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SOVIET INDUSTRIAL CAPABILITY AND ITS REIATXONSHIP TO R&D

GCentlemen, the Purpose of my talk is to give you an idea of the general
industria.l strength of the Soviet Union and its releationship to Soviet
reseéarch and development.. I hope my reme.rks will give you some _Perspectiva
on the detailed descriptions by later Speakers of the Soviet: ataomic energy
program. ,

The Soviet economy is .chswhat less than half the Bize of the U,S.
economy. The gross na.tional product of the USSR for 1965 i estimated S
at ks¢ of US GNP. Aggregate industrial production lies dbout the sams
proportion -- scnnewba.t less ‘than ha.l.f of U.S. industna.l pr_oduction,

The Sov_iets use 50% more workers in indust_ry than we do, 80 the output

per Soviet vorker is about 1/3 that of the U.S. @6 v8 18 mil industrial

workers _/ Net agriculttn'al production s about 60% of U.S. a.gricul’_cu;"a;
compaxred to our § millibﬁ, the ratio of outéut per wdrkef 1é.about >1‘O
to 1 in our favor.

The ralative rates of growth of the two economies has changed markedly in
the last decade. In the 1950 's the gross national product of the Soviet
Union was groi:ing at an average rats of 6% per annum, whereas U.S. GNP
V&S growlng at a rate of only 3%. Inm the 1960's, bowever, the Soviet
growth rate bas slipped to 434 and ours has risen to 4ig. /two graphs

on growth re,bgiy—' The Soviets have conglstently said thet their number one
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cconomic goal ig to overtake end surpass the U.S. in first industrial

production, and then tote.l prqduction. They are extremely sensitive

to U.S. government releases showing that they are novw making no progress

- at a.ll toward that goal

But even if ths Sovicts have no present prospects of averhe.uling the

U.S. 4in GHP, they are allocating_thair'resmzrcea in directions that

ere of vital consequence to our national security.

.

‘I‘hey contixiue to emphasize the development of heevy industry,

including military industry, at the expense of agriculture,
housing, coneumer :f.nduﬁtry, e.nd consumer ecrvices.‘

They minta.in a mi]itary-and-space establishment vhich, ifr valuz:d
in dollars s would cost about 804 of our own.

On the other ha.nd, per capite. conswnpticn is only 30% of:U.8. per

capi‘ca. consxmpﬁ.on,-and; even'thirs figure does:not take into a,ccount_
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of CONSUBATS goods

Research and development is one of those areas tb which the Soviets
devotevpr_oportiom.tel\v moré of their resources than does the U.S. .

Comparisons are difficult due to lack of date, the dissimilarity of

-econamic 1ns"§1t1itiop5', and the e.lvayé knotty problem of identifying

the cut-off point whért_a R&D changes to production activity. My own
personal feeliﬁg is that the Soviets put about 80% of the';pahpOVer
_éxﬁd equipment resources into R&D.tban we Go. Their efforts measured
by results instead of by inputs would be iess.
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2+ In order to give you a more concrete feeling for the size of the
Soviet econamy, let me give you the comparative output of 9 major

products for 196k:

Crude steel - 85 mil Mt vs 115 for the U.s.
Coal (bit & anthr) 410 mi) MT vs 450
EP . b59 b1l 1vh vs 1,146
Crude oil - 224 mi) MT vs 377
Aluminum 975 thou ML va 2,316
.Grain ' 125 mil MT vs 163
Meat - 7 mil MT vs 15
'RayonYe.rn&Syn.Fi. LA mil MY vs 1.3
Pa.ssenger autos 185 thou. v 7.7 mil.

6. oOn the a.verage , the qua.lity of output and the level of technology of
Soviet industry is behind that of the U.S. The range of va.riat:!.on in
quality e.nd technology 16 much’ more striking in the Soviet Union. The
Soviets concentra.te thair energies ‘and their resourees on production

th.e.t 18 associa.tad with mti.ona.l prestige and natic:na:l. power; this _

.concentration :anludes the assignment of the be L, m&nagers, the‘ mo

: cientists s.ndg engin"

the provision of thebestra:w tEfials, the best: ma.chinery, the bést -
support by the construction industry, and the best R&D support. For
example; a U.S. construction engineer who recently viaited the USSR
observed thdt a lerge electpic powef plé.nt under construct’ién was '
being well built under the supervision of a very competent manager
but ‘tvbat work at other, less importent construction sites fell woefully

short of U.S. standards.
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7. Ve ahould be careful, however, not to think of the Somt eqonoay

being a monolithic system with a single purpose and a single well-

- defined priority. Priorities are not ebsolute and interest groups

have to be placated. After the potr harvest of 1963, for example, 12
million tons of grain were imported end the quality of bread was adulter-
ated. The populace g:'mnbled bu‘t 4t wes fed. After the mediocre harvest
of 1965, 1mportsof9m11.uontonsofgra.m Jdere arranged, but the
quality of bread was not adulterated The give-and-take arg\ment between
Khrushehey and the military chiefs about hoir far ‘the ground forces were

%0 be cut 15 enother example of the absence of Pixed absolute priorities.

Row on the orga.nization of Soviet indu.stry '

a. Historically the 1ndu8tr1alization of the USSR under Stalin was
organized through a series of pcwerfvl vertica.lly mtegrated |
ministriee ~.one for ironi & steel, one for electric power, one for -—

empire,which to thegreatest extent fea.sibleprovided i‘bs ownmw |
' materials, its own equipment, tools, and supplies s its oin research
and develocment facilities, even housing for its own workera. These
minist_riesjwere tled together only at the top in Moscow, and lateral
 confrnication between them at lover levels was. practically nil.
b. The development of new teehnologieé .e.nd nev fields of production
| - bas meant the addition of new ministries, for ib.ste.ncé, a ministry

for aircraft production. .

# Onitted in actual briefing.
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This ministerisl system worked well in its time, given the political
end military purposes of the Soviet state. Production of basic
commodities grew rapidly, and direct control out of Moscow was

crudely effective.

‘Gradually, however, the eddition of more ministeriel pyramids in

the system led to a considerable overlapping and interpenetration of.

the pyramids at lover levels. The examples multiplied of duplicative

'support facilities, cross-hauling, and feilure to take advantage

of spccigl;zatign. Furthermore the central planning and guidance

system 1n Moecdv became overloaded.
So 1n 1957 Khrushchev moved to end the branch-of—industry principle

of cconcmic organization, replacing it by the territorial principle.
- {sovnatrkhozy)

" He set up:one hundred Councils of National. Economyj each to manage

The new sovnarhozy gave rise to their own set of problgms,'one being

a naturgl diépositibn‘to place locel economic interests above national

1ﬁtargsts. The new Brezhnev-Kosygin adminigtration has dissolved’

vtha-local Councils of National Economy ard bas gone back to the

ministerial tranch-of-industry organization. There's no indication

that the ministerial system will vork any better than it did the

last time.




O the orgevizziion of R&D
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In ﬁbu Zzviet "command eccmomy" lines of authovity conveTge at the
top in ths hands of a dqzen top leaders, two of vhom -- Frezhnew
and Kosygin -- are more equal then the others. fThese men sit, as

it were, s a board 6f directors over a giant nationwide corporation
vhose subsidiaries are vast industrial enterprises. The locus of
pover orgenizationally is thé presidium, that is, the executive

committee, of the Central Ccumittee of the Communist Perty of the

Soviet Union, headed by Brezhnev. The government organ that translates

basic economic decisions into action is the Council of Ministers,
vhich Kosygin heads, | -

Reeearch and development is no exception to the fule that all major
decisions are made at the top. The size of the R&D effort, its
direction, its organization, its funding -- are all decided at fhe_m

to-P.

One Of the govermment bodies reporting to the Council of Ministers

is the State Committee on Scienﬁe and Technology (V.A. Kirillin).
This government organization plens the main R&D objectives of the
USSR, arranges for the 1ﬁpoft of foreign technology, and is the
chief coordinator and expediter of science and technolqu throughout
the econoﬁy.

Anothex important govermment body reporting to the Council of
Ministers is the USSR Academy of Sciencas {M.V. K&J.dystll)e The
diviaions end affiliates of the Academy of Sciencee run the 200
regcearch frstituies performing besic ressarch in vhysics, chemiastry,

my.thematics, econcmics, and the like.
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f.

*gi'designfbureaus and laboratories which are attachcd i

A third government body to be menticned here, which also reports

to the Council of Ministers, is the Ministry of Higher Education

(V.P. Yelyutin}. Higher educatlon in the Soviet Union i mace up

of 40 universities and 700 specialized higher educational inetitutions,
which are roughly equivalent to our engineering colleées, buginess
schools, teachers colleges, A&M colleges, and medicél schools. The
faculties of these higher educational institutes perform some reeearch
in their-ovn_laboratories, in the research institutes of the Academy
of Science,'and in industria} research facilities.

I bave mentiéhed thé réaedrch carried on by the besic research

institutes of the Academy of Sciences and by the higher educational

institutions. Now I turn to the industrial and other economic

ministries such a8 ag and health construction. These ministries

maintain 1800 research institutes for applied research in their -

rproductjfield. Product developm»nt is the task of several.tbousand

ministries, to groups of plants, or to large 1ndustrial plants.
However, basic reséarch,.applied research, and development are not
neatly divided up among R%p organizations.

The Ministry of Machbine Teols, as an illustation, maintdins a large
researéh 1ﬁstitute in Moscow, with 2,000 scientists and engineers.
/Experimentel Scientific Research Institute of ifetsl Cutting and

M&éhine Tgols (ENIMS)7 This fnstitute may work on Tairly esoteris
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problems such as a theoretical study of vibrations aa they affect
machine operations orlit way work on a nsw model machine or 4t may
do trouble-shooting research for a production plant in the ministry,
In its annual plan, this Machine-Building Research Institute may on
its own initiative or on initiative from above include the develop—
m2nt of en improvad gear—cutting wachine. The project, once the
general mode of attack is decided, is assigned to & proJect‘m@nager
with a suitable group of engineers. The design for the new machine
18 roughed out, then detailed and a prototype is built in the
production shap attached to the research institute. The prototype
is tested, auitably'modified, and shipped out to a user plant for
trial use.

If a11 goes well the Machine-Building Research Institute snggests

'to the front office of the Ministry of Machine-Building that the nev

: aear-cuttingtémchine va! pu‘b into production, Bay at the Gorky plant
of ‘the Ministry. The manager of the Gorky pla.nt pro'bably does not
vant to disturb his production flow because it will affect bonuses,
wége incentives, p:oductivity standards, etc. He ig péid to produce
gear~cutt1ng_machinee, Hot to produce improved gear-cutting machines.
After his arm is tuisted, he agrees to changeover and his production
engineers go over the blueprints in consultation with the reSearch

people. Ultimately, the new machine may g0 into production.
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Mot TheT the Gorky plant‘s customers did nos Sz the thange,

Kote alzo that even if the Gorky plant wes Preaveing f'or ligh-

priority consumers such as plants building misziles, thg customers '
priority would have to penetrate bureaucratic barriers before Gorky
would move. | A
Anothexr source of R&D could be the production plant Ltéelf. Continuing
with the machine~tool example: the Gorky plent might be dissatisfiea‘
with a grinding machine used in its own operation. Its own. deSlgn .
Shop might draw up spec1fications for a modification in the grinding
machine and the proposal would then be checked out with the research

institute in Moscow.

#10. As for military R&D, ve have very little direct information. We conjecture

that once top-level approval 18 gotten for a new or improved weapon:

AR T Specifications are worked out by the Minietry of Defense in
: consultation vith the appropriate scientific and industrial officials
5. Problems 4in the development of such a weapon are parceled out to the
appropriate research institutes ang design bureaus.
<. ESchedules for the supply'gf supporting equipment ang congtru?tion
work are drawn up, with appropriate priorities.
a. Pro£;£ypes are built and tested.
e, Fiﬁally,]arge—scalﬁ production and delivery to the military prgsumably
accomplished.
#*  Quitted.
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Thz consldersple success achixved by the Soviets in military
production is, of course, partly a2 matter of high pricrities.
But another important element is that this has been the only plsace
in the Soviet econamy where the customer can say no to equipment of
low quality. |
*Ll. Problems feced by the manager of an individual industriel plant.
«. He 48 faced with a variety of sometimes mutuelly inconsistent

directives from abbve » covering all aspects of his operation --

amounts -andlmix and specif ice;tions c¥ output delivery schedules,
wage rates and total wage bill, increase in labor pz;dducti.vity ,
amount of mveatmeﬁt 3 and the like.
., He must continuaily WOorTy about the supjély of rav materials, equipment, V‘
and -spare barts. He must even construct housing and provide other

benefits in order to keep his better vorkers.

" c.. Above all, he

t inerease output.

#12, What 1s his reaction to all this

8. Sacrifice of quality -~ what will get by.

L. Squirreling away of tools, supplies, re;w materisls, labér,
¢. Employing of_ fixers and expediters.

d. Upgrading of workers, 8o they can be paid more.

€. Jugéﬂling of accounts and reports.

. Reglecting worker sai‘eiy and worker amenities and scheculing

unreported overtime.
¥ Qpitted. '
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Resisting the modernizing or replacing of eguipment and e

introduction of new products if they interrupt present production,

12. ®roblems

" &. I have noted that the USSR is & "command economy", that orders

come from the top dowzi, and that the system worked in the early

days when the products were few and s8imple and when there was elbow

room in the economy. With the advance of technology and the greatexr

demand for quality and variety in the final product, the system has

become overloaded and inflexible.

Also, thevUSSR has relied on Western technoloﬁy for ;a.. long time in

many areas and at the same time has rapidly improved its own

te’chdologipal base. The gains are now harder to make, yet coneidering
the frightening dynamism of modern military technology, the gains

are even more vi’ca.l_ if the Soviet power position is to be nﬁint&ingg,

let'éi t:a_‘_’:‘!.n_lprpv;ed. i |

TheUSSR .Lacks the advantages of e "market econcmy” in this matter

of initiating and applying scientific advances.

(1) Fote my mention of the difficulty of lateral communication
between industrial ministries; in the U.S. it 18 the market
that supplies excellent lateral communication, that suppliés
hew machinery, new conetruction methods » New materisls, etc., ‘

without regard to industriel boundaries. The Soviete have
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(5)

grea® trouble in transferring advances asds in one fiels

12 2 raiated field. In large weasure. Ghis iz becouse ther
Ltack the equivelent of the market snd ihe eritreprencur.

Note that in the U.S. the more aggressive and more efficient
Tirms are allocated an increasing share of available resources
via the market mechaniem. In the USSR there i no such flexs-

bility in making production or R&D sesignments. An unsuceessful

‘manager can be fired, but the organization remains. -

Note that in thg U.S. the user can enforce quality stancaxrds
because he has'gltgrnaﬂiveisuppliers. He can meke sure his
consﬁructio§ ge%s qoné on time or else -- or else be hires anothar
contractor. |

Next, the market automatically provides central pooling of
services, e.g., & truck rental service or a plant protection

service, when econcmles of scale dictate. But in the USSR -

29 different design aﬁﬁfCOﬁid-aﬁdvdidAdévelop 600" different
molds‘uéed in vuléanizing‘ruﬁber tirés. |

The U.S. system of military R&D éeems to me %o be costly only
cn first inspection. I am referring to the U.S. competitive
presentation of proﬁgsals for new eircraft or otber weapons.

Thg'Soviet system of directed assignment appears direct and

T

efficient only when the long-run elements of "dynamisxs’ and
“cross-fertilization" are ignored.
~12-

- T~K-T




[y
o

Most frportant of all, to judge from discuesions in the
Soviet press, ig the delay 4in getting the fruits of research
and development into actual preduction. Khrushelev was élways
complaining thet Soviet 8cience had developed plestic pipe
shat coculd replace steel pipe at a saving of more then 309
but that planning and production officials hed donped "steel
blinkers" and kept on shouting for more steel,
13 fet me sumerize | |
#. Soviet economic and industrial capacity 1s somewhat lese than 1/2
that of the U.S. ang the Soviet economy is growing at ebout the
Same rate. Nonetheless, we should be concerned that Soviet resources
are being allocated in g manper that directly affacts our national
security interests.
b+ In the past few years the gap betveen U.S. and Soviet science has
not appreciably narrowedo
c. Compared to the U.S;, Soviet econamic and political institutions
are much less suited for the successful :anorp§ra.tion of R&D xresults
into industry.
#* d. The Soviets recognize these problems and are trying various industrial
reorganizations and reforms which do not seem promising since they

Jeave the tasic rules of the game,uncha.nged. If, as we think likely,

% Critied. :
- 13 -




W measurses &0 not raverse the trend to lower gzt intes

end slower gains 1n productivity, we can exmeci the Soviets
try ever more radicel experiments in the field of industrial

organization. When you're No. 2 you've got to try harder.




