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Outlook for Rapid
Expansion of Soviet Space
Programs Through 1986 (U)

The Soviets are undertaking a'variety of new space programs that will
result in a period of rapid expansion such as that observed during the 1960s
but that will cost considerably more. We expect Soviet space hardware
costs to reach the equivalent of $12 billion a vear by 1986—double the cur-
rent outlays. Approximately two-thirds of these costs are devoted to
military programs. The increased costs reflect:

= Achievement of a permanent Soviet presence in space based on a new
modular space station and increased use of manned spacecraft,

Advances in the technology available for intelligence collection, photore-
corinaissance, and military support satellites. These advances will en-
hance ocean surveillance capability, improve targeting for antiship
weapons, improve missile Jaunch detection, and increase the timeliness of
photqgraphic data retrieval,

Expansion of navigation, data relay, communications, and weather
satellite networks. These networks will include satellites with advanced
onboard processing capabilitiés, increased security, and the use of higher

frequencies.

« Development of a reusabie spacecraft similar to the early US Dynasoar,
a reusable space transportation system similar to the US shuttle, two new )

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
1.8, C., section 3507)

space launch vehicles, and increasing production of the largest of the
current Soviet space launchers. |

We expect new spacecraft to incorporate major technological advances in
contrast to the past Soviet evolutionary design'philosophy of developing
systems as much as possible by integrating older components and subsys-
tems with a gradual introduction of new technology, Soviet commitments
to fulfill new military requirements for rapid data retrieval, permanent
manned orbiting complexes, detailed search of large ocean areas, and
improved targeting of weapon systems cannot be met in a timely fashion
using the conventional tcchnology solutions characteristic of the evolution-
ary approach, These design practices have not been abandoned, however,
and will continue to be used whenever minor technology advances will meet
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changing mission requirements. When the necessary technology is not
available in the USSR, the Soviets probably will attempt to follow their -

L

- past practice of buying or “borrowing” it from other countries. The

multispectral cameras used on current Soviet Earth resources satellites and
on the Soyuz are purchased from Zeiss-Jena in East Germany, and US

concepts such as the Tracking and Data Relay Satellite System (TDRSS)
and the GPS/NAVSTAR navigation satellite are probably being copied to

3 » H 3 Withheld under statutary authority of the
shorten development times and to reduce techmcal 1;1sks. ey ot 1049 80

U.S.C., section I507)

Soviet leaders have indicated in their writings and statements that they do
not view space as an isolated area but rather as an integral part of overall

military, economic, and political policy. Outlays for space hardware will

require the equivalent of some $12 billion in 1986, as compared with $6 bil-

lion in 1981. Based on current projections, expenditures for-space hardware

could increase from about 0.6 percent of GNP in 1981 to 0.9 percent by . {
1986. The Soviets probably perceive that the political, military, and

economic returns of rubles invested in civilian and military space programs

are greater than from other investments. Nowhere is this more clear than

in Soviet efforts to establish a permanent, continuously manned orbiting

space station. President Brezhnev recently stated that this is a national

goal. In this sense the manned orbiting space station probably has

somewhat the same stature in Soviet eyes as did our nalional goal of

placing 4 man on the Moon. Approximately one-half of the increase in total
expenditures on space hardware between 1981 and 1986 will go for this

purpose. I

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (5
U.8.C., section 3507) :
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Oziﬂook for Rapid
Expansion of Soviet Space .
Programs Through 1986 (U)

Perspective and Historical Trends
The Soviets are undertaking a variety of new pro-
grams that will have a major impact on the level of
resources devoted to space activities. These programs
include sophiisticated planetary and manned missions,
which will probably employ a new launch vehicle
similar to the US Saturn V as well as real-time
photographic satellites, reusable space systems, and
an extensive network of new synchronous communica-
tions satellites. We expect Soviel space hardware
costs to reach the equivalent of $12 billion a year by
the mid-1980s—double the current cost.'§

Soviet space hardware costs increased from about
$450 million in 1960 to over $6 billion in 1981 {sce
figure 1). From 1957 to 1968, space program costs
grew rapidly, reflecting the start of satellite programs.
The early years were dominated by the expensive
tunar and planetary programs, intelligence collection
systems, and manned missions (see figure 2). These
efforts provided a series of Soviet space “firsts,”
which were heavily publicized to enhance the image
of the Soviet Union as 2 technical, scientific, and
mxl:tary power.f

© After 1968 the program leveled off as most of the

space effort was devoted to maintaining the estab-
lished multisatellite networks; fow totally new space-
craft were introduced. The manned lunar landing -
programs were canceled, and emphasis was redirected
to manned space stations in earth orbit, probably

- because of the failurc of the Soviet’s large TT-5 space

i booster * and the Inability to overshadow the success-
ful US Apollo manned lunar program, During the

? Dollar estimates represent what it would cost to replicate the.

Saviet hatdware in the United States and then launch and operate
" those systems as the Soviets would. Hardware cost estimates

include launch vehicle and satellite procurement and Jaunch and

flight operations. Excluded are costs for rescarch and development, .

administration, and support facilitics. All costs 2re expressed in
1981 dollats.

2 The TT-5 was a Soviet space launch vehicle, comparable to the
US Saturn V, that was initially flight-1ested in 1969. The boaster
for this test exploded a Few seconds'after ignition, severely damag-
ing launch pad Jt at Tyuratam and, according to scveral sources,
killing many people. The program was finally caneeled in' zhe mid-
1970s after all three flight tests ended ip failure. R

Withheld under statutory authority of the
Central Intelligence Ageney Act of 1949 (50
U.S.C., section 3507)

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C., section 3507)

1970s, Soviet-satellites were generally simple, short-
lived, single-mission systems in low Earth orbit pri-
marily devoted to military functions such as intelli-
gence collection, communication, or navigation. B3
|
The program is beginning 10 show renewed growth as
the Soviets deploy more sophisticated spacecraft, ex-
pand the manned program, and establish extensive
geosynclironous communications satellite networks
{sce table). Included are:

-« New, high-technology payloads designed to provide '

ncar-real-time photographic data and to increase
navigation accuracy.

« Large space station complexes to provide a perma-
nent manned orbital base for both military and
scientific purposes.

» New communications satellite networks to- increase *
Soviet global command and control capabilities.

* A new scries of sophisticated lunar and planetary
probes using a new large launch vehicle. Many of
these systems will push Soviet state of the art and
will result—as has happened in the past when the
Soviets attempted to develop such advanced sys-
tems—in longer, more expensive development cy-
cles. i

Space Launch Vehicles

Expansion at space research and development and

production facilities and construction of new or im-

proved launch complexes are strong indicators of .
Soviet efforts to develop new space launch vehicles
and in general, of future Soviet intentions in space.

dthe Soviets are

constructing new launch complexes at Tyuratam,
modifying the one previously associated with the TT-$
program, and expanding launch vehicle assembly and
chieckout facilities at production plants. This construc-
tion appears to be related 1o the development and
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Figure 1
Soviet Space Hardware Costs
by Mission, 1960-86*
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production of at feast two new space launch vehicles
and increased production of a third. In addition, a
new runway being constructed at Tyuratam may be
related to ‘the development of a rcusable manned
spacecraft or space planc.§

Two launch complexes at Tyuratam appear to be
designed to support launches of a new Saturn-V-type
booster. One is a new space launch complex, desig-
nated Site W, which has been under construction
since 1978 and is expected 1o be completed by Jate

1984. The other is Launch Complex J, the launch site B

for the ill-fated TT-5 program. Here the launch pads
and service towers are being modified, and new
propcllam storage facxlmes are bemg bm]t

PRI wC. behcve the new launch vehicle that will
use thcse two complexes will be smaller than the TT-5
but will probably use higher energy propellants to
achieve a similar payload capability—150,000 kg—in
near-Earth orbit. The Sovicts are also expanding the
Glushko Design Bureau in Kaliningrad as well as the

| 25X1,E.0.13526 |

Set

. Another new space launch facility, Site Y, is also

assembly .and checkout building at Kuybyshey
Plant 1, which produced the TT-5 and currently

- produces the SL-3/4/6 boosters, the SL-12 fourth

- stage, and the Vostok- and Soyuz-based spacecraft.

: ithe Soviets can
produce four large boosters per year thhout affecting .
the other production lines. GRS

25X1, E.0.13526 |

Withheld under statutory authority of the
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under construction at Tyuratam. The space launch
vehicle associated with Site Y

[25X1, E.0.13526 |

mtended to fill thé gap between Lhc 7 ,000-kg payload -
capability of the SL-4 space launch vehicle and the

19,000-kg payload capability of the SL-~13 (see figure

3). Such a medium-class launch vchicle would have

the capability to launch about 14,000 kg into ncar-

Earth orbit and could be used to launch the space

plane and an xmproved photographic satellxte

Withitield under statutory authosity of the
Central Intelligence Agency Act of 1949 (50 X
U.8.C., seetion 3507)
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Figure 2 Projected Space Systems
Soviet Program Emphasis by Mission .
~ Percent of hurdware costs
i y B cicntific/lunar —_— i
o ntisateliile (ASAT) Operationl
ilitary support — - ___Capability
[ Intelligence Collection .
. Lommunications Film scan photorecon’ 1982-83
Electro-optical photorecon 1988
it Improved RORSAT 1982-83
Improved EORSAT 1985 -
‘ Synchroaous_launch—dctccﬁon satcllite 1986
. = Communications
”’ prcliigence collection GALs, Luch, Luch-P, Volna ; 1982-86
- Data relay nctworks ) 1983-85_:
Military support : '
Wikt GLONASS (Global Positioning Systcm type) 1984
0 196468 NAVSAT
Synchronous mctcorologlcal satellite l9§3
Withheld under statutory authorlty of the Manged l"‘*“?"‘
stn.‘cr:‘sle':tﬂl:;g;g;%‘mnq Aol 0 Modular spacc station 1982-83
e “Space plane” B 1982-83
$877%0 10-82 Permancnt spacc station 1986 -
' Space transport s):.-jtcm 1988 )
At the Moscow Missilc and Space Production Plant,  Planetary
Fili 23, an enlarged vehicle assembl, and test buildi Lunar polar orbiter 1982-83
o : = : Lunar far side soil sample , - 1983
s . this facility, which produces Mars soil samplercturn 1986 1
the SL-12 and SL-13 space launch vehicles, more Jupiter probe } 1986
a7 than doubled production capacity and is now capable Antisatellite .
of producing 15 to 17 launch vehicles a year. When 1989 .

the new.SL-12/13 assembly building at Tyuratam

m is completed in 1982, we expect the =
launch rate to accelerate to 10 to 18 from the current

five or six SL-12/13 launches per year,

Increased use of the SL-12/13 booster and the corre-
sponding increasé in the number of high-téchnology
missions associated with this space launch vehicle are
major factors in the projected doubling of space costs
by 1986. Geosynchronous communications and mete-
orological satellites, space station modules, and the
lunar and planetary vehicles are Jaunched on this
booster. All of the spacecraft for these mlSSlOﬂS are
larger 2and more complex—and thus more expensive—
than the earlier spacecraft that were launched by the

Space-based laser ASAT

SL-3/4/6 space launch vehicles. Contractor studies of
Soviet launch vehicles estimate that the SL-12 is
currently three times as costly to procure as the SL-4,
although this ratio should dccrease substantially as
more SL-12s are produced. g

P

In addition, a new 4,500-mcter concrete runway is
being built at Tyuratam. This runway is about 90
meters wide, composed of two thick layers, and
appears to be designed for handling very heavy yehi-
cles. It is suitable for the recovery of manned reusable
spacecraft such as a space plane, It could also be uscd

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.S.C., section 3507)
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Figure 3
Soviet Space Launch Vehicles
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dynder development,
eCancelled in mid-19704.

Withheld under statutory authority of the
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2Derived from $3-5 IRBM,
b Derivad fem §8-9 1CBM,
®Derived from $5-6 ICBM,

V287781 0-B7

for aircraft delivery of large space launch vehicle )
components and as a recovery point for flyback space
boosters and larn reusable spacecraft like the US

fge

shuttlc. i

Bl | Witkihel? under statutory authority of the
+ § Central Inteliigeace Agency Act of 1949 (50
U.S.C., section 35073

Planetary Probes
We believe that increased SL-12 launch vehicle pro-
‘duction capacity in the 1980s would signify a resur-
gence in lunar and planetary exploration. The Sovict
lunar and planetary effort since August 1976 has been
. limited to the launch of four Venus probes—Venera
11 and 12in 1978 and Venera 13 and 14 in 1981.
Inasmuch as the lunar and planctary program must
compete with the communications and manned pro-
grams for the limited number {currently five or six) of
SL-12/13 launch vehicles produced cach year, an

increase in production to 15 to 17 launchers per year
would allow the Soviets to increase steadily the
number of planetary probes from the low level of the
[ast several years. According to Soviet announcements
q the renewed program,
estimated to cost over 1 billion dollars annually during
1982-86, will include lunar far-side lander/return
missions with communications relayed through space-
" craft in polar orbit and continuation of the Venera
programs with long-duration surface probes and a
surface imaging radar mission. The proposed Mars
soil-sample return mission and a Jupiter probe, how-
-ever, are probably dependent upon the successful
development of the large Saturn~V-—typq booster.

Withheld under statutory autherity ol the
Central Intelligence Agency Act of 1949 (50
U.S.C.,, section 3507)
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Manned Missions

During the late 1960s and early 1970s; the Soviets_
began to deemphasize the lunar program and to
emphaswe the manned spacc program and the-devel-
opment of long-duration space stations, The pnmary
goals of the manned space program have been to gain
international presugc by setting new man-in-space
records and by training and flying cosmonauts from
other countries, (o publicize numerous scientific ex-
periménts that add to Sovi\et prestige as well as
knowledge, and to develop and tcst military spacecraft
components and subsystems.

Soviet scientists have indicated in their writings and |
statements to US counterparts that the Soviets will
attempt to introduce a modular space station consist-
ing of multiple Salyut-size stations that can be
changed according to mission requirements, In addi-
tion to modules for scientific experiments, meteorolo-
gy, and manufacturing, the station counld also contain
military-related modules for reconnaissance, cormmu-
nications, or weapons. To demonstrate the feasibility
. of this concept, Salyut 6 is currently docked with what
we believe 16 be a new space station module, Cosmos
1267. We estimate that Cosmos 1267 is similar to the
Salyut in size. (A Salyut core vehicle with four of the
new modules attached has roughly the same volume
as the US Skylab.) The modular station requires
separate SL-13 launches for each of the major module
séctions and numerous additiona] SL-4-launched
Soyuz-T and Progress spacecraft for the crew and -
supplics. We estimate that the cost to procure, launch,
and operate such a station would be about | billion
dollars with an additional $300-500 million required
annually to man and resupply the station. Soviet
statements suggest that a larger, “permanent™ struc-

ture in the Skylab class, requiring the Saturn-V-class

launch vehicle, will be launched in the Iatc 19805 as a
follow-on to the modular space station. |

The previous Salyut missions have tested missile
launch-detection sensors, a large deployable antenna,
and a film scan and data transmission photographic
system that may subsequently be used on other
spacecraft. The use of manned space stations for
applied research and evaluation of prototype com-
ponents is more cost cffective than using separate
launches for each new test. Other advantages include

isolation of spacecraft-related errors in evaluating test
results, side-by-side comparisons of different sensors,
and calibration or adjustment by the cosmonauts to
obtain optimum results. Crew asscssment is also
immediately available to identify and correct prob
lems and to provide initial test evaluation.

Along with their space station program, the Soviets
are developing a reusable spacecraft that is roughly
comparable to the US Dynasoar program of the early
1960s, This delta-wmg “space plane” could be used to

ferry crews (up to six cosmonauts) to the modular
space stations, to perform military reconnaissance 25X1, E.0.13526

missions, or to inspect other satellites. A one-third-

scale modc] was tested durin, and the full-

scalc space plane may be Jaunched in late 1982 or

1983, possibly on the new medium-class booster to be

launched from Sitc Y. By the late 1980s, the Soviets

may have a larger, shuttle-type reusable space trans-

port system—ane using a variant of the Saturn-V-

type booster. As a result of the space station and

reusable spacecraft, we estimate that the Soviet )
manned program will consume about one-fourth of

the projected space hdrdwarc costs (in dollars) during

Withheld under statutory authority of the

. Central Intelligence Agency Act of 1949 (50
Intelligence Collection Systems | U:S:C., section 3507)

Over the last 20 years, photoreconnaissance has been

the largest single element of the space program,

accounting for about 30 percent of total space hard-

ware costs and one-third of the launches. This purely

‘military program began in the early 1960s and has

been supported by 4 relanveiy constant level of re-
sources over the period. A

The Soviets currently launch approximately 35 film-
return reconnaissance satellites per year, and we
expect this to continue through the 1980s. In addition,
the Soviets are probably developing two new photo-
graphic systems to increase the txmchness of data
retrieval, R W the first of -

" these is 2 system that will automatxcally process the

film on board the satellite, scan the film to convert the
imagery to 'a digital format, and transmit the digital
data to a ground station. This process is an interim
step toward the second system, which will be capable

| 25X1, E.0.13526
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of near-real-timc data retrieval using an electro-
optical system in which the film and the developing
steps are climinated. The first film-scan photorecon-
naissance satcllite may be launched this year. Before

. the end of the decade, we expect the Soviets to flight-
tesi A near-real-time, elcctro-opucal photoreconnais-
sance satellite, Bg :

Based on our view of the Soviets' perceived needs,

" their technological state of the art, and our knowledge
of dcve]opment cycles, other projected intelligence
collection programs include: N
* An advanced radar o¢ean rcconnaissance satellite

{RORSAT) with dual side-looking radars to in-
-crease the satellite’s ficld of view and improve
targeting for selected. maval combatants.

* An improved ELINT ocean reconnaissance satellite
with greater lifetime and increased frequency range
for cnhanced ocean surveitlance.

s A synchronous launch-detection satellite network 1o
eventually replace the current multisateflite net-
works and provide continuous coverage of us
ICBM and SLBM launch areas. .

* A high:altitude ELINT collection satellite that will
provide nearly continuous coverage of large areas

_and signficantly increase tasking flexibility.

During the five-year period 1982-86, we estimate that

the Soviets will spend about $3.5 billion a year on

spacc hardware to support their intelligence/photo-
reconnaissance program. SRS

Synchronous Communications Satellites

The Soviets have filed plans with the International
Telecdmmunications Union (ITU) to establish six new
synchronous communications and data-relay satellite
networks in addition to those already in use. The
longitude positions identified in the I'TU filings indi-
cate that two or more payloads (as many as four in
some cdses) of the named networks—Volna, Luch,
Luch-P, and GALs—may be placed aboard a com-
mon spacecraft and will not require separatc SL-2
launch vehicles—a significant reduction in launch
vehicle costs. However, due to the prolifération of

communications networks for both ¢ivil communica-

tions and military command and control, overall costs
- for these programs will rise steadily throughout the
; 1982-86 period and by 1986 will amount to more than

$2.5 billion—about one-fifth of total space costs. By
the mid-1980s, these satellites will provide global
military communications to atveraft, ships, and
ground forces as well as increased television and
common-carrier communications capability. One of
two proposed data-relay satellite networks is designed
to relay digital data from peripheral ground stations
to central stations, The other is designed to relay data

.to and from low-orbiting spacecraft to provide real-

time data access.E

Military Support Satellites

In addition to intelligence collection and command
and control functions, many Soviet military satellites
provide navigation support to naval combatants, col-
lect weather data, and calibrate large ABM radars.
Most of these satellites are relatively inexpensive—
total expendifures for support satellites will average
only $800 million per year for 1982-86—but perform
important military functions, such as targeting for
antiship weapons, that are difficult to duplicate by
nonspace means. 583 f

The Soviets recently announced their intention to
launch during the 1980s an advanced high-altitude
satcllite navigation system—GLONASS—similar to
the US NAVSTAR /Global Positioning System
(GPS). This system would be continuously available
and would provide accurate position data to highly

‘mobile platforms such as aircraft and armored vehi-

cles. The GLONASS systern also could be used to
inerease the accuracy of SLBMSs and improve tactical
battlefield operations during periods of decreased
visibility or in tcrrain with few permanent landmarks.

We expect that by late 1982 the Soviets will launch a
geosynchronous meteorological satellite that the Sovi-
ets had originally announced would be launched in
1978 as part of the Global Atmospheric Rcsearch
Program (GARP). This launch will comp!ctc an an-
nounced three-tier meteorological satellite system of
manned space stations in low Earth orbit, Meteor
satellites at higher altitudes, 2nd a synchronous mete-

orological satellite. g2

‘U.S.C., section 3507)

Withheld under statutory authority of the
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Military Versus Civilian Programs
Most Soviet satellites have primarily. a military mis-
ston, but a clear civilian versus military distinction is

" not always possible. The Salyut manned space station

program consists of two distinct types. One type—

Salyuts 2, 3, and 5—served as military reconnaissance

platformis and as testbeds for new military-related

25X1, E.0.13526

the costs of thcsc prcgrams we allocatc a portion of
the costs, on the basis of observed spacecraft use, to
the military or civilian space programs. Since 1972
approximately two-thirds of the space hardware costs
-in dollars have been devoted to military programs
{figure 6). The significantly higher military percent-
age in 1976 and 1977 is due mainly to the Salyut 5
military space station and its associated Soyuz crew
launches. Less than 15 perceent of the costs have been
used for thc purely scientific lunar and planetary
missions. By .

Design Philosophy and Cost Implications
The predominant Soviet design philosophy for the )
space program to date has stressed the gradual intro-
duction of new technology. Evolutionary systems can
- * be more easily developed and produced-at less cost by
E ‘ the Soviet zmhtary-mdustrlal scctor, Existing space-
craft, subsystems, and components are used whenever
possible. In mdst cases, to cregte more advanced
spacecralt and satellite systems, new technology has
been added in the design stage to camplement existing
hardware from older vehicles. The initial cost savings,
CT - however, are somewhat deceiving because a large
number of satellites usually are needed to accomplish
. the same mission that would be performed by a single
- A high-technology spacecraft, In addition, since fow
' Soviet spacecraft have lifetimes exceeding 18 months,
the Soviets also use multisatellite networks and fre-
quent replacements to ensurc operational reliability, -
“Thus, the overall space hardware cost is increased
becausc of the higher launch rate even though individ-
ual systems are cheaper to build. For the past 10
years; the Soviet launch rate has been threc to four

Withheld under statutory authority of the
Central Intelligence Agency Act of 1949 (50
U.8.C., section 3507).

Spacecraft s stems Salyuts 1, 4, and 6 were pnmaniy
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times higher than that of the United States {figure 7),
even though both countries maintain about the same
number of satellites in orbit, This is due primarily to
the fact that US satellites have significantly longer
lifetimes. B

Extensive use of subsystem commonality by the Sovi-
ets is evident in their photoreconnaissance and J
manned spacecraft. Because all Soviet photorecon- ‘

-naissance vehicles require the recovery of film from

the satellite, the Soviets initially adapted the existing
recavery capsule design from Vostok——the spacecraft
which launched the first man into space. The life
support systems were removed, and the structure was
modified slightly to allow for camera placement and
film recovery. The newer, second-generation high-
resolution photographic satellites are adapted from

the basic Soyuz manned spacecraft as are the current ~
Soyuz-T crew ferry vehicle and the Progress space
station resupply vehicle, The Salyut space station also
evolved from the basic Soyuz. P

By incorporating the required components into opera-
tionally proven designs, the time and expense of
developing a new satellite system are significantly
reduced. Initial development of the ELINT ocean
reconnaissance satellite (EORSAT) was completed
within two years as compared with about a five-year
development period for the radar ocean reconnais-
sance satellites (RORSAT), because many of the ;
major subsystems such as propulsion, attitude control,
data transmission, and command are nearly identical
to those of the RORSAT, The two systems are used in
a complementary role for ocean surveillance. A recent
cost analysis of the Molniya 2 communication space-
cralt also revealed that development costs would have
been over 50 percent higher without design inherit-
ance.

Soviet commitments to fulfilling new military require-
ments for near-real-time photographic data, perma-
nent manned orbiting complexes, detailed search of
large ocean areas; and improved targeting for weapon
systems cannot be met in a timely fashion using the
conventional technology solutions that are character-
istic of the Soviet cvolutionary design approach. As
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Figure 6
Soviet Space Hardware Costs, 1965-86
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the Soviets substantially broaden their spacceraft

design cfforts, many of the new spacecrafl and spuce

launch vehicles will incorporatc more advanced tech-
nology. In the recent past, Soviet spacecraft designers
have not taken maximum advantage of the now
achnclogy available, both in the USSR and in the
West, but have relied instead on existing components
and subsystems whénever possible. New spacecrafl
were developed through a serics of incremental steps
with the gradual introduction of new technology only
wbcrc necessary—a hallmark of the evolutionary
gjcs;gn philosophy. Although this design practice con-
- forms to the limitations of the Soviet industrial base,
it restricts system performance and flexibility. Soviet
scientists and cngincers, using their own indigenous
technological basc and, where necessary, “borrowing”
from the West, are capable of pushing the state of the
art, but deficiencies in Soviet production machinery
and.techniques as well as inefficient manugerial prac-
tices have kept them back. Advanced technology

requiring close tolerances, high reliability, clean pro-
duction facilities, and defect-free production materi-
als represents a real challenge to the manufacturing
capabilities of most Soviet plants, New products and
processes also make it more difficult to fulfill gross
outpul quotas, which are essential to career advance-
ment and bonuses. §

N,
When the Soviets attempt to meet new strategic
challenges with advanced technology, they make an
early cornmitment of resources dnd persistently pur-
sue the objective in spite of failures and delays. For
cxample, technical problems with advanced solid pro-
pellants have prolonged the preflight development
stage of the new medium solid-propellant ICBM from
the usual seven or cight years to about 14 years. Their
most pronounced success with advanced technology,
the titanium-hulled A-class submarine, was deployed
only after an extensive research and develo mcnt
program, Iastmg more than two decades. :

1
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‘Military requirements for a variety of new space
systems, such as a continuously manned orbiting
. space complex, film-scan and electro-optical photo-
graphic satellites for rapid indications and warning
response, synthetic aperture radars for detailed cover-
agé of large ocean areas, and space-based lasers for
multishot, long-range ASA’I‘ operations drive the
Soviet design bureaus 10 the leading edges of techno-
logxca! state of the art. Current research and develop-
. ment programs indicate that the Sovicts are also
likely-to incorporate more advanced technologics in
other weapon systems such as direct casting of propel-
- ] lant into the motor case for solid-propeliant 1ICBMs
- and IRBMs, high-bypass turbines and advanced ma-
' terials and fastening technologies for wide-bodied
transport aircraft, and laser weapon systems. Appar-
ently the Soviets feel that the increase in military
4 effcetiveness and political benefits gained from ad-
> _ vanced systems justify the additional risks of schedule
slippage or failure and the increased costs. The evolu-
tionary design practices have not been abandoned,

Tt

however, and will continue to be uscd whenever minor
technology adva cs will meet changing mission re-
quirements.

When the necessary technology required for new
systems such as the Saturn-V-type booster and the
space plane is not-rcadily available within the Soviet
Union, it is purchascd legally or illegally; or stolen
from other countries. The multispectral cameras used
on Earth resources satellites and on the Soyuz arc
purchased from Zeiss-Jena in East Germany, us
concepts such as the Tracking and Data -Relay Satel-
lite System, Dynasoar delta-wing space planc, and
GPS/NAVSTAR navigation satellite have been cop-

" icd to shorten development times for new Soviet

systems and to reduce technical risk. |

Resource Implications
Soviet leaders have indicated in their writings and
statements that théy do not view space as an isolated
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. arca but rather as ‘an integral part of overall military, stations, military space programs include communica-
.~economic, and political policy. Qutlays for space °  tions satellites for enhanced command and control,
hardwarc will require the equivalent of some $12 space-based intelligence collection, satellites for cali-

‘billion in-1986, as compared with $6 billion in 1981.  brating the large ABM radars, and ocean surveillance
Based on current projections, expenditures for space  satellites to improve targeting of antiship weapons.
hardware could in¢rease from about 0.6 percent of :

GNP in 1981 to 0.9 percent by 1986, The Soviets The civilian space program-—onec-third of the total— .
probably perceive that the political, military, and includes purely civilian projects like the multispectral N
- ¢conormic returns of rubles invested in civilian and photography provided by Earth rescurces sateflitc -

mxhtary space programs are greater than could be missions. This photography is of key importance to -
expccted from other investments. Nowhere is this Soviet agricultural, energy, and mineral resources

mmiore "clear than in Sovict efforts to cstablish a studies including crop yield estimates, the extent of

permancnt continuously manned, orbiting space sta- = crop damage or disease, data on mining, gas, and oil
~ tion. Prcs:dent Brezhnev recently stated that this is a exploration from widely scattered areas ip thc USSR,
; national goal: In this sense the manned orbiting space and plankton movement to locate fish concentrations.
~$tation pmhably ‘has somewhat the same stature in Since 1979 Soviet intefest in these areas has signifi-
_Sovict eyes as did our national goal of placing a man  cantly increased, and we expect that at Jeast six of
" ofi the Moon; Approxxmatc]y one-half of the increase  these missions will be Jaunched annually through
in total cxpcndnmres on space hardware betwecn 1981 1986 in addition to the studies conducted aboard the
. and 1986 will go for this purpose. manned space stations. The increase in civilian space
programs in dollar terms amounts to some $400
Not only wrll the prcsttge returns be great from the million annually} )
orbnmg space stanon, but there will be important '
mxlxmry and economic payoffs as well. For example,  The Soviet space program continues to preempt a
the Soviets mtend to manufacture semiconductors and growing shars of the nation’s most modera production
pecxal alloys aboard the space station. These manu-  and research and development facilities and many of
. factiring experiments have been publicized as having  the finest scientific, engineering, and managerial tal-
~ economic valuc, but they probably will have direct . ents of the economy, and it must be subject to
“military applications as well. Although we are uncer-  considerable revicw in light of current economic per-
tain as to whxch military experiments are 1o bt formance, On balance, the Soviets probably regard -
undertakcn, the Sovicts are likely to pursue research  space systenis as a cost-effective means to increase
“in ASW, ASAT, early warning, 4and other important  military power, enhance prestige at home and abroad,
-defensive and offcnswe missions. Successful space- and gather data applicable to a variety of economic
bas¢d ASW sensor development would dramatically  uses. B3
unprove the Soviets® ability to detect submarines over
large ocean areas. Space-based laser systems could be  Outlook
used to negate other aateihtes or, eventually, to Current Soviet space activities underscore the utility
dcst’réymissilcs of man in space, the usefulness of satellites to support
o : military operations, and the international prestige
Expenditures for the military portion of the space associated with space exploration. Although the new
program, amounting to two-thirds of the total, will space programs will resnlt in increased costs over the
increase during a period of temporary declines in the  next few years, we expect space hardwarc costs to
procurcmeént for other systems such as strategic mis-  level off in the late 1980s as the new satellite networks
siles. Thus, the increascd expenditures for space will  arc established and prove their reliability, The overall

‘not be reflccted in any significant change in the

L

o

overall level and trend in Soviet defense expenditures. Wi .
. ithheld under statutory authority of the
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satellite launch rate, which is currently about 100 per
year, s_'hould peak at about 120 launchqs per year
during the mid-1980s as the Soviets continue to orbit
_both old and new systems until the reliability of the
new systcms has been established. The launch rate
should then fall below 90 launches per year by 1990
as the older systems are phased out and the Soviets
cxploit the increased sophistication and longer life-
times of the new systems. The development of .reus-

" able space systems, the reduced launch rate, and

satellitcs with increased lifetimes in the late 1980s’
will help prevent further rapid increases in space
costs. As their capabilitics in space increase, the
Soviets also will become increasingly dependent upon
the new systems for intelligence collection, navigation
support, and maintaining order-of-battle and target-
ing data.

-Withheld under statutory authoi'ity of the
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