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FOREWOERED

The materizl presented in this memorandum ig the result of a con-
tinuing effort by CIA to estimate the costs of the Soviet space program.
It is believed that in the aggregate the estimates in this memorandum
represent a useful approwimation of the magnitude of the funding require-
ments of the Soviet space progrem and its major elements. Implicit in
this judgment is the idea that in the aggregate the various economies
anl diseconomies in the Soviet Program balance, msking the estimate of
the total level of resources hecessary to mount a vigorous space effort
a better approximation than the assessment of the lewel of technology
and costs incorporated in an individisl program. The estimates of
dollar costs are based on current cstimates of the nature of the Soviet
Space programe now under way and of future Soviet space objectives. Ag
various Boviet apace programs unfold end as mizsion objectives and charsc-
teristics of hardware become more clearly defined, the estimates and the
cost factors used in their derivetion will be reevaluated and periodically
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Us AND SOVIET SPACE PROGRAMS:
COMPARATIVE S[ZE#

Summa ry

The space programs of both the United States and the
Soviet Union have demanded a very large commitment of re-
sources during the past few years. The US civil and military
funding requirement reached about $7 billion in Fisecal Years
1964 and 1965, whereas the estimated Soviet reguirement
exceeded §5 billion in Fiscal Year 1965, Although the U5
requirement probably has reached its peak at least for the
next few years, the Soviet requirement appears to be con-
tinuing its rise.

The largest commitments have been to civil Space pro-
grams with the US allocation now running about $5. 5 billion
annually and the Soviet allocation estimated at about $4. 5
billion, Of these amounts, manned spaceflight and launch
vehicle development {which is principally in support of manned
programs) have absorbed by far the largest share -- about 45
percent in the United States and over 55 percent in the USSRk,

# The estimates and conclusions in this memorandam repre-
sent the best judgment of this Office as of 7 February 1966,
The US and estimated Soviet data presented in this memo-
randurn are in terms of funding requirements (budgeted px-
penditures) for space programes. Despite the fact that the
budget expenditures and actual expenditures may differ some-
what on a year-to-year basis, the budget plan has been used
rather than expenditures because it iz the only available series
with sufficient detail to permit cost estimates by mission and
program. In the period covered by this memorandurn, total
annual expenditures are below the funding requirements con-
tained in the budget plan and to some extent lag behind these
requirements. The terms funding requirements and budgeted
expenditures are used interchangeably in this memorandum.
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The judgpment that the USSR is making a large commitment
to a major manned space program is based on the latest National
Intelligence Estimate, NIE 11-1-65, Although the cost esti-
mates are based on a Soviet program to pul a man on the moan
by 1970, competitive with Project Apollo, the magnitude of
the cost estirmmates is generally consistent with a manned lunar
landing pregram aimed at a somewhat later date, as well as
with other major manned space missions such as a large
space station,

The one area in which Soviet allocations appear to have
outélripped those of the United Slates 15 in unmanned lunar/
planetary exploration. This difference reflects the heavy
Soviet commitment to the planetary program, while the US
program, however spectacular it may have been, represents
a comparatively modest effort.




1. Introduction

An sttempt is made in this memorandum to gauge the pace end magni-
tude of the Zoviet space effort. The gauge being used is economic and
the unit of measure iz the cost of the Soviet effort expressed in US
dollar eguivalents. Although there is no direct information on the
ruble costs of the Soviet epace program, it ds possible to estimate
the cost of this program ae if i1 were undertalien im the United States.®
This approach ma¥es it possible fo reduce the hetercgeneous hardware
and activities that compose the US and Soviet epace programs 1o & com-
mon denominator -- that of dollar cost. One chjective of this approach,
obviously, is to obtain & close approximation of the actusl cost of
carrying out the Soviet program fn the United States, but a still more
important purpose is to develop =2 guantitative index of the Soviet
effort, thus providing a measure of the overall magnitude and direc-
tign of this effort.

2. Annual Munding Beguirements

Estimates of Boviet funding reguirements -- the estimsted budgeted
expenditures of the Soviet space program =- are compared with the US
space budget plan for Fiscel Years 1959 throwsh 1965, as shown in Fig-
ure 1. Budgeted expenditures have been used for the purpose of this
comparizon because the requisite details are not ref'lecsted in actusl
U expenditure accounts. Budgeted expenditures represent proposed
vleims againet avallable rescurces as contrasted with actusl expenddi-
tures, which represent resource ulilizetion. Estimstes for the Sovieb
programs are based on the US dsta and, therefore, are expressed in
the same terms; there is no evidence that the USSR has a space budget
plan similar to that of the United States.

Spare funding requirements, ss showm in Figure 1, have been high
for both countries, with those of the Uniled States running fairly
Fur ahbead of those estimeted for the USSR. The US space budget plan
grewv rapidly until 194k, but since that time has leveled off at about
$7 billion annually. Of this amount, about $5.5 billion are alloeated
to civil space activities, and about 21.5 billion go to military pro-
grams. Although the annuel funding requiremente for Soviet speace
programs are eslimated to be running below those of the United States,
they have been growing at a high rale and are approaching the current
levels of the United Steles. There has been no indicalion ss yet
that Soviet roquirements for space have leveled off.

The estimates for the USSR represent only those programs that are
currently identifisble through actual rlights. Be allowance has been
made for mililary space programs that may be under way but have not
yet been identified. Because it is probable that some wnidentified

#  Bee the fippendix.
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military space programs are now under way, citimates of the funding
requirements of Soviet militery space programé are almost certainly
undergtated.

Because of this understatement, a comparison of eivil EDACE Dro-
grams may be more meaningful tham e comparison of the total programa.
Bstimates of funding requirements for civil space for the USSR and the
actusl budget plan for the United States are shown in Figure 2. A1~
though US budgeted expenditures are still shead of those estimated’ for
the USER, the lewvels for the civil Bpace programs of the two countries
ere much closer to esch other than those for a1l space programs taken
together. The funding requirements for civil space programs of both
countries have experienced rapid growth in the past, with the TUSSE
generally lagging behind the United States by about one year. As
with the fotel space reguirement, the planned sllocation for the 1S
eivil epece program leveled off in 1964, whereas that for the USSR
continued to elimb through 1965.

Although there are several resmsons for the difference in the fund-
ing requirements for eivil space programs of the two countries, a
principel reason is believed to be economies effected by the USSR
through the adaptation and use of Tacilities originally used to sup-
port the militery missile program. This ie in keeping with the Soviet
rractice of using fecilities for a dual purpose. The cost of thosge
facilities which support Soviet mizsile programs has been sttributed
to the military and does not form part of the space estimates.

Another resson for the difference iz the estimated lower Soviet
funding reguirement for nanned space flight which stems largely froem
the fact that the Voskhod program makes considerable use of hardware
developed in the Veostok program, unlike the US Gemint vrogram which
represents a marked departure from Project Marcury. The Voskhod
spacecrralt in most important respects is no more than a Vostok, some-
what modified to accommodate three men or two men and sn airiock. In
addition, the launch vehicle used Lo boost Lhe spacecral™t inte orbit
has the same first stage, the 88-6, us that used in the Vostok Orogran.
Moreover, the USER man-rated the upper stage (the Venik third stage)
during the Coemos photo-reconnalssence program, and in all likelihood
the soeft-landing system employed on the Voskhod also was developed asz
part of this same program.

Finally, although the USSR has stressed unmanned lumar and planse-
tary exploration, other progrems related to space sclence and applics-
tlons, with the possible exception of biomedical Drogrars, apparently
have not received the same emphasiz in the USSH thet they have in Lhe
United States. Soviet scienlific satellites in general earry fewer,
simpler experiments than those of the United States having eguivalent
missions, and Lhe Boviet applied gntellite programs -- cormunications,
meteorology, and navigation -- asppear to be congiderably behind similar
Us efforts.




i

BE6EL A4 o amd siuawadinbas Burpueng Euignjauy .,
e J AT N __.._.ln_l_th.-_.x.-..m _u“_._ EN0UDA JUE IO G5 ._ EE a3y ..,._-u._... SWaE ) ...__.,...__nE_
4] CERLIAUSD PRl |as-asnds o) NEaIRE I3 neg B4
Iy Ay .u.n:.ﬂ._.._.h_ o .__._u..ztnn,”_u._ augp

.._r....ﬂmn_ S LI g W n_..ﬂ_.
Aljengdaaues wosfiosd Faog eyl oy saeni
10]=) WG @Y ‘ST s iugioTy & Jaug 2|

Tug mr;._..m_c___._..“.n.. Elu sl +E ] m_.__u.:..._ [ EFH .u_u_.__nc_ sk

IDPUnS | & 3lsiag
PUD S LNDUSIaY [DUS DK @4 40 S IIRUa TR

198l

1111 961

£961

£F

(SYVTTO $71 NOI'TTIE)

+S96T6S61 Ad ‘SINIWTHINOTYE ONIANNI
V S0

SHVHDOUd 3DVdS AMVLITIW ANV TIAID I91A0S (4 LVHILLST AN
L 34N ‘-'




WEI 89 IZEES

ECEL A4 o4 soud sjuawstinber Guipeny Bulprjou),

£961 1961 096l + 96|

0

(SYVTT1OA §71 NOITHg!
$O61-6861 A ‘SINAWIHINOTY ONIANNA
SWVEO0Ud 3IDVdS TIAI™ TAIAOS AILVIWNIIST ANV SN
z 3dnaid

L




Cipde T

3. PFunding Implications of s Manned Lunar Tending

The estimates shown in Flgure 2 reflect the indltial installment of
I'unds sasigned to a Soviet manned lunsr landing program that would be
competitive with the US Froject Apollo. The besis for including this
program in the estimates is Ehrushchev's acknovledgement in November
1963 and again in July 1964 of a Boviel effert to put a man on the
moon, as well as the spate of statements by Soviet ascientists and
cosmonauts concerning a mapned lunar landing. Ancther consideratdion
in this judgment iz the urgency with which Sowviet sclentiste have
sought informstion on the lunar surface with the aid of soft landers
gince at leagt May 19G65.

If the Soviet program is compelitive, numerous activities not yet
visible to the intelligence community must now be under way. In ordser
to have flight bhardware ready for testing during 1967, the USSE should
now be developing the lsunch wvehicle, spacecraft, and other mission
hardware regquired in the PrOgrat. Thus the commitment of rescurces i
to the program should elready be substantisl. It is estimated that,
a5 a minimum, the USER could be planning expendltures on the order
aof #5 billion to 3 billion for the development of a launeh vehicls
suitable for the mission. Beyond this minimum, & manned program of
the magnitude of a lunar landing or large space station could reguire
on the crder of an sdditional $8 billion to $9 billion, bringing the
total program estimate to about $1b Liilion.¥

Although alwmost all other Soviet space programs hove experienced
stesdy growth in the past fow years, Lhe ecstimsted manned lunar landing
progroam is largely responsible for the high level and rapid growth in
the estimate of the Soviet civil space budget plan. Almost 55 percent
of total budgeted expenditures Tor Soviet civil space progrems in 1965
zre epbimated to have been absorbed directly or indirectly by this
gingle underteking. In the United States, Project Apollo and other
aclivities related to this project accounted for more than 50 percent
of HASA"s 1965 budget plan.

1If the Boviet manned lunar landing is not competitive with Apoello
but iz scheduled for a date in the 19707z, the zannuzal budget plans
would be somewhat lower than those estimated. Hevertheless, studies
based on the US Apollo program show Lhat Lhe overall program budget
plan ineresses ss the duration of the program is lengthensd, and annusl
funding requirements remain substantlial throughoul the life of the
DrOgrem.

Even if no Soviet manned lunar landing is in progress, Lhe zapid
pace of other portions of the spece program coupled with the tenor of

#  Although the Lotel Project Apollio funding regquirement is about 2159.%
Billicn, the Apollio requirement for calegories comparable to those in-
cluded in the estimate Cor the USSR would be on ihe order of $16 billion.

-5 -
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Soviet slalements suggests that some other major space program of
eguivalent scale must be under way. The most likely alternative is &
program to orbit a very large wmanned space station. Estimates for such
g program are of the same magnitude ag those for e manned lunar landing.
Thus, whatever ultimete Soviet intentions may be, there are indications
that substantial commltments probably have already been made and that
the Soviet piwil spare funding requirement is likely to remain high in
the next few years.

L. Cumnlative Funding Regquirements

Zome concept of the relative importance of different classes of
missions in the United States and the USSR is provided by Figure 3,
which shows cumulative funding requirements by mission. Through
Figeel Year 196%, the United States has allocated 7O percent of the
total apace budget plan to civil projects mnd 30 percent to military.
A similar eomperison for the USSR is not meaningful, because, ag noted
above, there is uncertainty about the magnitude of the Seviet militery
spree effort.  Thus far, US eivil programs have accounted for about
219 billion, whereas Soviet civil programs are estimated to have re-
ceived well over $12 billion, about two-thirds as much as the US
Programns.

Within the civil space accounts of both countries, the man-in-
space program clearly bas received ftop pricrity. About 30 porcent oU
the total Soviet clvil speee effort has been devoted to this program,
compared with 2% percent of US eivil funding requirements. ‘'The estl-
mated Soviet manned effort includes Vostok, Veskhod, and & lunar
landing program (or a large space station) s well as the leading
aedge of a eircumluner mission and o smoll epace station. The US pro-
gram represents budgeted expenditures for Lhe Meroury, Gemini, and
Apnllo projects. The reason for the relatively low figure in this
category is that the budgel plan Tor the development of the Baturn
family of launch vehicles is not carried as part of the Apollo pro-
gram, as is done by MHASA, but has been put Iinto & separate category
for more direct comparability with what 1s obeservable on the Sowiel
g2ide.

The aceount covering development of the launch wehicle includes
budgeted expenditures only for those Launch wvehicles, upper sleges,
and engines intended specifically for use in accomplishing civil space
missicns. This account does oot include budseted expenditures for
developing military missiles adapted ['or use as apace launch wehioles.
For example, the development of neither the U Atlas nor the Soviet
S6-6 10BM iz ineluded in this account. The sost of Lhese Launeh
vehicles when used in accomplishing missions that form part of &
gpecilic space program isg, of couwrse, incloded ip the budgel plan
for thai program.
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In mddition to the Saturn series of launch vehicles, the US account
also includes such hardware as the Scout launch vehicle mnd the Centsur
upper atage. The Soviet account includes the Proton booszter and upper
stages such as the Lunik, the Venik third end fourth stages, and the
Polet. Based on spparent Soviet intent to mount a major mannsd space
program during this decade, the estimates of Soviat funding require-
ments also include the development of a large launch vehiele in the
Saturn V elass, which would be necessary to accomplish a manned lunar
landing and which would have no militsry role as an ICEM. .

Despite the large payload capability provided by the 88-6 ICEM,
the USSR has found it necessary Lo make a substantial commitment to
developmenl of launch wehicles. The estimated Soviet funding reguire-
ment totals sbout $3.5 billion and almost equals that of the United
States. Tor the USSR, thie sum represents auout 2% percent of the
estimated civil space reduirements, as compared with mbout 20 percent
for the Umited States.

Construction of facilities represents a major item in the US space
budget, with about 2.5 billion budgeted thus far for this purpose.
As moted above, it is believed that the USSR has been able to effect
coonomies in this ares through the uge of existing military installs-
tiong in the space program. Oosparstively 1ittle consiruction is
believed to be related directly to the Soviel space program, snd thie
ie reflected in the relstively low estimate of Soviet funding require-
ments for this purpoee shown in Figure 3.

Space sclence and applications have taken a relatively small
share of the total ciwvil space funding requiremsnts of both countries,
with that of the United States accounting for about 8 percent snd that
eatimated for the USSR, sbout 5 percent. One regson for this differ-
ence scems to be that the Unlted States has erphasized applied sztel-
lite programé Lo a greater extent than kas the USSE. It should be
noted that this category excludes budseted expenditures for unmanned
lunar/pl anetary exploration, whick fa shown in & separate acecount.

The unmenned lunar/planstary exploration programs shown in Figure b
are the only programs for which estimated Soviet funding requirements
appear to exceed those of the United States. Ironieslly, thisg is one
field of space exploration in which the United States had up uhtil the
ol landing of Luna 9 geored ite most speclaculsr successes orer this
UsSH. The primary reason for the dilffTerence is the large commitment
made by the USSR to the planetary progrem. The USSR initisted this
program in the early 1950's and has availed ftsel? of every favorable
opportunity to lsunch one or more probes either to Venus or Mars.

The program has been in suck di fficulty that in 1965 the USSR con-
ducted an engineering test of plenebtary probe hardware (Pond 1) during
an unfavorable perdiod. Hevertheless, Lthis probe and the three attenpls
in Dovember 1965 provide a strong indication that the USSR intends to




continue to pursue a vigorcus ummanned planetary explerstion program
in this decade. Dy contrast the US plans only one Mariner probe be-
Twoen now and 196
be launched wntil

Y, and the sophisticated Voyager vehicles will neot
1973.
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AFFENDLIY
METHODOLOGY

The cost of the Soviet space program is estimated in terms of
budgeted cxpenditures expressed in dollar eguivalents, ss if the pro-
gram were belng undertaken in the United Statez. This approsch has
beaen adopted because there iz no direct information on the astual
ruble costs of the Soviet program. The estimated funding requirement
of the Soviet space program can thus be compared directly with that
ol the US space orogrem.

Bacause thers are no direct cost data, the funding requirement of
the Boviet program was estimated by approximating thal of its con-
stituent elements. In effect, the total regquirement of the Soviet
program was reconstructed from itz identified and estimated parta.
[dentified programs are those in which launches have slready eccurred,
such as Cosmos, Elakbtron, and Molniya-1; estimated programs are those
in the pre-launch phase, such as a meteorclogical satellite program,
which ig believed to exist because of US-Soviet sgreements signed as
early as 1562, and a manned lunar landing program, which Ehrushchev
acknowlaedped in November 1963,

Seientific and technical analysls, and to zome extent the 255
ftself, have been relied on o identify a wlssion or program. Once
The notore of a mlssion has been esteblished, its: funding requirvement
ig estimaled on the basiz of US budgetary information provided by MASA,
Defense, and other government agencles. These date were adjusted to
reflect actual Soviet hardware known to be used os well as differences
In hardware design and fabrication.

The method used to approximate individual Soviet space programs
iz illustrated in Figure 9. ‘Thiz exarple shows how the Soviet Vestok
program waaz estimated on the besis of Projeclt Mercury. Both are firste-
generation manned space prograss thol took place in about the same
time frame, and for that reason, the Mercury program seems well suited
as an analog for the Vostok program.

For bhe purpose of cost eastimation, the progrom was divided into
three categories: spacecraft, launch, and support. The cost of the
spacecral’t repressnts the planned cost of developlng the zpeoecraft
ag well a3 the sctual mission hardwsre, Because in most instances
relatively l'ew details are Known sbout the Soviet hardware, use was
made ol some characterisbie of the hardware which can be readily
cilimated and which bears some funetionel relaticnship to costa. In
thiz example the total orbited weighl of the Soviet and US hardware
was usedd, which necessitates some Parther adjustments for more direct
comparability. In the edample shown, Mercury weighs 3,500 pounds and

-9_
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Voatok well over 10,000 pounds. It would be misleading to estimate
the cost of the Vostok progrem using an unadjusted cost factor derived
from Mercury, perticularly when a large share ol the Vostok welght
{over 2,000 pounds) is attributsble to batteries. Therefore, uzeful
payloed was used as the unit of welghl to determine the estimeted
funding requirement for the Vastok spacecraft, Useful payload iz an
arbitrarily defined unit intended to take account of major differences
in spacecraft design and subsystem weight. Applying the Mereury cost
factor ($7,800) to the adjusted Vostok weight ylelds the estimated .
program requiremsnt for the Vostok spacecraft.

Launch costs include the booster snd lsunch serviees enid Are
estimated using & cost factor for placing one pound of payload in &
100-dauticel mile orbit. Thesze cost factors are consistent with
estimates of the costsz of Soviet hardware known to be uged in sccom-
plishing the space mission, adjusted to reflsct the use of the booster
as & space launch wehicle and to include lsunch operation costs.

dpacecraft, lsunch, and mission aupport make up the total funding
requirement for the program. Estimates of mission support costs are
taken from the closest US analog. Once the funding requirement I'or
the total program had been establiszhed this total wag dlstributed
over time in genersl accordance with the pattarn observed in the
clogest U3 analeg. Adjustments wers made in the distribution to take
account of differences in the scale of the programs and in the sched-
ules for accomplishing mission cbjectives.

There are other costs lncurred becsuse of specific programs but
aot directly related to them. These are nonprogram costs for sueh
activities sg administrstion, resesrch and technology, and tracking
and data acquisition, The coste for these activitics were sstimated
on the basis of ldentified progroms snd were pubt into separate account-
ing categories.

Uneerteinties arising from poorly defined or unknown hardware
characteristics and mission profiles surely result in insccurscies in
Lhe esiimates for individusl Sovist programs.  In addition, individual
Soviet programs msy enjoy economies or ineur penalties which are not
present in the corresponding US program. However, despite uncertainties
in the estimates for an individusl program, it ls belisved that in the
aggrogate the estimates presented in this memorandum represent s useful
approximation of the magnitude of Lhe furding requirements of the Soviet
apace program and its major components. IDmpliecit in this judgment is
Lhe idea that in the sggregate the various economies and diseconnmies
in the Soviet program balance, msking the estimate of the total level
of respurces necessary ko mount 2 vigorous space olfort 2 better
approximalion than the sssessment of the level of techrology and costs
incorporated in & single program.
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