,

And f:hia mﬂgﬁ me to 1oy fourth and flael point, namely, the great
mvensiess of pertsrmance 404 resulis in set\ieg science. 'The govern-
mentts polity of differe-tinting systenmmticall), petwesn bigh- and low-

* pitérity activitien hus divided Saviet scienceliuto two worlds:

\ (1) 'The elite wdTld of Soviet scientiats engaged in research and
development of sentrs Smportante to the state, This includes not only
the key military devélopments, Fuch as ballistic missiles, and the
political prestige developments, such as space flight, but it includes
slso some of the mont promising fundamental investigations, such as

high-efiergy neutron bombardment and controlled thermonuclénr resctions

»

‘The significant R&E successes of recent yéara have been achieved almogt
18
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entirely {n selected areas such as these, and predominantly in the field
of technology=-not in the fleld of seience. The technologleal suecesses
" have been attaingd by a relatively amall community of very high caliber
ressarch scientists and englneers, orgenized into high prisrity projects
and teums, m&akty @mﬁmﬁﬁ»@ staffed, carefully nurtured, givena
g‘ﬁﬁtéfeﬁiaﬁmﬁm and, above all, allowed the freedom to make
migtaken, The R&E} mmgemént policies, the modes of decision-making,
M-ﬁmé&vﬁe@a&m philogophy afiplied in this part of the world reveal
8 high degres of Sovist sophistieation aboud the nature of the RAD pro-
eesy and the mensures that are required to athieve short lead times.
WM&W aghyﬁ;e&mﬂt Unlon in thege priority sreas
wmm@m
i {2} mmwmmmammm there exists ancther
4nd 8 quite unspectacular world of Soviet seience, namely, the mass of
¥outing setentific activity that has grown, iike Topsy, into a maze of
éﬁﬁﬁ%ﬁim; agencies, snd projects numbering in the thousands, most
of thiens poorly stulfed, inadequately squipped, snd migerably run. Far
feom being Grga sizationsl geniuses, in this ephere {he Huspians ave
M’m Wwém ui'e by the formidsble probiems of planning and
eooridination that confront them, This part of the Soviet world includes
uot m;iymgh of the huge technologicsl development and design effort
of Soviet industey but slao a good part of the basic or fundamental
veedrch carvied on in the less notable corners of the Academy of
:
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Selences, MgﬁMm&@M§mafﬁmWatwwmhuﬁy
be eafled dlatinguished. ¥ suffers chronteally from overcentralization,
orgasigations) rigidity, diffusion of effort, lsck of communication, and
the most extreme forms of wasteful duplication. This, then, {g the
those problems that it considers to be of the greatest national gignificance,
%&W&Wmﬁﬁ%ﬁg*gﬁm%mﬁmﬁmm.

How serious i this naglect, and are the Sovists paying too high a
price for thelr priority concentestion? I think It ean be argued that,
@mmimiﬁgtwy it myde good sense for the regime
1o be highly disertiinating in its welencs prometion polley. Certainly,
the suécesses they have achisved in the cholee areas guggest that they
have an envisbie sbility 16 seloct and fo prediet the subjects and prob-
temy that would have the greatést payelf, But we must remember that
ag%@émﬁmmw, moreover, prediction shout
one of the most uncértain und unpredictable of hunoan activities, R&D.

In part, & least, their past success in predieting correctly must be
atteibuted to the fict that they were coming up from hehind, Having
fairly complete knowledge of the more edvanced state of the art in the
Weat, it was not too diffieult for them to plek out the moet promising
trends. But now that the Soviets are vapidly pulling abreast, the
uncertaintisy sre becoming much grester, the inferesting important
alternatives mouch piore nuinerous, aid the problem of prediction much
18
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mmrﬁkymﬁmﬁz&ng There is much evidence that the Soviet
W&W&W@Mywmmi& and a major effort

18 being madé toraiee the general level of scientific activity., The
rate of Soviet improvement is fmpressive indeed, and they are bending
every eifort to mobilize the best scientific minds of the comntry for the
diffioult task of aelecting, in every field, the most promising directions
for scientific endeavor, But it is going 10 be & tough job, and they have
a long way to go;, o “

mmmmm and you will note that I have cleverly avoided
answering the central question, vamely: "Whet are the imphications
for the ©. &?*é EMW&WWﬁmmélfwlmmm are
no #8ay and obivious prescriptions for us thit flow directly from a con-
@Mw%&vﬁﬁ reslity, hm the contrary, I have tried to suggest
that Soviet setence exists in 2 political snd social atmosphere that is
totally different from our gwn, that it serves concrete national ebjénﬁws
that are, on the whole, slien to'us, and thit its Success cannot be under-
stood purely in terms of the much publicized superficial gimmicks of
eentral planning, lavish rewards, and ingenious organizational tech-

By this Ido not mean to tmply that we can ufford to ignors the Soviet
challenge, that we can be complacent shout the state of our swn sclence,
On the contrary; thure are some very searching questions that we must
agk ourselves.. But my peiot is that we must ask these guestions in the

’ 18
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Wﬁwmmm& our dwn values., What are our national
&Ww m& idesly in science” Should our primary reason for under-
writing research be purely a utilitartan one to provide new facts and
ideas to be used by industry and by the Nation, or is there aleo & case
m&mmmmmammmmﬁm&esrmam.
bécnupe they are part of the good 1ife? Are we doing énough for truly
basie vesearch, that rarest and most precious of personsl creative
sictivity, that i concsrned with idess, hopsfully and eritically directed
toward understanding, or sre we being completely taken over by our
manis for large, organized feams, enormous expeditions, and costly
insteumentation? Do we, as & nation, exhibit & sufficient love of knowl-
gdge, & respect for the mind, the kind 6f appreciation of science that
Will sustain the emotidnal commitment necessary o ite Mourishing, or do
we gtill suffer from the anti-infelleciualiam of the frontier?

These are the kinds of tough queations we must ask ourselies. I
am afraid that no ameunt of hypnotic contemplation of Seviet successes
will give us the enswers.
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WWW%HW and engineers, particularly engineers,
ﬁﬁtfﬁmm&' Do they resily need that many sngineers? Is this
haned on eny reasonible estimate of how ym can use these engineers
mast #%W% There have betn time after time evidences of the
migplaaning in the Soviet Union of seiwatific talents. They have, for
exumple, gradusted something lie 80 geslogivts--a planning decision
mnde thees yeats earlier. At the time these geologists were gradusted
there was need in the econumy for 3 of them, That meant that 57 had
«%%M&WWW‘ I was a tolal waste of talent,

8o there 1s this question, 1 just don't believe that you esn make a
sonfident predietion of thie Ingvitable auperiority of Soviet science, of
#ven that there ia sdatrong Hielihood that thig will happen, B is trus
that they are developing very energetically; the gaing that they are making

- on & large nionber of fronts now are impreswive, There's no question
sbout it,  But we sre still very far uhead i the quality dnd the breadth
and the seope of Sur rescurces. We are spread over many, many areas
of the sclentific world whicl the Soviet Union has deliberately neglected
and ignoved. '] believe it is sntirely lkely that 10 years from now the
mm@mymmm&% any, éfﬂﬁamiemmﬂwah. and it
may lead in perhaps & balf-dozen other Helds, and that these may be
vary important in terms of goine aspects of national power, But to azy

. -that they-will have captured the sclentific lead across the board seems

ta'me 0 be & highly questionable prediction. It is & matter of opinion.
24
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ESTION: Docter, ihammmﬁggmmﬂuaSntm
mﬁqmﬁemﬁmﬁmﬁmmwﬁmmm 8ay.
You tsed ong example, ms?nmkty@aﬁ{ﬂﬁag. Now, I think that
wﬁwhmz&aaitgm mmmﬁeﬂ%swh;mmafténnm
w}zyw&ﬁa&*&%#ﬁ@v%&a@ﬁmwﬁﬁmkﬁwwméﬂ And
mémmﬂrmmm?

MB. HEYMANN: We you know, this is a highly centroversial matter,
Mma%?&ﬁ%ﬂapﬁﬁm I don’t want to give you the
impression thit I have any magie answers to this very complex relation~
stip. I would like t0 suggeat one sort of primary explanation which hag
always stiuck me &8 being u reasonable one, a8 to why we are behind
in thesw two sigaificadt sreas of the JORM and the space rockets, That
one mujor reason is that severnl years buck we were shead of the
xmﬁmwmwmmmwmwwmm
viry Ught~weight envelopes, and what then sppeared to be gn almost
imposaible rrquirement for i very high~ihrust rocket engine 1o hoost
the vehicle into the cuter atmosphere suddenly turned into & more modest
and reasonable requirement,. because the payload requirement had been
reduced. So we gave up, or we ignordd, or we neglected the develop~
"sent of the hgh-thrust Focket eéngine,- because we found that for the
miﬁi&yipﬁhﬁ%ﬂﬂ%ﬁ%w&mmﬁm*tmwwmm.«

The Russians were apparently béhind um in this development of
the rinisturization of the warhead,. and they therefore believed from the

25
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MMw@%WWtM&E&y%W%Wiwgagam.
6 they concentfited. Even before we became aware of the valus of
777 the ballistic missile 55 wizainst the alrborne vehicle, they concentrated
on high~thrust vocket motors and had s broad development program under
“wiay. This is now thé Toundstion acquired over & number of years, of &
very important supericrity that they haive, namely, the availability of
. What doed thin engine permit them to do? Forst of all, it permits
them to Uft paylonds with much greater slmplicily, There are fower
clusters; m%ﬁwwmﬂﬁﬂa disengagers, and o on, that you
have 16 worry sbout, Secondly, snd thig is something that is often
sverlocked, it permits them to throw into thelr payiond & redundency
in guidince. That is, if you want relibility in guidahee, you csn do it
in ane ﬂft;ﬁ ways~-have exiremely relisble components of a gingle
?@hﬁkm which, of course, are expensive and difficult to develop,
or you can put 2'or § wnits b in paraliel. I one of them happens to
ﬁiﬁ%&&mﬁnmm‘ This {& & huge advantage to the Russians
- in providing the gaidance. They don't have to caleulate and argue and
worry about that last hali-ounce of paylond, becsuse they do have the
‘That is part of the answer; it is only one pars; the technicsl part.
‘I don't want 10 give you.the {mpression that thers aren't many other
mi%mww&ii._ For gxample, there iy the mere fact that we made a
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W%%mw&%mhmwamamémaﬁ
encouraging it nationally, Muny people were aware of this deficiency
sid argued in fuver of i, but, at the goverament levels, where the
decisions bad to be made, it was not received gracefully.

QUESTION: Sir, M has impressed rop, papecially in vegard to
research, that ong of our biggest problems is the disserination of
information, #mﬁanﬁmy me research. Conversely it han
mmmgaﬁmmmmmammmw%
mmwmmm of regearch golng on in our country,
There seexy i be & bigger difference in this area than perhaps in any
of the others,. Would you care to comment on this?

HEYMANX: 'This is another one of these favorite whipping
boys that I don't go slong with completely. 1am quite femiliar with
the Soviet devotion to translstion and dissemination of foreign technical
mm %ﬁa%%ﬁﬁﬂmnﬁmwmww
the Rusaians for the very simple reason that they recognized that, being
belind;. it was vitally Smportant for them to copy from the more advanced

| West, They are not only teanalating U, 8.; they are transisting all of

mmmmmmmmgmgmumﬁm
that appears out of nowhere and that 1s of very little value,
One of the great dissdvantages of this mechantem {s that it is rather

undiscriminating, & is such an enormuus muss effort of transiation which

tnundstes you thit there is Jithe time left t6 do anything else but resd
27
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feveign transtations, MM%a&qﬁmt&*mnmmm
" cotttry of there husn't heen in ihe past, for translating Soviet scientific
titeriture and tpehnelogieal Yiteraturs, because we wers generally ahead.
There wisn't the interest, and there wereit the number of people in this
country who had the thoe to devate o cbserving, semieof from s point of
view of intereat, what somebody eise wis doing.
iﬁamwwm%immwmm some people

- ﬂﬁé%&%wmgﬁw%mwwﬁm by translating huge quan-

fities of Sovist pélentific output-and just making them available, This
stuff i to & large sitent available already, and to those who are really
{nterasted it could have been raade avallable In 1srger quantities without
mmgnmi@mm 1 do believe that it is mere important now

" to vead Soviet techiicnl Literature then it hus been in the past, but much

of thik cun be done through' & redher modest intelligence effort, I
would hate to 4ee our sclentists waste thetr time in morbid fageination
with Soviet sciénce fnstead of concentrating on the main part of the job.
The renl igsue here ia; %W&ﬂﬁ%tﬁeﬂhﬁw&&w
- sr¥as of resl importance, of original contribution
do we swlect thewe? This is an administrative problem, because, good
fn seientisty, who dive the @ﬁx‘m of couras, cupable of selecting,
generaily don't want 16 be bothersd with this kind of erubby work, They
want t6 4o their own; 80, whom do you get? You get third-rate engineers
who cas't get & job éfsewhere, and what do they do? They miss the
o 25
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important indicators. So it is a problem,
- mm&mﬁmiﬁrmw%mmm. This is & very
“1‘ time~-consmuing and diffienlt job, snd you spend all of your time reade
ing Soviet literature. I'm not sure this is the best use of our Hme.
I have no answer to the problemn. \
QUESTION: Sir, we sire pretty well convinced, Ithink, thet Russia
is striving & lttle faster than we are $o develop sn engineering stock-
| pile of men and perhups sclentists. In cur country we spend a large
. " percentage of Gur engineers on things like electric trains for children,
electric ¢an openers, stersophonic hi-fl, and even hoola hoops, I sm
curlinia because, in snother lecture, a spesker gave us the impression
“ Mmmw#@mmmﬂanﬁwmwma@w
their peoplé the goods, the nice things, for popular living that ean come
| from this engineering, So now my question is; Whit is Khrushchey
going to do with all this engineering talentif he challenges it into belng
mmwmwmﬁmmi%hmwwﬁmmmp&ngm?

MR, HEYMANN: Well, you know, Khrushchev is only a man; he s
ﬁmmmﬂﬁmémww. There ave some things that, sven
though he'd 1ike them to be one way, just turn cut.t6 be otherwise, It
is quite true that he would like nothing better than to keep his nation
concentrated on griority sctivitien, on certain areas thet he feels are
golng 1o puy off handeamaly for the nationisl interest, but he doesn't
really control human desires and human interests, particularly in the

; - 20
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" T field of msimws where people have to be motivated, where they have
to go where thelr instincts lead them. ‘That's one aspect of &t. The
" sther is the growing preaccupstion in the Soviet Unian with consumer
. mﬁx with the thivigs that mokeé life worth living, This precceupation
%ﬁ&*%hﬁem&mwnpmy ne matter how ideclogical snd how ener-
' getic it is. That in, thers the pecile want to enjoy the greater fruits
of life, and one of the painful expériences for Khrushehey on his visit
here has heen 4 renewed impression of the Insatisbility of human wants,
{imean, he took a fook ut our super-markets and he saw that huge row of
shelves filled with different brands of deg food, and he tore his hair,
- ‘This i&-the sort.of thing that be would lesst want to have happen in his
country. And yet there is & limit to how he ean control it. Human desires
- are going to overtake him,

This is not geing 16 happen suddenly. This is & long-range develop~
ment over mwiﬁmf Iam just sure that these evolutionary changes
mm%&&w?wrwgwaﬂﬁwmamk@yﬁwm&arﬁry,
and keep being energetic on our side, becsuse we ure going too Lar over
n the other direction. This is one of cur problems. You know § huve
mW%%%M%* It T started talking sbout the U. S.

\ #ide we'd recoguize vhry soon, and I think most of you do already,
that there ian't anythixg really remarkable shout Soviet successes.
mzwwmﬁm&m’wmhé@mmymmethmx
on 86 many frontes @2%&3&%&6%%%%@ because I know



QUESTION: Sir, my question is in the ares of labor. You cbserved
that there would be & shortage of labor in the Soviet Union. What sbout
the avwa of akilled libor and technicians, snd these persons whe have
mmmngmmmwmmm aecomplishment

sional wirk? Whet is thele status?

;m. HEYMANMN: That's an intevesting question. They are very
iropartant, you ade, becsuse, from the point of view of labar shortages
it iz important not to think of this as & big chunk of the populstion,
namely, the lnboy forte, being squslly sifected by the shortages, As
& matter of fact, in the unskilled classes the Russians have labor coming
gt of thele ears: All you have to do {s walk through the streets of
Moseow und see the thbusands snd thoussnds of women with twig brooms
#webping the streets, or welk around a Sovist ruilrond station and see
40 people walking sround with little trays, selling food, sble-bodted
people. They wre unskilled, and the retresding of these psople for a
semnivakilled profession in & problem: 1t tukes time and it takes resources.

80, the lasus Ju: What about this iraportant category of people who
represent the backbone of your fechniclans, your techniesl effort? These
where the greatest problem lies, because of the tremendous rute of tech~
nological change; you rust constantly reeducate people to the new teche
nﬁiﬁg;ia%m Wgé*ﬁhings tike compiter technology, which is a dreadfully

but they are really the category of people

by
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backward sred in the Soviet Unton. If takes hundreds of thousands of

- experts, of rather highly skilled people. And there fsn't this pool of

mechinical talent In the Soviet Union. Even a tractor driver has to
%Wi”mywtm@gmm of & yeur snd a balf to lesrn
his job, whereas in the U. §, every S-year old kid on the farm gsts to
fern how 1t drive & tracter and handle i,

So thip s really the critical ares in the Soviet labor force. What
the Russians are trying to do about it is o revise, interestingly enough,
Mmgsm, the salary structure, s¢ that these people would be motiva~
ted to produce efficlently, motivated to tmprove their qualifications,
‘notivated to stay on the job; and 80 on. This is & very tough thing to
d6 in the Boviet seonomy, beécsuse the whge siructure is already so
eomplivated, a6 beset with graduated premis and bonuses, that in order
to revise it sensibly you resily have to éradicate i and start from scratch,
%amm@&mﬁmmmmm. and there still ign't much

sign of & solution,.
T M“%&t‘# i long answer to « ghort guestion,

© QUESTION: 8ir, you mentioned this gheat masd of red tape to
Russian weisneey. I begin to think that maybe this is the kind that is
h&ip&ag m&w m:ﬁmmm D you huve any indieation of how problems
get from the military to selesce and how developments get back from

science to the military? Do they have an organization, or is it a

4
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MR, HEYMANN: 1 think your last phrase in the right one--hodge-
podge. Again, Grgeniusifénully the techniques are not at all impressive.
1 apent & lot of flme, you know, rying to pin down this question of how

dong ave rmadsé, 16 whom they are pasged on, where there is
' » pollcy dectaion, and how it is passed back, and 8o on, All I find in
the Sovist discussions of this problew is kind of a helpleas paralysie.
THé sume basic svlutions that are talked about here gs being somehow
magical e proposed there, and they ave violently argued about, The
- magie word always ie coordingtion, What does this mean? I means
that, instend of havidg just two ugencies, you et up a third one to
coordingte, and theh you find, becanse you have parallel empires in
Boviet scignce—you know, you Hive the Academy, you have the Ministry
of Education, mémhmmmﬁmmhmm, and then
you have your coordination tesm for each of these empives; then you
need ammigwﬁnnﬁm qm for the theee exupires; and so on~-
yo multiply on. I heve counted no tess than 167 coordinstion
organizations, with that word in the title, in the Soviet selence effort.

So there are no magie aolitions for this broad, hugs empire that
#xists. But, as 1teled to polnt out in my talk, in the priority aress,
in the military, & the categories that count most, ix the sclentific
prestige efforts that are of political importance, in those they du develop
the kihds of solitions that we in fhie U. S. have found very sucoesstul
when we've used them, Unfertunstely, we don't use them often enough.

| 33

FERNRT VR T ETREER S T e RS Y e



TS s A TR R i TR B S Ly
AR R T, BT S w U E AR R Ty R R/ i

-

B hem b n e b i Sl e

TR s T TR R SRR G e VR e

+* Buch a solution g b make oné man résponsible snd to give him the

position of & produttion egar for RAD, #nd to have s first-rate team
under that an, to give him full suthority, to give him the opportunity
o make mistakes if he wants to make migtakes; to leave him glong;
riot to stifle competition; perhaps to set up parallel developments, so
Mt}ﬁiﬂ%wmﬁgmmwﬁﬂeﬁﬁw Things of this sort ave done
mmmm‘ 100, and they have proved remarkably successful,
Some of our own fallings in this regurd are that really new we tend
t6 argue thit sny competition In R&D is wasteful competition, and we
tend to cut it out, whitteas competition is the spice of iife, it's the
generptive ingtinet, %gammmmm%ﬁrmmmmm
céntral planning, and it is net the solution. The Lraportent thing is
the teehnicully comnpetent, skiliful project lsader, who rust be given

authority nd adequate support und mwust not be hamstrung by this

@%m”@@%mﬁw%mwammaw&m
wmmwmmm, and, most important, by the unclarity
of the amount 4f financial support, ‘The budget problem dominates every-
thing today;: ss you knowe 1t in certainly true in the seiantific field,

4 group of scientisty cores up with & proposul that they were ashked to

ceme up withy They were told, "Here is an sres of great potential

Lmportance. Flease look &f 4t and come up with recommendations as to
34
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ﬁwwmﬁmﬁ&Mﬁﬂ They come up with a recom-
mendation snd maybe there are three suggested alternative budget
levels, one at $100 milion, one at $50 million, and one at $75 million.
‘They spend six monthy at this and come up with these recommendations,
snd then the thing gets thrashed around in the agenciss, the Budget
Burean, and #o on, and it comes back+~"Sorry, we have only $5 million
forthis. " This is not baged on the merits of the issus. It's hased
purely on a finaneisl considerstion, Then it goes baek to the sclentists
and they have 16 start all Gver agiin with 2 new constraint~~$5 million.

What can you do?  You wasté time and you waste resources, and
you never.get suywhere. “Fhis g our big problem today.

éﬁ“%ﬁﬁﬁ: M’mmmmmwwﬁmmwm
problem, in erdér for us to svaluate iis effect on the economic and tech-
nélagionl growth of Russin?

MR, HEYMANN: Well, we don't have sufficient knowledge of anything,
unfortunately. We don't have sufficlent kmowledge of the forced-labor
situation. We do have enough knowledge, Ithink, to may that we might
M@&memmmwmymmwmm
progress or to the Soviet threat to us or o the ability of the regtme to
enthuse its peoplé. This has becoroe & very minor issue. Under Stalin
it was & mpjor fasue. Under Khrushchev it is quite slesr to him that it
is ineflicient 16 use human beings in bondage ad & labor force, From the
paint of view both of econmmnie efticiency and of national morale, this

b i
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syatem has m sm@ykﬁt surely dismantled. What remaing now of
%&Ww&wiﬂmﬁ% 1o sur-best knowledge, aqaﬁtmimrfaama

. ﬁ%ﬁeﬁ@ﬁe&ﬁym Wwﬁmﬂtmm%ﬂm

v QUESTION: To go back to the previous gquestion, I wonder if you'd
Hike to comment on Soviet use of operations research techniques to
bridge the gap betwesn the military and aclence,

MR, HEYMANN: As fa¥ as the sconomy as & whole 12 concerned,

" the Soviet. Unitm has not buex trribly bnterested in operations research,
Thiey have nof used it much, They have not gotten fo this degree of
sophistiestion, 1 think it is important to recognize that they are still
&t an earlidr atage of econemic development, and, therefors, the kind
of industrial problienmethey have had wers overwhélmingly concerned
with production 4t slmost any cost, %mﬁmﬁaawwm
mmﬁn-mmmm #nd the notion of efficiency of production,
that is, msﬁmﬁingw%mpwmtﬁiaw, which {8 at the core of
operations research, is a quite recent one. It daten maybe over the
lat threw years, Well, bocause of tiis tack of fnterest (n the past,
%&y@aﬁﬁyﬁﬁw* either amony their ¢conomists or among their
englnesrs, éwmfm*mwmmmmmmmw
W&ﬁmﬁgﬁiﬁaamﬁmwm They sve now
WMW %

There is » laboratory in Leningrad that ia specialized on the problems
of applications of linear programming techniques at the level of the plant
a8
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ﬁaﬁﬁmm«m&%mﬁa. &wamwmmpﬁmtm
Mmﬁmﬂiﬁ&%mm. There 15 also an interest among
m economists, broad ecodomists, in applying input-output techniques—
that {a the Leontlelf Linenr Programming Model«-to the problems of
planning, of nations] planning, B i stifl a fairly simple and rudimentary
interest, They are experimenting with some pliof tables. They have
mmwmhwammgm@m iaétﬁayw&ytﬁmmgm
mmmmm,mmmmmmwmmm

ST 2 7e b ﬁwmmﬁﬂ WM‘

Interestingly hers there is a party resistence against using inteligent
‘The party has slways thought of itself as being
pulatar of decisions. Political decisions, which are, of course,

%Wiﬁmm%&ﬁﬁ?ﬂtﬁﬁ%m&mm They
don't ke sutematic mechaniams. This is why they have restated the
price gystem. They don't went o have a perfectly logieal market mech-
anfars that allocates resources. This by thelr job, you know, & is up
to the intelligent tnman being to decide the fate of the world. You don™t
devige sutomatic control mechanisms to do this for you.

S0 you have an anti~intellectualism in the Coramunist Party, ina
sénse, which hus relarded the development of the application of these
techniques. But more and more they ars being forced into the accapt-

- #inpe-of the need for efffcienty , and of course the selentisty, the mathe~

roaticfans, and the seonomists wre enthusisatio~~the younger oneg-~about
¥
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ushgm&%mmm The oldér ones, particularly the older
Wﬁﬂ% %wmmﬁmgmm, because, you
Wmﬁ hud Bam@%@m or anything Uike that. They

%mmwm&mmmwm But you have the same
rvésistanse. In this country, I know.

ﬁamﬁmm ir, mmﬁfmwmmﬁmmmm
mﬁ&iﬁﬁﬁﬁm@w&wm Could you eomment on
Dy, York's évilluation of the whole ICBM, and say whether or not you
shiere bix views? -

MR, HEYMANN MW%EMM%'&% Dy. York gaid? I
h&ﬁmﬁémmwmgmm lutely 1 am aot sure,

STUDENT: mmmmmﬁﬁm:&amugmrﬂmm
mmx«m&. wmq&ﬁtwm guiding system, the propulsion,

and the whole wespon, *

MR, HEYMANN: %‘Eﬁ MWWMMMMMﬁmw
Mmtmwwwmgﬁmﬂimﬁm&mmmwﬁ%w
8t very high levels, Ithink it just would be out of order for me 10 comment
on that statemeént in those W. 1 {@ﬁyﬁm’t have any superior knowl-
sdge of our pelative standings here. I can refer back to my statement
thut the grestest aingle advantage the Russians huve 16 thelr ability to
cunceal from m?ﬁ%@%&ﬁ%ﬂr&%ﬁﬂ%mﬂdﬁmﬁi&m

© inthe military field. The evidence on this just fs not unequivocsl, It

is not 5o clear that dayone can get up and say, "This is the case and we
TN ] RS

T T RT e TUTERTRAR

=



[

e - ﬂs‘g:;,a‘ L o Wﬁ@z{gvf g sg TR T ﬁ*@hﬂ)ﬁ%@”@w Je g TR TR R e T AT AR RS TR B AT Ty T VT
: ¢
i, 3 -

e

w
-

- e

¢an be confident that thig i3 the case.” The yange of possibility of
Soviet curredit military eapabilities in these fields is rether wide,
i%ﬂi&hing from n very comforting low capability to an extremely dan-
gerous high capability., From the ‘E: 8. planners’ polnt of view it would
1@ reckless and crindingl to ssgume that only the lower range of these
eatimates {s the right one. Ithink it i & matier of ihe ulmost urgency
for the U. 5. to recognize that the uncortdinty of the information is such
that it perioits quite clearly of the probability of the high estimaté being
ecorrect; and we ought to hase our emergency planning on that and not oo

the lTow estirate. Bt thie gets us into & very large subject of the whole
notion of intelligente satimates,

QUESTION: §iv, woild you address yduraelf to give us un evalus«
tion of what has been hmported in the way of sclence and technology from
the satellites and from their internations] intelligence system as opposed
to thelr own self-generation

MR, REYMANN: Ioam afrsid Ieouldn’t it these things, because
the things that have heen imported from the West in one form or another |

are legion. The tafiuence that Western science, Western technology,
snd Weatern design bave had on the development of Soviet science is
Immense, eopecially in the field of technology, of cunrse. In the field

of svience they have their own talents which have contributed, espec~

t

infly in meathematics and some branches of physies. You know you really
eouldntt Hat thess, -

i
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As far as Enatern Burope is concerned, this has been/Guite minor
slement inthw; totsl capubiiities. They have bensfited, of courge, !
from their satellites, right after the war, firat of all, in the removal )
of plasits in cortain srens which were taken as repavations. Thiam/
very valuable. They hicvie beneflied from gertain technical aspistance
xmmmmmmzmmf Cne of the Czech
mew that I met g couple yeurs ago said to me, "Oh,
we have & fine éxchange with the Russians, They come to us to lesrn
from u, and we go to them to tesch them. " So it hag heen very much
one-gided, )

1 think the trend now is slightly to shift, because, again, the satellites
“hsye mzmmwwmmmmm that are really redun-

_ dmnt, that parillel Soviet activities. Othérs they have had to neglect,

@mnwaiwsm now give them gome sssistance,

‘The areas {n which the Russians have the most 1o learn from us
now, suriously enough, mmxﬁ where they are making a vigorous
eﬁaﬂ%@ﬁ&ammwm&mw&fm H you ask me, we are

" ‘being perhaps 4 Hitle too helpful In some cases. For exsmple, if you

took at Soviet mediesl sclence, you find that the cuistanding areas of

neglect are hﬁﬁ!‘;l digtane, cancer, virology, biochemicals, and so on.

1.0 and bHehold, iwﬁﬁeﬁge other duy that the exchange that wag worked

out between our Bethenda Public Health Canter, or whatever it is called,

and the Soviet Acadeiiy of Medical Sciences covered, most importantly,
40
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these fields, in whith we were going to have a noble exchange with
the Russians, Yion wondering how awere we are of the sort of one~
m&sm@mmmm. mmmmwmmg
mymwwmmwﬁmwm% For many
ymfwwwmwgmmam and particularly
petrochemicnis snd biochemicals, In thosé sreas we are iremendously
shead of thém, @I‘m‘ﬂmmpm%%imﬂmﬁw&awadﬁ
have sxchanges with them they always want to push for the advantage
mﬁm%ﬁ!ﬁ%&%mr#{é&i&&&m%&hw%ﬁwmmk
for in return. This fmbstance {a & diffieult ane for us to deal with,
- hmw%éam mmmﬁﬁng& for other reasons, not for
g technologleal fekaons but for soetological reasons-~the tmportance of
ihe contéict between durgelves and the Soviet Unlon. But we must not be
misieﬁi&mﬁmﬁm&i&mﬁk&%mﬁ&t&ﬁmﬂygﬁwawymﬁhﬁng
. fof nothing,
aam*ﬂm Sir, a related question: Ibelleve you mentioned
that you feel that the Sovists are probably not doing as much basie
'~ research as they should. We have alyo heard that we are not doing
nerrly enough. Bul it seems 1o us that Sverything we do is immedistely
given i the Rusdiang in the form of publications of whatever sort. Do
* you feel that we, inturn, ave getting any fair proportion of the results
of what basic research the Russians sre Hofng?
MR, HEYMANN; I think we are getting not only & fair proportion |
41
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but an overwhelming proportion of ail the basic research the Russians
are doing--the bagie research. There are, of course, imporiant aress
aﬁa@ﬂi&dﬁw&ﬁtﬁwam&tmmuwwm them,
i&%ﬁaé&ﬂiﬁiﬁﬁm -,

Now, m@;‘mmﬁﬁxm}amﬁwﬁug%MQWtam
inkerent advintuge here? 1t's a very difficult one. On the one hand,
in trying 16 keep them from obtaining accens to our scientific informa~
tion, we imm;riﬁm Buraelves. The minute you classify mmﬁﬁﬁngﬁ
thé minute you prévent semething from being published, you retard
Wmmmmmwwgmm & cer-
wam ﬁumm%mmmmmmmwwyﬁ
classified internal circulation of dats. /You just can't do it. The sei-
endists won't play along with this, They'd a1l have to bs clesred, you
ka%é.“mmﬁﬁimwamml The Ruseians have found this out. They
&w&mﬁmmm it has hurt them, outside of the apecific classi-
fied areas, mm@%mmmm t00. They have found it
mmywymiwmﬁwam

Ymhm#%&mmm You gain the efficiency advantage
ﬁmbﬁah&gmémmmaﬁmmwmmm& and vou
Jome the advantage of withholding from the enemy.- I don't know what
the magie answer (4. My own prejudices, being sort of scientifically
inclined,. are on € uide of relaxation of contrals and of taking the cost
that goms with its: I &% not completely relaxed about this, because there

- 42
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mmw%whmhxmﬁmM¢mm&mﬁmm
ity publiciging things that we do and decisions that we make.
There {u & distinetion that mist be made between communiestion necess-
" #ry for science pregress and communication that serves only the inter-
| @ats of the sensstion-seeking press. These are two very different
things. There is & journal in the aviation fleld=I don’t want to name
it but it Iz an sutstanding oné-»whick insists on showing intimate pic-
furen of cur ICBM production lines and things of this sort, Some of
them have been cleared, foolishly, for piblication; others have not
been elesred and Have been obtained through other channels, irregular
channels.. I is act necessary for ug to publicise these things to that
‘ﬂ #xtent, mmm?%m, it ian't necessiry for us to publicize |
wildly every politicsl deciston that we take in this country, We don't’
“geem 9 have any sense of proportion as 16 what we spread ail over |
the front pages and what we keep quistly to curselves, P
The mout affectivé kind of sction that the U. §. can take is the kind
of aetion that {s not publicized but that ta simply dene, This is what
mmmmm,, The Russiang don't belisve our official
ﬁtﬁm&%ﬁﬁ:&ymmﬁ You know, we say, "Such and such
mm@mmmmammmmw and it will come
interoperation on such and such & date.,” They cxll this "des informatais,
< "Des informptaiy” means deliberately planted mistnformation, and they
’ a@%ﬁﬂaﬁmﬂy@m& of this,. M@Mi&éyﬁ%ﬁm believe thai any
43
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dition-could be so m@iﬁ that tt would ?ﬁiﬂﬂy pubtish the facts,
: Well, there are two sides 16 this question, as there are to every one.
COLONEL FORBES: Mr. Heymann, we are certainly gratefal
; for the completentas of your contribution t6 the College, On behalf
| < of the Commandunt, the faculty, and the entire student body, thank
you very rouch.
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