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AL " ITEM #1, PARA. (b)

Soviet Expectations from Western Techhology

The declining productivity of capital and the very slow
growth of labor productivity have reduced economic gorwth
to levels wﬁich the Soviet leadership considers too low.

To help spur technical progress the Soviefs are importing
Western technology and equipment‘and concluding technical
cooperation agreements with Western firms and governments.
Soviet leaders believe that importing foreign technology
will provide production capacity in a much shorter time, and
at less expense than it would take to develop the technology
in the domestic applied R&D sector.

The Soviets have had numerous disappointments with
Western technology_and equipment. Machinery from Western
firms has freguently failed to mesh well with existing
Soviet equipment, with other foreign equipment, or with
Soviet inputékinto a production process. In part, this
interface problems is a natural one. The Soviet applied
~R&D sector, however, takes an inordinate length of time to
solve problems Of'compatibility\within the civilian economy.
The Kama Truck Plant is being furnished with the most
modern equipment, but the interfac: problem is being
complicated by Soviet bureaucratic inefficiencies and secrecy,
and completion of the complex will be-delayed by several

years. For much the same reasons, the Fiat-equipped plant
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at Tol'yatti became operational 2 yeafs‘behind schedule.
A color TV plant, bought in 1968 is operating at only a
fraction of its rated capacity in part because of improper
opefafing procedures and poor maintenance. There are
many other examples.

With all these problems, the Soviets believe that
imports of Western equipment and technology have made,
are making, and will make important contributions to the
level of their technology and are therefore wiliing to pay
substantial sums of foreign exchange to acquire Western
equipment and technology. The Fiat plant has expanded
automobile production substantially and in leés time than
the Soviets themselves cdﬁld have done it. The rapid
expansion of Soviet production of intermediate products
for plastics and synthetic fibers could not have been
accomplished'without ﬁestern technology and equipment. It
is estimated that Western equipment to produce ammonia
ordered since 1969 will furnish at least half of the increase
in annual output of ammonia during 1971-75 and perhaps two-
thirds of the increase to be achieved in 1976-80.

Soviet imports of foreign tecanology have enabled ﬁhe
Soviets to upgrade the technological levels of the motor

vehicle and chemical industries as well as other sectors.

Moscow is acquiring invaluable know-how and experience for




its éngiheers ahd techniciéns trained to use Wéstern
equipment and processes. Based on such experience and on
licenses acquired from the West, the Soviets are able to .
develop their own designs and processes. Soviet imports

of foreign technology probably will also raise technological
levels in key areas such as computers, electronics. and

. oilfielqd exploration, among others.

What is most important is that the So&iet R&D
establishment itself cannot provide the equipment, technology,
and know-how that the leadership believes is required to
achiéve planned goals. There is thus no real alternative
to Western suppliers. The proof of this is in the value of
contracts concluded with Westegn suppliers in recent years.
Known Soviet orders for Western plant and equipment have
increased from $1.6 billion in 1972 to more than $4 billion
in 1974. Moreover, billions of dolilars worth of Western
equipment and technology are now being negotiated for purchase
during the next five-year plan featuring equipment for the
metallurgical and petrochemical industries, oil and gas
~exploration, transmission and refining, earthmoving equipment,
nuclear power plants and others.

The Soviets are also continuing to sign technical
cooperation agreements with Western firms. They have concluded

more than 30 with US firms alone suggesting that the number
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of agreements with firms in the entire developed West is

well over a hundred. Such agreements generally fall in

areas of technology in which the Soviets are most interested —--
computers, semicgnductors, Chemicals, oil and gas, etc.
Moreover, the Soviets have concluded agreements covering

the same technology with several firms —- a redundancy

designed to maximize the acquisifion of information and

know-how.
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$#2 a (1) IlleQal Negotiations and Trade

-~

«n view of the extensive Soviet efforts
to acquire Western technology and equipment through%a variety
‘of channels and means, repértea cases of trade divefsion
apparently represent the tip of a very large iceberg. Some
;idea'of how.extensive and organized Soviet efforts are to
:obtain Western technology, including controlled military and
industrial techno;ogy can be gained by looking at Soviet

institutional arrangements for accomplishing this task (attachment).
B <! N

Some Examples : !

: !
Intelligence reports document some attempts to :purchase and

the illegal shipmen£ of embargoed items by%various ﬁethods to

the Communist countries: . : i
| The.illeéal purchase of embargoed items from witting
middlemen at slackmarket prices has served as an imgbrtant,
. . b
means of unde;mining existipg trade cﬁntrols. In tﬁe past

year, tne Soviets are known to have illegally purchésed a
: . !

: Lo . i :
weapons-oriented mini-computer and a David Mann pattern
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generator (semlconductor manufacturing equlpment) from
European businessmen. In both cases the 1nc1dent-went un-
| detected and/or unreported by the exporting country. '
. On several occa31ons embargoed commodities have been
1lllegally shipped to the Communist countries under ralse
'documentatlon. Recent intelligence has uncovered the
unauthorized export{ of
.embargoed semiconductor test equipment to the USSR and the
PRC. DlSCUSSlODS are presently underway between thls firm
i

‘and Bulgaria for the sale of technology to produce thls

equipment. There are also 1nd1catlons that irms

exported metal ox1de semlconduc"“ (MOS) , integrated circuit
:production technology and a tomputer to the USSR

without COCOM clearance. In none of these cases haq any

punitive action been taken o . -

i
! -

— i

In response to a US confrontation in November 1974, A551stant

Secretary Dlmov of the Yugoslav Chamber of the Economy

conflrmed the dlvers1on of US manufactured automatlc computer
l

memory core testers and semlconductcr nanufacturlng ‘equipment
l

by a Yugoslav 1mport export firm to the USSR. Slmllar

confirmation has also been forthcomlng on the dlver51on of

embargoed equlpment to other Communlst countrles It is

uncertain whether there have been cases of trade dlverSLOn

which were not admltted to by the Ytgoslavs
1 i TaTe
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items of only limited assistance to strategic—militéry

production.

Enforcement and Attitude

- e cme e

The multilateral controls arrangement (COCOM) iacks
‘adequate enforcement machinery; participating countries have
.never agreed to any administrative system for policing or
' . t

imposing sanctions. In recent years companies

ave exported important COCOM-emnbargoed technology
and equipment without the approval of COCOM, and in certaln
'cases these exports have been made with government approval
Us unllateral controls also have been frustrated because the
US has been unable to exercise effectlve extraterrltorlal
:control over subsxdrarles and licensees. End-use assurances,
destination checks, and other US enforcement procedures have

_not eliminated the diversion or transshlpment of US- orlgln

. , |
goods. ' i

Diversions and. 1llegar trade would take place even if

ther COCOM countrles exerc1sed as creat a degree of control

|
and enforcement as the United States But such trade is

fac111tated by a more lax attltude of both government and

l
bus1nessmen in most of these countrles vrs -a- v1s trade with

the USSR and other Communlst countries. These countries,
l

morewer,‘exerdlse no special control over the export of

l
teohnology tojCommunlst destinations. They are mO“e concerned

] .
;' | SR

[
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There are also strong indications that citizens of COCOM

countries have been establishing firms in non—COCOM;countries

which manufacture and/or sell embargoed items in order to

circumvent existing trade controls. As an example;éﬂelmus
1

'Sieir, . T as been producing

.semiconductor manufacturing equipment based on Western tech-

'
nology in Switzerland and exporting it to the Commuﬁist

-countries. January 1975, the West German Government

formally charged the head of a West German firm with ille-

‘gally exporting computer hardware and software to-the USSR

‘through an Austrian-based firm. He had be-~ denied%US export

privileges since 1970 for similar charges intelliéence

‘reports also indicate that the vice-president of an electronics

firm in Vienna, Austria, has been purchasing US semiconductor
manufacturing equipment for assembly and ekport to ﬁpe USSR

and the PRC. - i

The ease with which the USSR can acquire\embaréoed items

illegally varies gfeatly with the size of items and;their

value. For. example, significant quantities of integrated

circuits are believed to be finding their way to thé USSR

and other Communist countries relatively easily, whiie larger

items may be obtainable only in.small quantities and at con-
| : i
siderable expense. The relatively limited quantities and

: !
the unreliability of the supply sources tend to ren%er such
i !
|
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vis%ﬁing the Soviet Uﬁion as vehicles for obﬁaininggtrade
secrets and follow-up leads to US business firms. ﬁonger—
term clandestine activities involve the spotting, a§Sessment
and eventual recruitment of US businessmen as agent% for the
'Soviet Union. In this last connection, it is not sqrprisiﬁg
to find that é large percentage of the staff of theéUSSR

Chamber of Trade and Industry are KGB officers of wide

‘experience. i’
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with export promotion -and many of them regard the s%le of

'technology very much the same way as export of prodﬁcts.
de ot eiae e !irms as well as goyelf'nments

"tend not to be concerned with future competition re;ulting

"from the sale of most technology and more concerned :with
.short-term gains. Those technologies that are protécted by
the firms are guavded just as zealously against acq@isition

‘by non-Communist firms as by Communist countries.

e e |
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Soviet Clandestine Acquisition of Foreign Technclogy

The bulk of Soviet foreign technology is obtained through
overt mechanisms of foreign trade, licensing, sciertific ex-
changes, and other means. The responsibility for gaining

. ’ 1
" access to the restricted hard core of foreign military and

. industrial technology belongs to the intelligence eervides.

‘
'

The Committee of State Security, or KGB,‘through its Scientific

- and Technical Direetorate, collects, on a worldwide basis,
information on the most recent developments in keyémilitary
technologies.and in a very wide renge ef industriai processes.
The mllltary intelligence arm of the lntelllgence services,

the GRU, the other major clandestlne collectlon acency has

- @

functioned since the early 1960s in the shadow of the XGB.

The latter is thus the mainspring of the Soviet clandestine

collection effort. The intelligence services of the Eastern

European countries are available to the KGB for the collection

of foreign technology. ' T
N ¢ "
!'

Two organlzatlons serve as focal p01nts for the generation

l!

of collectlon requirements, the State Commlttee for Science

. and Technology (GKXNT) and the Military Industrial Commission
i

(VPK). The Former is responSLble for coordlnatlng‘the allocation
I ¢ .

of_resources:to civilian research and development end the

.

: |
latter for coordination of the.efforts of defense industry,

including its research sector. . §
: ]
I !

.
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One of the primary functions of the GKNT is to serve as

. .

a clearlnghouse for requirements for forelgn sc1en-1f1c and

technical information submitted by the various Sov .et non-

military sc1ent1f1c and industrial organlzatlons. : With the
]

!
assistance of KGB and GRU officers on its staff, the GKNT

determlnes whlch requirements can be satlsfled by overt
methods, and which can be answered only by the 1ntelllgence
services. Also with the aid of intelligence officers sta-
tioned within its foreign.department, the GXNT prebares the
annual plans for Soviet part1c1patlon in 501ent1f1c conferences;
and for the exchanges of sc1ent1flc and technlcal celegatLOns
- which take place within the framework of cultural exchange
agreements. | :. . [ |
The VPK,I. presumably, after a similar screenino exercise
with its KGB and GRU representatlves, levies: defenee industry
requirements on the 1ntelllgence services. It 1s assumed that
the KGB's Sc1ent1f1c and Technical Dlrectorate serves as the
' coordinator of th1° phase of foreiun technology collectlon

as well, and that there is- liaison between the VPKIand the GXNT

I
to avoid dupllcatlon of collection efforts. i

While much Soviet c1v111an technology 1ntelllgence activity

merely plggybacks industrial negotlatlons, Soviet %ntelllgence

s

makes full use of exchange studentu and technlClans visiting
l
the United States as well as expLOJtlng American sc1entlsts




#2E. Trade Activities in Technology

In its efforts to obtain foreign technology and
equipment, the USSR has increased its purchases in the
West substantially. deigt orders for Western equipment
rose from $1.6 billion in 1972 to $4.1 billion in 1974.

In addition, Moscow ordered $2.6 billion in large-diameter
pipe for na£ural gas transmission in 1974. Soviet orders
for eqﬁipment in 1974 were concentrated in the fields of
chemicals and petroléhemicals, mining and construction,
0il and gas, and motor vehicle manufacturing. Orders for
Western electronics also increased considerably in 1974.
West CGermany, France, Japan and the United States are the
main suppliers of machinery and equipment to the USSR.

In 1975-80 Moscow will probably continue to depend
heavily on the West for technology and equipment. Based on
current negotiations and estimates of import capacity,
Soviet equipment purchases méy reach an average of $5 billion
annually in the next five years.

irrent ﬁégoﬁiétions and general égreements already‘
reached indicate that the Soviets will be importing equipment
for an iron ore reduction complex from West Germany;
chemical plants from Italy; an aluminum complex from France,
and for timher, coal, and oil prOjecés from Japan. rrent

negotiations 1ilso suggest that the USSR will rely heavily




on the West in other areas: the building of'a second gas
pipeline from the Orenburg fields; a major paper/pulp
complex in Siberia; an oil refinery in the Soviet Far East;
the BAM railroad, and a number of hotels. Moscow may

also turn to the West for wide-bodied aircraft, complete
plants for consumer éoods, food processing plants, nuclear
power plants, and other plants, equipment and technology.
Finally, the signing of agreements to develop Siberian gas
reserves, specifically the North Star ahd Yakutsk projects,
could require $7 billion in Western equipment.

The chief constraints on deief imports of Western
equipment and technology are Western export controls on
certain multiple-use (as well as strategic) equipment and
technology; Soviet import capacity, and Soviet ability to
assimilate advanced Western technology. Export controls
have been relaxed in recent years and only the most
sophisticated technology and equipment are now denied to
the Soviets, e.g., very powerful computers, semiconductor
production éqﬁipménﬁ, and similar iteﬁg largely in the-
electronics category. It is assumed that Weste:n controls
will be further relaxéd at the current COCOM List Review,
and export controls will be even less of a constraining

factor in the future.




Until 1974 Soviet import capacity was an important
constraint. Increased Soviet imports of Western capital
goods led to an increase in debt to the West because of
Soviet inability to generate sufficient export earnings
to keep pace with import demand. But the sharp rise in
prices for oil, raw materials and gold in 1973 and 1974
has substantially increased Soviet export capability and
consequently import capacity. |

Assimilation of Western equipment and technology
continues to be a problem area for the USSR, but over time
may ease somewhat as Soviet engineers and technicians gain
experience with Western equipment. Much will depend on
how the Séviets deal with the -problems that curfently
inhibit the diffusion and use of both domestic and foreign

technology.

LTI TALTIAL




#2b (5) Impact of Technology Transfer on Soviet Economy

Soviet imports of Western plant and machinery through 1980
are not expected to provide dramatic boosts to the economic
growth rate. First, the volume of machinery imports will
be small relative to total domestic investment in the USSR.
Even if machinery and equipment imports grow to the estimated
$5 billion per year during 1975-80 and all are directed to
industry, the growth of industrial investment will increase
by only about one-half of one percent per year. Moreover,
the ultimate impact on economic growth depends upon the
use to which the resources freed by Western imports is
put. These resources could be allocated to investment,
defense, or cdnsumption. Based on Moscow's announced policy
to pay more attention to the consumer, a substantial share of the
additional resources will probably be used to produce consumer
~goods, reducing the effect on economic growth.

Nevertheless, the technology transfer should help
overcome bottlenecks now threatening future growth. Siberian
development, fér example, is essential for‘maintainiﬁg an
adequate flow cf raw materials to industry. The Soviets
have admitted that Western technology and equipment are
needed for petroleum exploration and drilling, particularly
in permafrost areas and offshore. Thé lack of this equipment

is contributing to the current slow rate of discovery which
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could result in decling oil production in 1979-82. The

Soviets are also becoming increasingly dependent upon
Western equipment -- pipe, compressors, and valves -- for
extracting and delivering natural gas.

The acquisition of Western technology could also break
the production bottleneck in the computer and semiconductor
industries and allow a more concentrated use of native
R&D resources. The introduction‘of modern computers,
peripheral equipment and know-how would be felt throughout
the economy, both in civilian and military sectors. Soviet
access to a reliable supply of Western semiconductors could
speed Soviet development of complex electronic systems and
instrumentation for advanced weapons. .

Western technology should also contribute to raising
living standards, avowed by the leadership to be the
primary goal of the current five-year plan (1971-75). fThe
Soviet program to expand and modernize the automobile and
truck industry has included purchases of about $2 billion
of Western maéhinefy and equipment. The large amount of
fertilizer equipment and plants bbught from‘the West will
also benefit the consumer by increasing grain supplies in

support of Brezhnev's livestock program,
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#2b (6) Impact of TeChnology'Transfer‘on"InCreasing
' Soviet Dependence on the West

In aggregative terms, Soviet dependence on the West is
insignificant. In trade with the West Soviet exports (or
imports) currently represent little more than 1% of GNP.

If imports increased, say, 15% annually over the next five
‘Years and GNP grew at about 5% (about the same as in the
last fi&e vears), the share would still be less than 2%

in the trillion dollar Soviet economy of 1980.

But Soviet trade with the West is very spécialized.
Imports, particularly of capital goods, have been of
considerable importance to those sectors of the economy which
the Soviets have made great efforts to upgrade technologically,
€.9., the chemical and petrochemical industries and the
motor vehicle manufacturing sector. Such imports, together
with imports of Western grain and other goods, have increased
the importance of the West in Soviet foreign trade. Looked
at in the perspective of two decades, continuing Soviet
efforts to obtain Western equipment, technology and other
products are, in fact, leading the USSR to a greater dependence
on the West. The West now accounts for 31¢% of Soviet fOreign
trade, up from 15% some 20 years ago. |

Although it is doubtful that the Soviets will subscribe
to the idea of a so-called international division of labor

for many years to come -- they have even resisted it for
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themselves in CEMA —-- the kinds of transactions it is
becoming more involved in may very well increase Soviet
dependence on the West. Fof example, in the gas-for-pipe
deals with firms in Western Europe, the USSR has agreed to
deliver natural gas for pefiods of 20-30 years. Long-term
Soviet supply commitments to the Westgérégalso involve
aluminum, wood, and chemicais. The same type of arrangements
apply to the proposed multibillion dollar projects calling
for US and Japanese development of Soviet fossil fuel
resources.

The traditional Soviet policy goal of self-sufficiency
is dead even if it has not been given a decent burial. This
does not mean that the Sovie£5'are now ready to espouse fhe
principle of comparative advantage. What it does mean is
that without imports of Western equipment, technology, and
capital the Soviet leadership is aware that its plans for
upgrading Soviet industry and exploiting untapped Siberian
resources would stand little chance of being fulfilled for

many years to come,
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-Soviet orders are expected fo be héavily concentrated
in a few sectors, however, and may prove a major stimulus
to manufacturers of chemical equipment, large-diameter steel
pipe, and heavy construction equipment. For example, much
of Europe's production of large-diameter steel pipe in the
resf of the 1970s is earmarked for Soviet oil and gas lines;
Mannesmann of West Germany is building a special plant to
fill Soviet pipe orders. Several othef large European firms,
including Krupp of West Germany-and Creusot-Loire of France,
sell mcre than 10% of their output to the Soviets.

It is also unlikely that Western Europe and Japan will
become dependent upon the USSR for supplies of raw materials
during 1975—80; Although naturél gas deliveries to Western
Europe will increase rapidly -- to 22 billion cubic meters
or more annually by 1980 -- Soviet cupplies will still
account for less than 10% of the total projected consumption
of natural gas by the EC at the end of this decade. Soviet .
déliyeries of coal and timber to Japan will increase
substantially, bﬁt Will also represent only é small shére of

total Japanese imports of these raw materials in 1980.
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#3b. Problems in Assimilating Foreign Technology

Machinery purchased from Western firms frequently
fails to mesh well with existing SoViet equipment, with
other foreign equipment or with Soviet inputs into a production
process. In parﬁ, this interface problem is a natural one.
The Soviet applied R&D sector, however, takes an inordihate
length of time to solve problems of compafibility within
the civilian eccnomy. .In the case of the mammoth Kama
Truck Plant, Western engineers and managers estimate that
several years will be necessary to interface all of the
foreign equipment into an integrated operation. The USSR
is making integration éven more difficult by limiting Western
suppliers' visits to the site and by withholding from them
useful drawings of the existing buildings in which the
foreign equipment is to be installed.

Another Soviet policy that makes assimilation slow and
difficult is the importing.of equipment that is too advanced’
for rapid assimilation given existing levels of Soviet
technological development. This overreaching is especially
evident in the computer field. Color TV production provides
another example. In 1968, the USSR purchased from a US
firm a complete package of very advanged, automated machinery
and technology for the fabrication of shadow masks for color

television tubes. By the end of 1971, despite a year's




training in the US for Soviet technicians, the equipment
still was not operational and in fact had suffered severe
damage through improper operating procedures and poor
maintenance. Thus, the Soviets were forced to procure
aaditidnal technical assistance and parts to restore the line
to its original condiﬁion-at a cost greater than the original
purchase price. This line is now opepating at only a
fraction of its rated capacity and is a major bottleneck in
Soviet production of éolor TV. The USSR has now decided on
turnkey purchases from the US of equipment and technology

to achieve large-scale production of color TV tubes.

Soviet assimilation of foreign technology also has been
hampered by the low quality of thé labor force which often
fails to master unfamiliar and complex foreign machinery.

The FIAT-equipped passenger car plant at Tol'yatti became
operational about 2 years behind schedule. Labor problems
were a major factor in the delay. Soviet workers frequently.
shut down an entire line to méke minor adjustments to a
single piecevof mécﬁinery; Supervisory'pefsonnel at the
ﬁorking level, reluctant to make even minor decisions, bucked
upstairs virtuallyvall‘problem—solving decisions. Despite
intensive training in Italy, technicians commonly reassembled
machines improperly after repairs. Fﬁrthermore, in the FIAT
plant as in other foreign installations, workers were casual

in their approach to maintenance of precision machinery. -
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In the case of the CDC 6200 computer at the Joint Institute
of Nuclear Research 'in Dubna, reliability problems are
serious because technicians will not conduct routine testing
of electronic equipment - an important factor in preventive
mainﬁenance. Part of the problem is the Soviets' lack of
experience with computers prior to acquisition of the

CDC 6200.

The management probleﬁs in the USSR that inhibit the
diffusion and utilization of domestic technology also work
against assimilation of foreign technology. Soviet enterprise
managers are still rewarded primarily for fulfilling output
plans and are unwilling to interrupt production to install
new equipment, foreign or domestic. Management in the
applied R&D system is also rewarded for fulfilling plans and
not for developing usable technoloqgy or facilitating the wide
dissemination of technology. The Soviet economy, in short,
offers little incentive to upgrade technology or means for
effectively diffusing technology to all potential users.
Soviet managemeﬁtvélso lacks the experience.and abiliiynto
plan and oversee the construction and start-up of huge,
Western equipped factories. The Kama Truck Plant is the
first, large-scale Soviet attempt to act as prime contractor
for a large, Western equipped factory: Plans to build another
truck factory in Siberia are evidently being held in abeyance

while Kama's success or failure is assessed.




J OGS

#2b (7) 1Impact of Technology Transfer on Increasing
([seviet]Dependence of Europe and Japan on -
the Soviets

The USSR as a market or a'supplier traditionally has
been or marginal importance to the major Soviet trading
partners in the West -- West Germany, France, Italy, the
Uk, Japan and the United States. The share of the USSR
in the exports or imports of any of tbese countries is less
thanAZ% and some cases even less than 1%. In terms 6f the
dependence of these countries on the Soviet ma{ket for
machinery and equipment, the percentages are not substantially
different. Based on projected Soviet iﬁports of machinery
and equipment ' ‘rom the West the USSR could account
for as much as 3% or 4% or the machinery and equipment
exports of some of the Western countries by 1980.

Moscow has frequently cited the importance of Soviet
orders in helping the West through the recession, and, in
fact, the recession has been a factor in the recent willingness
of Italy and the UK to advance large lines of long-term
credit at subsidized rates. But mcst Westefn Europeaﬁ
countries as well as Japan traditionally have sought to expand
exports to the USSR; the major limitation has been Soviet
demand, in part dictated by foreign exchange availabilities.
These same constraints will limit the importance of the Soviet

market in the future.




If the USSR continues to import Weétern technology,
some of the assimilation problems might be reduced over the
next teniyears.' For example, much will be learned from

the Kama plant about equipping, integrating and managing
Wéstern—equipped plants. In the short or medium run there
is no indication that the. Soviet record with respecf to
assimilating technology quickly and on a wide scale will
impfove markedly, but some improvement is likely as Soviet
experience in dealing with Western technicians, equipment
and technology accumulates. In the long run, whether there
will be more incentive for enterpriseé to upgrade technology
is questionable. The USSR already has struggled with this

problem for 10 years with no appreciable effect.




£3c The Soviet GmrximEdnd Gane Plan

Technology -~ Stra=ngths and Weaknesses

The USSR traditionally haé sought to'tap the technolo-
gical resources of the west to bolster its own lagging
technological position. The level of.Sovﬁet technology
varies greatly frém industfy to industry,:parély as a result
of Soviet economi; priorities. Mosé nétaﬁly,-the miliﬁaryi
iﬁdustrial sector?hés been given p;efefenpe with respect
to allocations'of.high-quality manpower ‘and materials. Thus,
sectors important to defense programs have flourished. The
same is true of some sécgors importaht to the USSR's massive
investment prbgra&. On the other -hand, industrial sectors
concerned @ith consumers goods are, as-a rule, saddlsé with-

- outdated technology; supply shortages, and management problems
that do not plagué Ct_“;;\ the military sector -- or even Xkey
capitél equipment:producers -- to the samg degree.

The basic inaustries whose output directly supports
both militéry érddudtion and invesﬁment programs - steély
fuels, electric péwer, produceré ecquipment, and chemicals
-- have indeed reéeived sufficient priority so that their
technology occaéi%nally equals that of the West. But much
of Soviet 6utput %s still produced with technology obsolescent

{ -
by Western standards. Imports have been heavily weichted in




favor of machinery, equipmept,'and production know-how to
modernize these basic industries. In industries producing
consuner goods, the USSR ié operating at a technological
level well below Western standards. Greater leadership
concern with consumer welfare, however, has led to larger
purchases of consumer-related technology. |

Western Technology Wanted

In recent years the Soviets have stepped up their drive
to acquire Western equipment and techﬁology. Primarily,
they have bought chemical plants, offshore drilling equipment,
0il and gas field equipment, wood processing equipment,
mining and construction.equipment, ﬁotor véhicle manufactur-
ing eguivment, and food processing equipment.

The USSR is also actively interested in a wide range
of other capital goods to improve its ability to produce
integrated circuits, numerically controlled machine tools,
very large and very small computers, avionics, computer
peripherals, semiconductors, and pommunicationé switching
eqguipment-. It Qénts to obtain technology to manufacture
construction equipment, oil field'and pipeline equipment,-
industrial process controls, large tractors and heavy
trﬁcks, airframes and engines, and chemical equipment.

But Weste?n technology for copsumer—related products are

on the shopping list too -- for example, machinery for




making tin cans, paper containers, room ai? conditioneré,
artificial fibers, and color TV picture tubes.

Large amounts of Western technology will be employed
in developing Siberia. They have purchased large Japanese
ana US tractors for timbering, pipeline, and railroad
construction operations, and they have purchased US mining
trucks with capacities in excessAof 100 tons for open pit
coal m}ning. The USSR excels in blast furnace operations.
but will spend $1 billion on the new ifestern technology
for the direct reduction of iron ore because the availability
of cheap fuel and electric power make this process economical
in Siberia. Because the Siberian gas fields are remote
from the major markets,-the Soviets are bu?ing large Western
pipeline COmpréssors, automated pipeline valves and
remote control sys?ems. The USSR is also-seeking to use
surplus hydroelectric power to produce aluminum, ferro
alloys, and pulp and paper.

Channels Used to Acgquire Western Technoldgy

Overt Acquisition

<

Imports of machinery and equipment represent the main

channel for the flow of Western technology to the USSR.




However, other channels of transfer have been increasingly
uséd, including the acquisition of te¢hnical data,
licensing agreenments, cooperative production arrangements,
collaboration in research, rhe exchance of S&T information
with private Western firms as well as governments,
attendance at international meetings, and visits to
Western plants and laboratories. Moscow has been pushing
hard to tap all possible sources oI ¥Western technology,
both overt and covert.
The particular approach employed often seems to
depend on what is expeaient. Direct contact with Western

rts by those Soviet personnel
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who actually need or will apply the wnow-now is preferred
over the use of non-technical intermecdiaries such as trade

representatives or KGB officials. If the overt approach

Fh

is unsuccessful, or the technology falls under cocoM
restrictions, the covert approach is the ready alternative.

Moscow's highly-centralized direction of foreign trade

coupled with its willingness to use all possible means of




tirms aaw anstitutions. Of the 170 technological agreements

the USSR has concluded with Western companies, 38 are with
US firms; five to ten more US agreements are expected by
the end of this year. One of the strongest motives for

Western participation is the hope of developing product
markets. Advanced scientific technical knowledge can
probably be more easily transferred:through these acreements,

]

which can include joint R&D projects and exchanges of data,
personnel and theblike, than through the éovernment~to—
government agfeeménts._ So far the implementation of these
agreements has beén spotty and our information limited,

but the net flow of technology has surely been in the USSR's

direction.

Covert Channels

=

The fact that much technology cen now be obtained

overtly should enhance the effectiveness for covert collection.
Covert resources ;an be concentrated on a smaller.number

of targets and thé access to targets will be.increased by

the numbers of So?iets involved in overt relaﬁionshi?s with
Western firms. T%e KGB hgs been tasked to intensify its
efforts to obtéiniinEO”mation in tae United States, other

NATO countries, and the PRC on particularly important

-—

ey e | ' . .
work having military applications.
!
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In laying out foreign intelligence tasks for the

KGB, the major Western coﬁﬁﬁries were ranked according ﬁo
their £echnologicél development potential. The US was
first, the UK ranked second; the Soviets expect the UX

to continue serioﬁs reséarch in many_fielés having military
applications -- béth for i£s owrt use as wéll as on contracts
for the'US. Japa; and West Germany-weré put in third place,
suggesting that the USSR believes S&T in these countries

is becoming more military oriented. France was ranked

next, with a notation that it possessed developed military'
branches and used of the "latest S&T.developments. In the
last catecory, thé PRC Qas identified as a'potentially
dancerous militarv country, and Israel, Italy, banada, the
Netherlands, Belgiuﬁ, and Sweden were singled out as deserving
attention from thé point of view of military technology and
science.

In terms of fopi;s, the KGB's intelligence targets
center on goreigﬁ‘military intentiéns, advanced military
technolocy, and Qérld—wide S&T developments having both
military and civiiian appl;cations. The Science & Technology
Intelligence Sexwiee-of the KGB was to concentrate in 1972-76
.on obtainiﬁé inteiligence on:

~-- Plans by botential enemies (above all the US),
i : )

. 1 )
for preparing and carrying out a sudden attack on the USSR

and its allies,




be of interest. !

- R&D that ;ould lead to the.development of new types
of weapons of mass destruction. )

g Development of new or improved weépons systems.

- ﬁesults of private or governmehta; S&T orgénizations
(industrial or miiitary) involved in the étudy of!S&T rends,
technological apo11cat10n and/or 1nnovatlon, and the develop-

ment of military and S&T doctrines.z :
--~ The achie&ements of tﬁe principal Western countries
that could prbvide maximum aid to the Soviet economy. The
fields of chemistfy, radio teéhnology, electronics, and
metallurgy were séecificaliy cited.
As an examplé of the focus of the clandestine reguire-

)

ments, the KGB targeting in four of the six technoldgical

- areas addressed in the present study* included:

-— Missile guidance. US MIRV systems including Minuteman

and long-range (9000 km) submerged launch missiles with
MIRVs. The increase in (foreign) gquidance accuracy of the

warheads was identified as an important task.

—— Computers: Improved fourthl generation computers,

. using LSI, eléctré—optical_devices, and holographic megofy

i : .
systems as well a? mini computers. All categories of
1 . :
computer applications civil as well as military appear to
I ) .

’

!

*The other two.arecas -— energy and angculLural technoloay -
were not mentloned specifically. :




— Aviation.
having loné—range'and high altitude per-b:xanCe. Supersonic
transpdrt and paséenger'aircraft with MACH 2.2-2.5 speeds.
SST engiﬁes and-hig" bypass ratio engines with greafer
econonmy of operation. The materials technolocy required to
develop éuch engines such as new heat resistant materials,

cooling methods, and high temperature lvubrication materials.

—— Industrial Autcmation. Autonaticn processes associated

with semiconductor preduction, especially these designed to
jncrease the reliability of the final procduct. New industrial
processes for the prcéuction of fuels arnd other inportant
chemical products. Comduter ¢criven cont:ql systems as a

eneral catecory.
COry.
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GOMFIDENIIAL

ENERGY EXTRACTION TECENIQUES

Civilian/Trade Promotion Technology

Petroleum Equipment

State of the Art

‘The United States is the world's leading producer of
‘complete systems for onshore and offshore exploration, pro-
duction) and pipelining of o0il and gas.' The most advanced
géophysical‘equipment.and related computer hardware and
software can be acquired only in the US. US firms also manu-
facture the most advanced drilling and production equipment
in the world. Only US companies, subsidiaries, or foreign
licensees manufacture fully automated pipeline valves, com-
pressors, and pumping equipment for large diameter pipelines.
Pefmafrost technology in the West is controlled largely by
US firms and their Canadian affiliates and subsidiaries.

Certain types of seisﬁic and geophysical equipment are
produced in France, West Germany, and the United Kingdom.
Large diameter line-pipe and some oilfield equipment is pro-
duced in Western Europe and Japan. Some offshore technology
is being developed by Dutch; Ffench, Norwegian, British, and
Japaneée firms.

In general, the USSR is 10-15 years behind modern US
exploration and drilling khow—how. The Soviet Union lacks

sophisticated geophysical equipment used routinely in the




West, such as modern seismic instruments and computerized
field units to analyze seismic data. As the USSR strives to
locéte new oil and gas resources in permafrost areas and in
deeper, more complicated geologicbstructures, the lack of
such equipmeﬁt will severely limit discovery capabilitieéi
Poor quality drilling and producing equipment also is a
bottleneck. Shortages of good quality éasing and drill pipe,
the lack of high quality drill bits; special drilling tools,
drilling fluids, mud pumps, and blowout pbreventers contribute
to inefficient opegations in the field.

The Soviet turbodrill, which is used for about 70% of
all drilling, is an excellent tool for the relatively shallow,
hard rock formations encountered in the Urals-Volga region
but is very inefficient below 8,000 feet. Continued heavy
reliance on the turbodrill has contributed to rising costs
and reduced drilling rates as depths of wells have increased.
Because of the lack of processing facilities in the field,
large volumes of associated gas -- 500 billion cubic feet
per year -- are being flared, a particularly wasteful practice.

The USSR has only a slight capability to explore fof
and produce o0il and gas in offshore areas. Although oil has
been produced from.deposits in the Caspian Seé for some 20
years, most of_the output is obtained from wells drilled

from a network of fixed platforms extending from the shore.




The Soviets have only 4 mobile drilling platforms (jackup
type) with only one capable of drilling in more than 200 feet
of water to a depth of 10,000 feet. These and other short-
comings have led the USSR during the past few years to turn
to.Western suppliers for much needed technical know-how'apd
nmodern eguipment.

The USSR, however, has some strength in two areas of
the petroleum industry. It conducts a waterflooding program
in producing fields that is unique. Unlike Western oil
producing countries that use waterflooding as a means of
secondary recovery éfter formation pressure declines, the
Soviet Union employs a water flood shortly after the initial
stage of production to maintain o0il flow. This procedure is
designed to prolong the producing life of the field and
increase ultimate oil recovery, but in practice serious mis-
takes have been made -- water has been injected in some cases
at inappropriate pressures and with improper spacing --
resulting in low recovery of reserves at some major fields.

The USSRAhés laid more large—diametér 0oil and gas pipe-
lines and has had more experience building pipelines in
.permafrost areas than aﬁy other country. Soviet accomplish-
ments in this field, however, have not been without problems.
For example, many of the pipelines do Aot operate at full
capacity because of the lack of the required pumps, compressors,

and valves which must be imported from the West.




Soviet Attempts to Acquire Petroleum Technology and
Equipment in the West

Soviet purchases of and contracts for Western petroleum
equipmént have risen sharply during the past 3 years (1972-74).,
totalling more than $800vmillion. Not included in this total
are about $2.5’billion for large-diameter pipe ordered in 1974
from West Germany, Italy, and France. Almost two-thirds of
the eqdipment and technology ordered or4bought from the West
since 1972 is for construction of pipelines, primarily for gas.

A vital part of the expanding Soviet energy base is the
increased output of natural gas, primarily from deposits in
the deserts of”CentralIAsia, the permafrost regions ofIWest
Siberia, and from Orenburg in ﬁhe southern Urals. Because
gas can be delivered economically only by pipeline, the growth
in gas production is dependent on the ekpansion of the network
of large-diameter pipelines. About 30% of the total equipment
orders were for gas processing and oilfield equipment. More
than half of these orders were placed in France to be used
in the developmeht'of the Orenburg gas field. Most of the
US oilfield equipment ordered by the Soviets consists of
submersible pumps (and spare parts) for increasing the fluid
flow at older oil fields.

To date Soviet orders for geophysical and exploratory
equipment have been small. However, such orders may increase.
The rate of discovery of new 0il reserves in the USSR is

lagging badly, partly because of the poor quality seismic




and drilling equipment. In recent months Soviet petroleum
officials visiting the US have made offers to buy or obtain
licenses to manufécture large amounts of US equipment for
both onshore and offshore oil and gas exploration.

Potential Economic Effect on the USSR of the
Acquisition of Western Petroleum Equipment

The USSR could carry out its petroleum exploration

- and develépment programs with its own eﬁuipment, despite the
inadequacies, but at greater cost and over a longer period

of time than would be the case if it had acces% to Western
technology and equipment. On the other hand, difficulties
arise in the use of unfamiliar advanced oilfield equipment
from the West, especially when the Soviets do not specify

the conditions undexr which the equipment is to be used and
will not permit Western technical experts to supervise its
initial operation. Nevertheless, imports of Western petroleum
equipment and technology will become increasingly important
to the Soviet economy. Expansion of the gas pipeline network
will require SoViét imports of Western valves, turbiness, and
compressors in larger amounts during the remainder of the
1970s as domestic manufacturihg capabilities are ‘inadequate
to keep pace with demands. Certainly the urgent Soviet

need to locate new oil reserves will necessitate increased

reliance on Western know-how, especially in the offshore




areas of the Arctic and the Far East. Soviet technology in
vthe use of mobile offshore platforms and subsea production
is far behind the West, and without Western assistance in
exploratién and development any meaningful results in the

offshore program would be at least 10 years away.




Coal

State of the Art

The level of technology in the Soviet coal mining equip-
ment industry is, in general, below that of its counterparts
in the US and Western Europe. The lag ig greater in equip-
ment for surface mining than in underground mining machinery.
For example, the USSR has yet to put into operation a dragline
with an 80-cubic meter bucket, the design for which was re-
ported to have been completed in 1964. By comparison, the
US coal mining industry has draglines in use with bucket
capacities of up to 168 cubic meters. The largest Soviet
trucks in series producﬁion for surface mining operations
have a 40-ton capacity, less than one-fourth the capacity of
the largest US vehicles. A recent article by Soviet tech-
nicians on surface mining of coal indicated that the USSR
hoped to have dump trucks with a capacity of 75 tons and coal
carriers with a capacity of 120 tons in series production by

1980.




CONMPENTTT—

Soviet Attempts to Acquire Technology in the West

In the late 1960s the USSR imported from Eastern Europe
more than $100 million worth of large bucket wheel excavators
for surface mining of coal in Kazakhstan. Purchases from
the West of all types of coal mining equipment have averaged
no more than $5 million annually in recent years. Substantial
amounts of surface mining equipment, however, will be imported
from Japan, and possibly from the US, for exploitation of
coking coal deposits in the Yakutsk ASSR. 1In 1974 the Japanese
agreed to provide credits of $450 million for this project
with répayments to be made in the form of coal. 1In late 1974,
the Soviets contracted to purchase from Japan 150 large
crawler tractors for use in the Yakutsk coal field, and
inguiries have been made rega;ding possible purchase from
the US of ten 2l-cubic yard electric mining shovels ($15 mil-
lion), ten blast hole drills ($4.5 million) and eighty to
one hurdred 180 ton-trucks ($100 million). The Soviet shopping
list for the Yakutsk project reportedly also includes truck
cranes varYing in size from 20 to 140 tons. Additional equip-
ment-and technology for surface mining of coal may be sought
in the future as the USSR has ambitious plans for expansion

of coal production by this means over the next 15 years.




CORHPETTIAL

Potential Economic Impact of Acquisition

Equipment for the Yakutsk project will enable the USSR
to begin large-scale exploitation of coking coal deposits in
this aréa as a source of foreign exchange. Deliveries of
coal to Japan from Yakutsk are to reach 5.5 million tons per
year by 1985. At present prices, the value of these ship-
ments would be roughly $200 million. Later, the.coal will
also serve as a basis, along with nearby iron ore deposits,

for further development of Soviet steel production.




Multiple-Use Technology

Industrial Automation

Background

| Industrial automation is the technique of improving
human productivity in the processing of materials, energy, and
semifabricated parts by using machine self control (through
feedback) and automatic product programming. Automation
therefore excludes ordinary mechanization and 'tonveyorization."

. Two major categories of processes susceptible to auto-

mation are distinguishable: (1) the flow processes -- c.qg.,
chémical, petroleum, steel, electric power -- and . (2) the
machining and assembly of discrete machine parts -- particularly

prominent in the manufacture of motor vehicles, tractors,
railroad equipment, antifriction bearings, and pipe fittings.
The Soviets have been interested in automation and active
in its development since the term was coined in the late 1930s..
Their interest stemmed from.the advantages automation offers
for rapid largé—écale.industri;lization -- increased labor‘

productivity, improved control of quality, better use of

inputs (reduction of waste), and higher returns to capital.




State-of-the-Art

The USSR lags behind the industrialized Western
countries in the application of automatic control except in
the automation of iron and steel furnaces and hydro electric
- plants. The Soviets were early innovators in the mechanization
and automation.of very large blast furnaces. They rival the
Japanese as world leaders in blast furnace technology,
with the US and Western Europe trailing. The USSR probably is
the equal of other industrialized countries in controlling
open hearth and oxygen converter furnaces, but lags
considerably in the automation of rolling, tinning, galvanizing,
and annealing thin steel sheet. They have serious problems
in controlling sheet thickness-and roll motor speed. US
firms are world leaders in this area, but West German and
Japanese technology is also exéellent.

At almost all Soviet hydropower stations, including the
very largest, the genefating units are started up, connected
. into the distribution system, loaded up, and closed down
automatically or by remote control centers. At the majority
of Soviet steam power piants, the primary production
processes are automated by a comprehensive centralized
control system. The complexities of the stations with 300
megawatt (MW) generating units requiré the use of computers

to collect and process performance data to properly dispatch




power into the distribution system. At some 300-MW stations,
control functions and data collection are carried out by
computer on an experimental basis and the Soviets plén to
install automatic computer control on ten of the largest
thermal stations in 1975. A continuing shortage of computers
has contributed to the lag in automation of steam power
stationé. The USSR has not sought to import equipment from
the West for this sector although good technology is available
in all the industrialized countries.

In the automation of chemical plants, the US, West Germany,
Japan, France, Italy, and the UK are generally superior to the
USSR. All export complete chemical plants to the USSR. The
USSR has made a serious effort to automate process control in
a_few leading plants, but widespread diffusion of automation
technology throughout the industry is still years away.

The Soviets lack the broad experience of the Western indus-
trialized countries in flow automation, and instrumentation
and computers for monitoring and controlling continuous

processes are not yet available in sufficient quantities.




There is reason to believe that much of what is termed
computer control of processes in the USSR would be more properly
called data handling and display, and that corrections
to process'parameters are made manually. In the course of
selling modern petrochemical plants, US engineers have found
that many Soviet engineers have only a rudimentary under-
stqnding-of computer control of the prbcesses. This
discovery suggests that their experience with application of
computers at major production facilities is small, although
a few Soviet engineers have acquired a grasp of the
technology from participating in automation programs at
demonstration plants.

The USSR has been building pipe lines for years and
has managed to install the necessary communications and
automation equipment to operate many pumping Or COmMpPressor
sﬁations by remote control. By 1962, the first installations
with computefé for measuring and controlling flows in
pipelines had been completed. The USSR has also made
considerable pfogress in automating the pumping of oil from
wells to central collecting points. Not all Soviet investments
in automation in this érea are rational, however. The outlays
for remote control of facilities in one oil field will not pay off from
operating economies in less than 40 yeérs, when the technology
will be obsolete. In these technologies the US is the

world leader.




- The US exercises general world leadership in‘
automating machining and assembly processes in the machinery
industries, although firms in Japan and Western Europe are
closing the gap and have taken the lead in a few instances.
The use of automation in Soviet machine building is mixed.
Automatic transfer lines are widely used for mass-produced
parts, but too little use is made of ordinary mechanization.
The USSR 1is probably at about the world level in design
of automatic transfer machine tool lines, which it has been
producing since 1946. It is below the world level in
automatic assembly and in fhe application of numerically
controlled (NC)imachining to batch production.

Many Soviet automatic transfer lines have been made
locally by enterprises .- that connect automatic and
semiautomatic machines by automated conveyors of their own
devising. At the start of the cur£ent'Five Year Plan, the
USSR had only two machine tool plants that specialized
in producing automatlc transfer lines, and these plants
together could produce about 100 sets of equipment annually.
By the end of 1975, SixX new specialized plants to produce
automatic lines or standardized tools and components for

them are to be in operation.
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- Numerically controlled (NC) machines have been growing
as a share of Soviet cutting machine tool output, and in
1974 amounted to 4400 units of a total production of 255,000.
I~z the US in 1974, of a total production of 57,875 cutting
machine tools, 2757 were NC types. The Soviet assortment
of machine tools includes some with a capability for contour
cutting simultaneously in three or more axes, but most are
controllable in no more than two axes éimultaneously, and
many have only point-to-point control. Soviet NC machines
are weakest in their electronic controls and servo mechanisms.
The Soviets are beginning to produce machining centers
with automatic tool changers but apparently are stiil in the
prototype and demonstration phase of such advanced NC systems
as. computer numericalJcontrol (CNC), direct numerical control
(DNC), and direc£ cohbuter control of manufacturing systems
connected together by controllable conveyors (CMPM)*. The
East Germans seem to have made greater progress in advanced
machining systems than the Soviets and apparently are
‘working with them on NC applicatiorns.
| The US leads the world in the technology of numerically
controlled and computer controlled machining and manufacturing.

This technology was born in the US in the early 1950s and

* Systems of this kind are called computer managed parts
manufacturing (CMPM) systems. Another term for this is
variable mission systems.
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nurtured by the Defense Departmené until economic applications
were féund for it in the civilian economy. Numerically
contrqlled tools now provide an economic means for producing
parts in small batches, a scale of production that is
typical of many investment goods and military products.

All the indusfrializgd countries of Western Europe and
Japan produce NC tools and machining éenters. Outside of
the US, the state-of-the-art is most advanced in Japan. Both
Japan and the US have put CMPM systems into operation, but the
us Systémsare more advanced because they can handle a
larger assortment of parts. West European firms do not
seem to be putting much. effort into such systems at this
time East Germany, however, has put several systems into service
and probably hopes to.supply them to other CEMA countries.

Soviet Interest in Foreign Automation Equipment

The USSR is not avidly purchasing the technology of
industrial automation, per se. Its money is being spent for
industrial production equipment, and, in the process, some
very advanced systems of industrial automation are being
acquired.

From a compilation of more than 800 large contracts
for imported industrial equipment from the West in the last
three years, less than ten appear to consist principally of

industrial automation equipment. Of these, the most




significant are automation technology for rolling mills and
'0il and gas pipelines. However, the Soviets have not
acquired the technology of automation nor the know-how for
producing automation equipment. Tﬁey have bought only the
equipment to automate specific installations. The
- assimilation of the design and production know-how embodied
in the eguipment is usually difficult.

Since 1968 the Soviets have bought
between $1 and $2 millibn per year worth of laboratory
instruments for defining the chemical and physical properties
.Of gases, liquids, and organic compounds. While intended
for laboratory use, the technology in these instruments can
be adaptéd for the automated control of flow processes ih
the chemical industry. The guality of Soviet instruments of

this type is below that of US equipment.

U . The Soviets also have an
agreement; o 5r scierntific and technical
cooperation, which includes, inter alia, data collection and
communications, and industrial control equipment of
unspecified types. The agreement covers exchange of
information, production samples, vaufsition or transfer of
methods and processes, and know-how for the manufacture of

products.
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Significance of Acquisition of Automation Equipment

Economic

For the USSR, the principal economic advantages from
automation are large scale outputs and uniformly high quality
of product. Automation raises the productivity of both labor
and capital. Automated processes set the pace for the workers
tending them and obtain more useful hours each year than
manually controlled processes, the utilization of which is
affected by worker fatigue. Moreover, by providing continuous
‘process control, automation ensures uniform quality of produc-
tion and optimum use of inputs.

Some processes cannot aciieve maximum‘production rates
under conditions of manual ‘contfol. High speed rolling of
sheet steel with uniform thickness 1is possiblé only when the
screwdown devices on the rollstands are under the continuous
control of automatic thickness gauging equipment. The Soviets
have had difficulty in this area, and recent purchase of such
equipment from West Germany for the Novo Lipetsk mill will
.permit large increasgs in the production of hot rolled sheet.

The acquisition of Western automation equipment as
integ;al parts of imported chemical plants 1s of great
importance to the Soviéts. The alleged poor quality of many
Soviet chemical products -- e.g., polyethylene and polyvinyl-
chloride for high voltage power cable insulation -- point to
poor control of the production processes, a condition that

can be corrected by automation.




The Soviets are also relying heavily on Western equipment
to complete large diameter domestic pipelines. 1In addition to
pipe, éﬁmps, and compressors, they are importing communications
and automation equipment. Automation will raise pipeline
througﬁput, because it permits quigk response to changing
flow conditions at various points in the system.

Thé large number of automated machine tools imported by
the USSR in recent years for the'motor vehicle and tractor
~industries were necessary to supplement domestic supplies of
tools for very large new factories. From the US the USSR
‘ordered highly productive tools that are unavailable from
Japan and Western Europe. The US, the UK, West Germany,
France, Italy, and Japan all have sold substantial amounts of
production machinery for the Kama plant. US firms got the
bulk of the orders forAautomated transfer machine tool lines
because of their greater experience‘and know~how in this |
technology.

The availabilily of NC controls and servo drives from
the West is very sigﬁificént to the USSR at this time. Soviet
production of controllers and electro mechanical servo eqﬁip—
ment for machine tools, like their production of computers and
peripheral equipment, suffers from insufficienﬁ development

" and poor quality control. US visitors to Soviet aviation




plants in early 1974 noted that Soviet NC machine tools
were fitted with foreign transducers and resolvers and that
many of the controllers had foreign tape drives.

Military Significance

An examination of the Soviets’-want list for industrial
equipment in the last three years shows little that would
be of direct military benefit tb the USSR from industrial
automation per se. They have acquired equipment specifically
designed for civilian proaucts. Usually, automated
equipment is uniquely specialized for the production of
certain parts and products. Automation that controls
chemical plants, cement plants, steel plants, électric power
stations, and pipelines is dedicated to the installed task.
Moreover, no readily identifiable military activity or
product can employ these particular automation devices.

Automatibn for parts machining and assembly needs a
closer look. Automatic transfer lines can be changed to
machine very similar products if theilr sizes do not change
much. The Kama Truck Plant transfer lines are designed to
machine parts for a medium-sized tiuck engine and probably
cannot be re-used to machine parts for very large tank engines,
especially since the Soviet.tank engine is completely

different from that for the Kama truck.




The Kama foundry could be conVerted to make castings
for military products but thi; would idle the special
machine shops. Moreover, the foundry was designed to produce
castings for 250,000 engines and 150,000 trucks each year.
No militafy requirement exists for similar sized non-truck
parts in“that volume, so much of the foundry would go unused
if converted to military products.  This is primarily a cast
iron foundry, a material not much used in military products.
It is poséible to tfansfef to the military industries
the know-how built into the automation of Kama's manufactur-
ing processes, but the automation equipment obtained from the
US, Western Europe, and Japan for truck produétion is not
essentially‘superior to that produced in the USSR. The Soviets
were as capable of automating the production of military
products before buying the Western equipment for Kama as they

will be afterward.




COMPUTER TECHNOLOGY

Multiple-Use Technology

Computers

State~of-the-Art -- West

Manufacturers located in the UK, France,
West Germany, and Japan are the major non-US sources of
technology in advanced computers and related equipment, --
specifically, large-scale digital computers and high
capacity auxiliary storage devices. Other WesternlEuorpean
countries such as Italy and Sweden are important sources of
technology in very selected computer products, such as
paper tape equipment.

In addition to dohestic computer companies, the
UK, France, West German?, and Japan ha&e major
subsidiaries of US firms which are engaged in the development,
production, and distribution ofvcomputers and related
equipment. A large percentage of computers installed in
-these countries, and often the most advanced varieties
available, is of US manufacture. US computer company
facilities in these countries are also important sources of
trained and experieﬁceq computer personnel who can support
domestic computer programs.

The technology base upon which most of the fofeign computer

companies have developed their products is also of US origin.
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Current computer systems offered by Japanese and Western

European manufacturers also . incorporate US-

manufactured components and subsystems, particularly

advanced semiconductor components and peripheral equipment

such as magnetic disc units. As long as the US maintains

its strong technologidal leadership in these component

and eéuipment areas, foreign dependence is expected to

continue, although both France and Japan have strong

programs aimed at reducing their dependence on US products.
No manufacturer in Japan, the UK, France

or West Germany offers digital computers cogparable with

the largest US models such as the

CDC 7600 or the IBM 360/195. The largest models commercially

available from these countries approach but do not match

the overall capabilities of the IBM 370/168 which has a

processing data rate (fDR) of more than 250.million bits

per second (mbs)X* These models are offered by the United

Kingdom, West Germany, and Japan. All four countries have

announced during the past year new lines of computers to be

competitive with the IBM 370 series. Most of these new models

are scheduled for delivery later this year and next year, but

the firms may not be able to prodﬁce them in quantity in this

time period.

* The processing data rate does not accurately reflect the

power and performance of many computers in today's market,
but currently is the only recognized measure of computer
power comparisons.
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State-of-the-Art —-- USSR

In the USSR as in the US, digital computer developments
of the early 1950s were largely aimed at solving scienfific
and engineering problems, in many céses, defense related.

In the late lQSOsléomputers were used increasingly for
military needs but their consideradle potential for civil
uses, including business data proc2ssing, was reéognized and
begun in the US, but in the USSR virtually all production
model computers were for scientifié'ahd engineering problem
solving into the late 1960s. Since 1967 data

processing has received growing emphasis, but it will
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be well into the 1970s before the Soviets are likely to
have the kinds of equipment, software, and experience which
now play a significént role in US military as well as

civil data processing applications.

The USSR is well behind the US in the quality,
performance, and number of computers for general purpése
uses. . Soviet openly-announced general purpose computer
hardware including central processing units,. internal and
peripheral storage, and input/output devices are
approximately equivalent to some US 1965-66 models. Ccmputer
haintenance, software, training support and documentation
in the USSR 1agstomewhat more than the hardware. Although
the USSR is close to the US in the comprehension of advanced
computer theory and is only a year or so behind in
experimental work, it has yet to translate basic R&D
achievements into high quality and quantity production.

In general, small- to medium~scale models based on
discrete transis;or circuits dominate the USSR's general
purpose compuﬁér ihventory. The Sbviets afe judged éo have
made a limited number of computers specifically for classified
uses which may be four to five times more powerful than |
their biggest openly announced model, the BESM-6 (PDR = 20-25

mbs);
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The most publicized current computer development

- program in the USSR is aimed at ﬁsing integrated circuits
to(build the Ryad series of computers copied from the IBM
360 series ~ The Ryad series is
being‘develOped in cooperation with.other CEMA countries
and it is to include a complete line of
compatible peripheral equipment that are to be standard
models in all the countries involved. Plans for 1970-75
announced for the Soviet Ryad computers appear to have
slipped at least 2 years. Two models, the R-20 and R-30
corresponding to the IBM 360/30 and 360/40 models,* respectively, are
reported in production, but only significant numbers of
the smaller model,'i.e. 200-300, are claimed to have been
made. Production of the R-50 -- cpmparable to the IBM 360/65
(PDR = 29 mbs) -- before 1977 is doubtful and a larger
planned model, the R-60, does not yet appear to exist even
in prototype.

Designs copied from IBM and other US companies also
are being uééd.iﬁ‘£he ASVT computérs recently introducea
into producticn and intended for use in industrial planning
ana control. The largest of the ASVT models, the M-4030
corresponds to the IBM 360/50 (PDR =9.3 mbs) and smaller

models, the M-5000, M-6000, and M-400 -- based on US

*  The 360/30 has a PDR of 1.1 mbs and the 360/40 has a
PDR of 3 mbs.
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miﬁicomputer designs -- are now beginning to appear.
Peripheral devices in the Ryad series also are used with
the ASVT computers. |

Until very recently the USSR has neglected mini-
computers of the types that have been used in large
quantities in the US since 1967-68. Lags in minicomputer
developments deprived the USSR of important assets for
establishing teleprocessing systems and computer networks.
Some experiments on microprocessing have been reported
but no Soviet off-the-shelf types for a wide range of
industrial and possibly military uses have been revealed.

There have been a number of fragmentary reports on
special computer developments for classified areas. Some

of these were general purpose types but most have been

specialized. 1In some cases the Soviet designers appear to have

experimented with advanced or novel logical design concepts
which probably would be too expensive for use in quantity
civil products. Also some of these classified projects qsed
components and ciréuit techniques which had been revealed

in literature but which have never appeared in openly
announced computers. fo date, Soviet weapomns system

developers have tended towérd designs that can be satisfied
with less sophisticated computers'tha; are used in US systems.
Soviet uses of computers in military logistics, communications

and command and control applications similar to US civil




data processing uses still appear to be in early or
experimental stages. This lag may be due to a‘lack of
enough general purpose computers and related equipment in
the USSR comparable with the civil products used by the
US military.

The Soviets have continuing serious deficiencies in
most types of peripheral devices needed to make effective
use of their computers. Punch card and tape devices
probably are adequate though below Western standards, but
good line printers have not been available. Magnetic
disc units comparable with mid-1960 US vintage are claimed
in production but good disc packs still are a problem.
Magnetic tape units have improved but supplies of good
quality tabes are inadequate. Magnetic disc units and tape
units from Bulgaria have been used with both Ryad and ASVT
computers. Smart terminals and interactive graphic
display terminals are not yet readily available for generai
use and good communication cﬁannel interface devices also
are lacking..'. | |

The Soviets have a small numter of centers with very
strong capabilities for software and computer language
research but until now machine language programming has
predominated. This will change markealy as the Ryad type

computers with their broad range of software copied from
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IBM become available. As more and more dgeneral users,

who are not computer specialists obtain computers, use

of higher level language programming will become essential.
Soviet lags in supplying good integrated circuits

and other advanced components has beén an obvious constraint

on their ability to supply large numbers of modern computers

to general users. These lacks also constrain computer

developments by specialists who.do not have sufficient

priority to get scarce components. The Soviets are able

to produce fair quality ferrite cores and plated wires for

memories, but they have been an successful in assembling

quantities of core memories using the very small diameter

cores. The Soviets appear committed to the use of ferrite

cores for main memories for the next few years. They are

doing research on semiconductor memories similar to those

of modern US computers, but for a few more years they are

not likely to produce adequate supplies of suitable

semiconductors withbut foreign assistance.

Soviet Attempts to Acquire Westerr. Computer Technology

During the past year the USSK has continued efforts to
acquire large computer systems and computer technology in the
West. Efforts are concéntrated mainly in the United States,
but there is activity in Western Eur&pé and Japan as well.

The Soviet Union is pressing for comprehensive deals that
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include technology, equipment, aﬁd training. It is also
seeking computer peripherals and components. The Soviets
appear willing to purchase in large quantities only if
production technology is included. Finally, the Soviets
seem bent on exploiting bilateral S&T agreements with the
US government and with US firms to gain technical advice
in problem areas of both hardware and software. The
Soviets want information at a level of detail that would
constitute a technology transfer.
Specifically, the Soviets want the following:
e Computers for high priority, non-military
applicationsx&mre reguirements for speed
and capacity exceed the capabilities of
domestically produced computers; for
example, for management of the Kama Truck

foundry; for research
appllcatlons such as high energy physics

and for global weather forecastlng. These
deals involve very large, time-shared,
systems, with all system analysis, soft—
ware and training provided.

» Know-how to produce high capacity magnetic
disc drives and related disc packs; |
technology for other pefipherals and
supplies, such as high-speed printers and

magnetic tape.

o~ o~ ——

& Turn-key facilities to produce computer

components such as integrated circuits for




e Licehsing for the production of mini-
computers; these will bé used to
implement Soviet plans for industrial
automation, and to set up teleprocessing
systems.

As the Soviets become more committed to modern large-
scale computer applicatiops they will be less able to
satisfy their needs from domestic sources, and will need
to acquire>hardware and software from the West, or fo;eao
their demands.

Potential Economic Impact of Computer Sales
to the USSR

The Soviet Union is pursuing a long-range plan for an
integrated nation-~wide network of computers for management
énd planning, and for the wide use of éomputers in the
direct control of production processes. The extent to which
Western technology can aid in these goals depends on the

form and amount of the assistance provided.

Sales of discrete subsystems are beneficial to the
USSR only to the-extent that they can be incorporated into
domesticallyApéodﬁcéd computér systems without Western
assistance. That capability has not-been demonstrated.
éuch sales caniprovide'the Soviets with limited design
and manufacturing information, but not in sufficient detail
to permit the item to be reproduced.
Acquisition of large quantities of Western peripherals or
components together with technical aid for their
incorporation with Soviet.éarts could'help solve the current

critical shortage of reliable computer subsystems, but




the Soviets have shown little enthusiasm for importing -
large quantities of peripherals or parts under any conditions,
as they are reluctant to become dependent on‘Western supplies.

The potential impact of sale of discrete computer
systems is proportional to the volume of such sales. A
large number of Western computers, even with minimal
support, could have significant benefits especially for
the management of large industrial complexes, and probably
also for planning. However, as with subsystems, the Soviets
seem unwilling to import large nunbers of computers because
it would force dependence on the West for spare parts. A
small numbér of discrete Western systems would be of some
benefit to the USSR, but the benefits would be restricted
to a specific installation and would have little effect on
the economy, generally.

Sales ofvcomputer systems with full installation and
maintenance support could yield substantial extractable
benefits‘inAthe area of software and systems analysis.

For exaliple, tgaiﬁing and experience included in the proposed
sale of the Kama computer system will contribute to the
development of‘a cadre of Soviet specialists capable of
training other specialists. Moreover, trained specialists
will be able to apply their skills to the development of

similar native software systems.
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The sale or licenéing of maﬁufacturing technology
would be of enormous benefit to the USSR; it would permit
the USSR to produce modern, highly reliable third-generation
computers and to produce them efficiéntly. Current
Soviet models are technologically inferior to Western
models and are produced inefficiently and at high cost. Such
sales would not necessarily imprbve computer utilization,
which probably would require furthe¥ assistance in the
form of programming, systems analysis, and maintenance training.
Cooperative or joint ventures are possible in the area
of R&D applications, support, manufacturing technology, or
some combiration of these. A truly comprehensive agreement
along these lines including pfovision for follow-on technology
would provide the greatest benefit to the USSR. It would
allow the Soviets to develop an advanced native manufacturing
and utilization capability, while allowing them to keep up
with the latest developments in the West. The current
computer gap woqld be decreased significantly, although some
gap pxobably Wbﬁld persist as long as major innovations
continue to occur in the Wést.

Potential Military Impact

Military benefits from computer technology can be
divided, with some overlap, into two categories. The first

category includes the use of general purpose computers
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either in military.R&D problem solving or in connection
with communications and command and control. The second
cateéory includes the use of computers, usually speqial
purpose, as integral parts of weapon systems.

Direct diversion of a small number of imported high
performance Free World computers. to support military R&D
developments undoubtedly would be of some benefit to Soviet
‘military projects. Realization of these benefit, however,
would be hindered by the need for reprogramming of on-going
problems and by the jeopardy to security -of classified
Soviet projects due to needs for spare part§ and maintenance
support.

The systems analysis, software, training, and
experience gained through the acquisition of Western computer:
systems for civil uses probably would provide the greatest
potential benefits to Soviet military capabilities. Systems
such as those being acquired for airline reservations,

Kama River Truck Plant, and Intourist reservations require
that the Westefﬁﬂgﬁpplier provide the Soviets a great deal
of support in the above areas. This knowledge and
experience can then be transferreé to the deveIOpmentvof
their own advanced military systems which have many
functional similarities to the civil éystems obtained from
the West. The Soviet military intends to use Ryad series

computing equipment, which uses designs for US general
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purpose computers, for military applications similar to
" the civil applications for which they are now tryiné to
écquire Western computer systems.

With respect to specialized computers for use in weapon
systems, the Soviets are most likely to-make important
gains from their determined eifort to acquire Western
production know-how and production equipment. Although.
they may have used some imported components in special
purpose military computers, particularly in experimental
or prototype stages of developments, their main emphasis is
on capability to meet deployed system needs from domestic
sources. Cooperative R&D programs with Western companies
also could made significant contributions to Soviet
capabilities for developing specialized military computers
for signal processing and for uses requiring untended,
long-term reliable operation.

Some of the cooperative programs also call for
construction of facilities for producing advanced computer
peripheral devicéé and components. This type of technology
would contribute to the Soviet base for suéplying a wide

variety of military computer needs.

Y
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Civilian/Trade Promotion Technology

Soviet Agricultural Technology

Technology Gap

Agriculture is the most technologically backward sector
in the Soviet economy, lagging far behind that of the US.
As a result, the Soviet farm worker produces only 11% of the
output of his US counterpart, applies only 48% of the
fertilizer allocated to US crops, and uses much less machinery
per acre than in the US. Only 80% of the potato and sugar
beet crops and about one-third of the cotton crop are
harvested mechanically. Specialized machines such as
carrot harvesters, tea pickers, and grape pickers have been
used experimentally, but the level of mechanization in
vegetable and fruit growing remains low. Little mechanization
is used in Soviet livestock production. Only about 5% of
the poultry in the USSR is raised on fully-mechanized
operations, and almost 60% of the milking in the socialized
sector is still done manually.

Soviet Interest in Western Technoloqy

Soviet leaders now are stressing farm modernization and
are soliciting Western help. Under the 1973 US-USSR Agree-
ment on. Agricultural Cooperation the Soviets proposed tech-
nological exchanges in genetics, selection, and seed pro-
duction of grains and soybeans; fe=ding of farm animals
and the design of large livestock complexes; optimal applica-
tion of chemical fertilizers, perfaction of technology and
systems of machinery for crop cultivation and harvest;
techniques of land reclamation.

Tractors

Since the early 1930s, when US firms were instrumental
in designing and equipping the first Soviet tractor plants
at Kharkov and Volgograd, the Soviz2ts have looked to the
US for assistance in the area of farm machinery. The Ninth
Five-Year Plan was expressly desigied to upgrade tractor
quality and performance and to bring tractor design and
technology closer to that in the West today.  Plan directives
call for delivery to agriculture of 1,700,000 tractors that
will be more powerful, durable, and faster.

For years, the Soviets have favored tracklaying over
wheeled tractors. They now recognize that the tracklaying
type is not as versatile as the wheeled type in agricultural
applications. Consequently, they face the tremendous task
of not only meeting their overall requirements for large
numbers of additional. tractors but of replacing most of the




tracklaying tractors with wheeled types, and of replacing
low-powered wheeled tractors with more powerful machines.
To this end the Soviets are actively in contact with US
manufacturers:

1. In late 1973 they approached a large US diesel
engine corporation to obtain 450 horsepower engines for
use in agricultural tractors. They appear to want to buy.
the technology so they can produce the engines themselves.

2. 1In November 1974 they provided specifications to
a US manufacturer for a proposed 500 horsepower wheeled
tractor, possibly to be designed and manufactured with US
assistance. Such a machine is needed for pulling heavier
implements at higher speeds.

’

3. They have expressed interest to US firms in a
4-wheel-drive, 170 horsepower-range tractor featuring hydro-
static transmission. Such a tractor would supplement the

the 165-horsepower 4-wheel drive tractor currently in pro-
duction at Kharkov.

Since 1972 the USSR has purchased several thousand
tractors from the US and Japan, but these have been con-
struction-type, tracklaying machires for ‘industrial projects
such as pipelaying and open-pit mining. Little interest
has been shown in purchasing large numbers of Western-made
tractors for use on Soviet farms. Trade discussions have
typically centered on technical cooperation, participation
in Soviet manufacturing facilities, licensing agreements,
and construction of turnkey plants.

Feedlots

Feed is the important factor in animal husbandry.
Its mechanization in general and properly coordinated
mechanization in particular is a close runner up for large
scale operations. During 1971-75 the Soviets were to deliver
6.5 billion rubles worth of machinery and equipment for
the mechanization of animal husbandry and "feed procurement."
According to officials of the Soviet Ministry of Agriculture,
the USSR plans to build over 1000 cattle feedlots in the next
5 years. These will be located in the Ukraine and in
Soviet Central Asia where extensive irrigation projects are
under construction. In 1973 the Soviets contracted with a
US firm,. for the construction of 3
feedlots: ~ a 30,000 head facility near Krasnodar, and 20 "00
head faciliites near Volgodonsk and Thilisi. While
is providing only equipment for the Krasnodar and Tbi..s .

-2

AE——t_ SN, - — ..




feedlots, the Volgodonsk facility is a turnkey operation.

The latter went into full operation in 1974, and Soviet
officials have been very pleased with the progress achieved
so far. The feedlots provide grain storage facilites, a ifeed
mill, trucks for transportation, feedyard equipment, and

the farmlng equipment to grow and harvest the needed food-
stuffs locally.

The Soviet goal of constructing more than 1000 feed-
lots in 5 years appears tremendously optimistic. Although
the Ministry of Agriculture has apparently received ample
funding for this program, the Soviets lack sufficient techni-
cal and administrative understanding of the operation of
large scale cattle feedlots to enable them to accomplish
such an extensive program. Their knowledge of
animal nutrition is entirely inadequate for such a progranm,
and the size of their operations will necessarily be limited
by the unavailability of the small process control computers
which are utilized in the US to control the apportionment
of feed rations and other such operations. A more likely
achievement would be the construction of 200 to 300 smaller
feedlots on the larger state farms each with the capability
to feed perhaps 2,000 to 3,000 head.

Feed Production Plants

One of the most important shortcomings of the Soviet
cattle feed industry is inadequate processing and distri-
bution. The short growing season which prevails in the USSR
makes early harvestlng imperctive, and the roughage that
results is utilized in a green, unconcentrated state that has
a very high water content. This not only increases the
amount of feed an animal requires, but it also reduces the
nutritive value of that received. Thus, weight gain is -
rather slow in the average Soviet cattle herd. The second
deficiency is that the bulky, unprocessed feed cannot be
shipped the long distances from where much of it is grown
to the areas where it is needed, and while feed may be
abundant in the one area it can be in short supply in another.

In May 1974 the USSR requested US quotations for 1975
delivery on 5 complete plants for the production of a urea-
based animal feed. 1In September the request was reemphasized
and increased to 20 plants. Each plant will contain 5
extruders and associated storage bins to provide a produc-
tion capacity of 1.4 metric tons of protein concentrate per
hour. The extruders combine grain, urea, and bentonite
pre-mix into an animal feed which can contain as high as 85
percent protein equivalent for ruminant animals. The
process is under high temperature which permits the nitrogen
from urea to be combined in the starch of the grains.




This eliminates many of the problems associated with urea
feeding. The USSR will have to import bentonite pre-mix
from the US because the only known deposits of sodium
bentonite are located in Wyoming and Montana. The total
price for the feed plants, technical assistance, and 2 years
of spare parts will probably exceed $4 million.

High level emphasis is also belng placed on acqulrlnq
a manure recycling process .
The Soviets have repeatedly asked for bids on different
sized facilities, and are very interested in a recent
proposal submitted by the US company. This would call for
the establishment of a plant utilizing the company s
process for recycling manure into cattle feed in conjunctlon
with an appropriately sized feedlot. In addition, US
equipment for cutting, drying, and cubing alfalfa and other
roughages would be provided. Roughage could thus be
thoroughly processed and cubed so that it could be easily
shipped throughout the USSR and stored for as much as 2
years. Only US companies make equipment in this fleld on
the scale 1n Wthh the Soviets are interested.
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Two million dollars worth of this
US equipment was exhibited, at Soviet request, in Moscow
in 1974 and purchased afterwards by the Soviets. Included
was a $700,000 dehydration plant. '

Alfalfa Harvesters and Processing Plants

In October 1974 the Soviet Minister of Machine Building
for Animal Husbandry and Forage Production, K. N. Belyak,
indicated to a US company that the USSR wants to purchase
the license and one complete plant for the production of
a US-made alfalfa harvester, with an overall plan to build
1100 harvesters. Belyak was also interested in alfalfa
processing plants. He said that the USSR has a need for
350 of these plants but would set:le for 100-200. Initially
he would like to buy about 15 plants -- one for each Republic --
and acquire the licensing rights to build the rest. The
plants come in 3, 5, and 10 metric-tons-per-hour capacities,
but the Soviets are only interested in the largest size.
The Soviet requirement is for a machine that will dry a raw
product from 78-80 percent humidity to 10-16 percent humidity at
10 tons per hour, with loss of carotene no more than 10 percent
at drying and 5 percent at pressing. Belyak preferred a
65mm-sized pellet, but when advised that this is not a
practical size to produce. he accepted 10, 15, 25, and 30mm




pellet dies. Pellets of these sizes will give the Soviets
the capacity to feed poultry, hogs, and cattle. The
interest in a 65mm pellet indicates they are more interested
in feeding cattle than smaller livestock.

The Soviets have scheduled the development of this
project over a 5-year period with a final goal of complete
Soviet independence in this area. Belyak stated that when
his Ministry completes the préeparation of a comprehensive
schedule in late 1974 a formal contract will be signed with
the US companies involved. The overall cost of the licenses,
engineering and technical expertise for the alfalfa
harvesters, and the plants for processing and alfalfa into
pellets would probably be between $60 and $70 million.

7z

Silo Construction

At the beginning of 1971, there were only 123,000
silos in the USSR with a maximum capacity of 22-23 million
metric tons of processed silage. The amount of silage and
cured hay produced in the USSR in 1970, however, was 160
million metric tons. Thus, 85 percent of the country's
silage was inefficiently stored. Much of it is simply
piled by the roadside or put into barns and sheds where it
soon rots. Almost one-third of state-procured silage was
estimated as being spoiled in 1970 and more than half of
its feed value lost. Storage imp:rovement, then, offers a
tremendous potential for reducing feed shortages which the
Soviets have only recently begun to emphasize.

In 1969 the Soviets sianed a $2 million contract

Besser  rpo ‘for the delivery ot
5 complete automatic plants for the manufacture of concrete
blocks for 5110 construction. Tt

[ &% -

R The contract specitfies,

~ however, that the Soviets are not to manufacture the machinery
nor transfer the technology to third parties. Soviet officials
stated that after the performance of the initial plants have
been evaluated they may purchase additional plants.

Be - they will need at least 25 plants nationwide.

Another US firm reached an agreement with the Soviets
in 1972 to supply metal accessary parts for concrete silos.
The firm is selling a number of machines to fabricate the
. accessories and also the know-how. The Soviets should be

easily able to manufacture the machinery and accessories in
the future. ' :
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Fertilizexr

It is difficult_to exaggerate the importance of
fertilizer to agriculture. "Of the numerous ways of in-
creading crop yields' (fertilizer, improved varieties,
irrigation, pesticides, farm machinery) fertilizer is
probably the most important and financially rewarding.
Within the Soviet Union it is playing an increasingly
important role, particularly as a method of raising grain
yields. For exmaple, during the five-year period ending
in 1975 more than 50 percent of the planned ‘ in
grain production, i.e., an average of 18-20 million tons
per year, was based on larger amounts of fertilizer.

The Soviet Union has made definite progress in supplying
the agricultural sector with fertilizer. The total availability
of fertilizer was increased more than nine times between
1950 and 1971. In 1572 the Soviets produced over 66 million
tons of fertilizer, almost as much as the US. But acreage
in the USSR is 70 percent greater than in the US and 66
million tons does not begin to meet Soviet needs. Moreover,

the quality of Soviet fertilizer is poor, single nutrient
materials predominate, and@ phosphate fertilizers are in

" chronically short supply. Other shortcomings in the industry
include delays in new construction, poor operating efficiency
at existing plants, and transportation and storage problems.

To alleviate some of these problems the USSR since
the mid-1960's has purchased from foreign countries fer-
tilizer production eguipment, including complete plants for
production of multinutrient fertili-exr and key inter-
nediates, such as ammonia. In 1977 :cidental Petroleun
Corporation signed a 20-year barter deal with the USSR
worth $8 billion for the construction of eight armmonia and
two urea plants in the USSR. The barter portion of the
arrangement provides for the exchange of ammonia and urea
produced in the new plants plus Soviet potash for US
phosphoric acid.

The agreement provides several specific advantages to
the USSR:

1. Soviet industry will acquire modern tech-
nology for the production of ammonia, the basic
ingredient of all synthetic nitrogen fertilizer.

2. The expansion of urea production will allow .
for increase in its use as a feed supplement for
cattle and thereby have a significant impact on the
critical Soviet "feed protein" problem.
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3. Imports of US superphosphoric acid will help
reduce the shortages of phosphate fertilizer. At
.least half of the arable land in the USSR is deficient
in phosphorus and larger supplies are expected to
increase crop yields, raise protein content, and speed
the ripening of §rain. The latter is an important
consideration in regions that have a short growing
season.

The priority now accorded fertilizer production by
the Soviets is likely to continue into the 1980s. Domestic
production of fertilizer is certain to increase greatly
during those years; however, persistent Soviet problems
suggest continuing interest in Western fertilizer production
equipment ranging from additional plants for the production
of raw material, such as ammonia, to granuleating and
packaging machinery.

Pesticides

Soviet agriculture also needs assistance in developing
pesticides. Losses from insects, weeds, and plant diseases
may be as high as 30 percent of potential yields. This
is largely attributable to the fact that because of a
shortage of pesticides only about half of the total sown
area is being treated. Also, with the exception of cotton
and certain other industrial crops which receive special
attention, the rate of application for those crops that
are treated is necessarily less intensive than that
recommended in the West. Supplies of pesticides continue
to fall short of requirements despite increased production
over the past decade. 1In 1970 the USSR reportedly met its
needs for insecticides and-fungicides by only 60 percent,
and for herbicides by only 50 percent. Prospects are poor

for filling this gap between supply and demand in the next
5 to 10 years. :

Although the major types of pesticides are manufactured
in the USSR, the variety of products available to agriculture
is very limited. Only 150 basic pesticide chemicals are
produced in the USSR compared to. 900 in the US. One reason
is the Soviet attitude toward toxic preparations which has
limited the number of pesticides available at any one time
and slowed the introduction of new compounds into Soviet-
agriculture. Their stringent interpretation of toxicity,
in relation to the environment, has resulted in the phasing
out of certain highly toxic compounds in favor of less
toxic types. This attitude limits sales of both pesticides
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“and manufacturing plants to the USSR, and aggravates the
problems caused by a high level of crop losses and pesticide
shortages. '

~ 1

The structure of Soviet purchases of pesticides from
the West has changed in the last few years from large
guantities of formulated pesticides to supplement domestic
production to smaller but increasing amounts of more expen-
sive, hignly active ingredients for formulation in the USSR.
In the same vein Techmashimport* has expressed an interest
in purchasing US licenses and technology for the construction
of a chemical pesticide plant capable of producing at least
1500 tons of a particular fungicide per year. The Soviets
have also requested a US firm to quote on a turn-key chemical
plant that could produce 5000 tons per year of a trade—name
pesticide, plus the training of the Soviet personnel required
to operate the plant. Another US firm attempting to sell
a nematocide to the Soviets is resigned to the fact that
if a sale is negotiated they will be selling the technology,
not the product.

The pattern is clear. However, despite their obvious
preference for purchasing a manufacturing plant rather
than a ready-mixed product it does not appear that the
Soviets are attempting to become self sufficient in pesti-
cide production any time soon. On the contrary, it would
be to their advantage. to continue to purchase the new
compounds, and/or the technology for their production,
developed through more advanced Western research in this
area. In support of this line of reasoning a major Soviet
study on pesticides, initiated following a period in which
their pesticide production quintupled, was to determine,
among other things, which pesticides would be produced i
the USSR and which would be purchased abroad. :

The present limited variety and known pesticide
shortage in the USSR almost assures that the Soviets will
be looking to the US and other Western countries for the
advanced technological help they need, at least until 1980
and probably beyond. To date, however, although several
negotiations have been reported, no contracts with US firms
for pesticide technology are known to. have been signed.

Land Improvenent

Agriculture is possible in one-third of the USSR, but
only about 10 percent is cultivated because the rest lies
in areas without sufficient rainfall. Thus the problem of
developing agriculture in the USSK depends on the recla-
mation of land and especially on_irrigation. Drainage, a
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less expensive method of reclamation, has had considerably
less emphasis during the course of the five-year plans.
But both irrigation and drainage are now being brought to
the fore because of lack of alternative opportunities for
a major expansion of cropland.

Primary water sources are damned reservoirs, rivers,
and irrigation ditches. The Soviets have developed an
excellent canal system to channel snow melt and rain from
the mountains into the desert regions. The major drawback
to their system is insufficient reservoirs and inadequate
distribution systems on the farms. In fact, the USSR has
a poor record in maintaining drainage and irrigation systems
in operating conditions. For example, in the past the covered
and tiled drainage systems which are scheduled to expand
rapidly and to account for more than half of ‘total drained
acreage in 1975, have been built with inferior tile that
collapsed under the weight of heavy farm machinery. 1In
irrigated areas about two-fifths of the land is subject to
salinization to some degree. Annual washings carried out
in rotation to lower salinity remain partially ineffective
because of disrepaired and uncleaned collection and drainage
networks. As a result of these and other nroblems, the
rate Of retirement of reclaimed land from production has been
high enough in the past to nullify the sizeable acreage
added annually.

The Soviets now have some 30 million acres under
irrigation, compared to 50 million in the US. Five million
acres are under sprinkler systems, about half of which are
central pivot systems manufactured in the USSR under license

, —from a Nebraska firm, The Soviets paid

300,000 for 1ts technology several years ago,

ud nave visited the US plant at least twice since then to
review production techniques. Thzy now want to negotiate
(1) a licensing agreement on a new add-on system that irri-
gates the corners of a field not zovered by the circular
pivot system, and (2) the technolngy for a plant to gal-
vanize the steel pipe required focr these systems.

The USSR is working on a plan up to the year 1930 to
irrigate an additional 50 million acres. In 1974 the
Soviets spent more than 5 billion rubles on capital
investment for melioration and irrigation; in the next
15-18 years 150 billion rubles will be required to reach
their land reclamation goals. The USSR would like to '
fulfill its goals by utilizing only Soviet resources and
equipment, but the scale of work and technology required
is too great. Consequently they have turned to the
' o s T a US engineering firm with a good

~
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international reputation, for help. The Soviets have
requested the US firm to submit proposals on a pumping
plant, excavation work for diversion of watexr from the

Ob River to the Caspian Sea area, canal lining techniques,
jointless pipe, trickler irrigation, and ionic desalination
plants. They are also interested in full automation of

the irrigation systems themselves. If

participation is acceptable to the Soviec.S3 ind 1Li negoiiations
on credits in the US are carried out successfully, the US
company will be asked to contribute at increasing technical
levels.

Crop and Livestock Improvement

The development of high-yield, non-lodging varieties
of grain with drought and disease resistance is the major
objective of Soviet plant breeders. Interest in improved
varieties of grain has been stimulated by problems encountered
in recent years. There has been a decline in protein and
gluten content, and hence in suitability for milling and baking.
At the same time, yields of forage crops have stagnated,
placing the burden of supporting the axpanding livestock
progran on feed grains. To help achieve their breeding
goals, the Soviets have solicited germ plasm from US agricul-
tural experiment stations and US commercial firms. Quantities
of wheat and corn seed have already been purchased and the
Soviets obviously plan to purchase additional seed of US
varieties of these and other Crops, viz. soybeans, sorghum,
and alfalfa. In fact they are believed to be close to a
major decision to invest $10 to $12 million in US corn and
sorghum germ plasm, technical assistance in a breeding
program, and seed processing plnats. The use of US germ
plasm in their breeding programs may increase Soviet yields
of corn and sorghum by at least 20 percent. N

Feed supplies and an enlightened approach to genetic
progress are the two biggest prob.lems the Soviets face with
respect to livestock production. The USSR needs to re-
structure its livestock breeds, especially cattle. Soviet
agriculturists are only beginning to realize the advantages
in feed conversion efficiency and cost reduction which
specialized breeds and improved technology offer. They
also realize that genetic improvement of their livestock
is necessary before they can reach the quality standards
achieved in the US. To narrow this gap the Soviets are
importing some US breeding cattle. They believe that US
and Canadian cattle are more adaptable to the Soviet climate
than those of Western Europe. They have also dismissed

-10-




[iii‘r '!'"i l”t!. Kt«,lTiﬁ!

the breeds of Argentina and Australia as not being the
type animals they require. Besides US beef and dairy
cattle, swine and goats also have been added in recent
years to the existing foreign breeds in Soviet herds.

A1l will be used in a long-range (10-15 years) program.of
crossbreeding and selection. In addition to these
purchases the Soviets have a number of agreements with

US cattle industry organizations whereby they receive
livestock technology and methodology to assist them in
their breeding programs.

The majority of the cattle in the Soviet Union are
dual purpose (milk-beef) animals in which productivity
is generally very low. Their quality is roughly equiva-
lent to that of poor-grade Holstein in the US. They
suffer severe inbreeding problems and are susceptible to
all the common livestock diseases. The high quality US
and Canadian beef cattle imported in 1971/72 are being
used with these dual purpose cattle in a program of
crossbreeding and selection. Crossbreeding is an
effective way of improving quality in spite of past
mistakes. The Soviets will probably continue to import
bulls from the U5 in support of this breeding program.
They are also interested in importing semen from US
Holstein bulls. Actually an artificial insemination program
using frozen semen from superior sires is a more rational
approach to the vast crossbreeding program necessary to
solve the Soviets chronic meat shortage. The Soviets claim
that by the end of 1980 artificial insemination is to be
extended to the entire livestock program.

The Soviets are also interested in improving pork and
poultry production with US assistance. In their program
to increase meat production, in fact, poultry has top
priority, followed by swine, and *then cattle. Although the
Soviets have made impressive advaices in poultry breeding
in recent years, their birds are 5till poor feed converters.
They have expressed interest in parchasing large numbers of
US hybrid chicks, and last Fall the Soviet Embassy requested
preliminary US bids on technical assistance in dairy cattle,
pigs, sheep, and poultry.

Impact of Western Technology

The transfer of Western agricultural machinery and
technology to the USSR will have a small impact on agricultural
growth. The amount of imports will likely remain small
compared with the size of the Soviet agricultural sector.

More importantly, Soviet agriculture's lag has resulted
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largely from a myriad of organizational and incentive
proglems, and poor climate, as well as inadequate technology.
The speed of agricultural development through 1980 will
depend more on improving the efficiency of existing resources
in agriculture than on acquiring Western technology. The
only area where Western technology is likely to have a
significant impact is in mineral fertilizer. Fertilizer
shortages have been a major retardant in grain yields, and
Western chemical equipment will liKkely be crucial to Soviet
plans to double application rates during the next five

years. However, the impact again will depend upon the
ability of farmers to use efficiently the additional
fertilizer, which they have failed to do in the past.
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