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;'; ' l Expend:tures on the nuclear program of the People's Repubhc of China
totaled an estrmated US $3.7 billion through 1974. Annual spending has moved
: ’up rrregularly lrom,about $150 mllhon in the earl ¥y 1960s to $300 mrlllon in recent
;years.'.;lI ;‘ i iy
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Al 2. Caprtal mvestment and operaiing expenditures have accounted for about
|

48% and 52% of total spending, respectrvely. S'ightly more than half of expenditure
has gone to the constructron and operation of facilities for the production of nuclear .
lmatenals (uramum mining and concentratmg, feed materials and heavy water
’productlon,\ uranium enrichment, and plutonium production). Basic nuclear research

:and nuclear weapons research development fabncation, and testing have accounted
: for. the lre]rnam‘der.i AR R N N ,l‘f .
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l,' : I|3 Calxprtal investment tlrrough 1974 in facrlmes identifi ed as part of the
Clunese nuclear program is estimated to have been about $1.75 bnlhon The largest
amoulmts were spent on mstallatrons for plutomum production, uranium enrichment,
‘and nuclear weapons R&D and fabrication. Capltal investment peaked during the
xearly, to 'mid-1960s |as initial production facilities were being completed. A new

; penod of heavy investment, representmg Chma s second generatxon of production
facrlmes. occurred in l970-7l
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I-:? Operatxng expendrtures on the PRC inuclear program through 1974 are
estlmated at approxnmately $1.9 bllllon. ‘Of ; this total, production of nuclear
matenals accounted for 47%, nuclear' weapons R&D, fabrication, and testing, 33%,
and basrc nuclear research 20%. Annual operating costs have increased continuously
smce the early years of the program as new installations have
By l973~74,, annual i operating COStSlhad rrsen to $220 millio

s

gone into service,
n. Operating costs

der of the decade as second-generatron plants
are brought ;rnto full .operatlon. ' ' S

IR ‘ -
Note'f .Thrs pubhcatlon was prepared by the Ofl‘ ice of Economic Research and
eoordmated wrth the Ot‘l'ce of Scientific lntelhgence More detailed summaries of
the estrmates of capntal mvestment and operating expenditures are available in the

ﬁles of the author. Comments and queries regarding the publication are welcomed.
of the Off‘ ice of Economrc Research,

July 1975
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' Sino-Soviet agreement have never been made pubhc, the USSR is known to have
provuied substantial aid .to China in basic scientific rescarch, raw materials
procurcment ﬁssronable matenals productron, and weapon production facility
esrgn ln l957-58 ‘the Sovret Union supplied China with major items of nuclear

[y
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IL research equmment;as part of an -earlier (April 1955) agreement on ccoperation
b
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'm the peaceful uses of nuclear energy. Included in the equipment was a 7-10
megawatt (MW) (thermal) research reactorlthat was mstalled at the newly created
lnstrtute of |Atomrc Energy (lAE) outsxde Pekmg
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[ 16, - In: June 1959 the Soviet Umon abrogated the 1957 agreement, and in
rmd-l960 wnth the ,wrdemng of the Sino-Soviet rift, Moscow summarily withdrew
; 1ts techmclans of all.sorts from China. Pekmg s determmatron to continue a nuclear

,: ;, .weapons development program remamed unchanged and work continued on the
'} «facilities requrrecl for research, and| the manufacture of nuclear materials. The

Peoples Republrc detonated its first nuclear devnce on 16 October 1964
S L EEE I B B

[ wThe Chmese program has contmued to move forward in sprte of internal
pohtrcal upheavals, notably the Great l..eap Forward (1958-60) and the Cultural

i
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B Revolutlon (l966-69) The program: has had the hlghest priority, and the rapid
. ‘,progress m the field reflects the nuclear program 's near isolation, from political
turmorl For example the PRC progressed from its first fission test in 1964 to

ithe'! successful detonatron of a thermonuclearrdevrce on' 28 December 1966.
lfAlthough the USSR took; four: years and: France more than eight to make this
Hprogressnon, ,Chma made |t in less than three years, working with a much less
1 advanced industrnalg and scxentnﬁc ,base. Today the People's Republic has a

i

;The nuclear program has absorbed a large portion of Chma s choicest
manpower,I machmery, and materrals. Thus, although it currently represents less
than one-quarter of 1% of. Chma S GVP “the program constitutes a substantial cost

m forgone|opportumt|es for mdustnal and | techmcal advances on other. fronts.
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5 ,7 :5 The Chmese nuclear program began in_carnest following the signing in
{Qctober l957 of an:agreement with the Soviet Union concerning "new technology
Eand natronal defense. Prior to that time, Chmes" efforts were limited to uranium
ier"!aratxon and mining ' and basl., nucicar ; research. Although . terms of the

comprehenswe umfrastructure of facilities - spread throughout the country /| |
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a L functron has ‘not’ yet been determmed has been excluded (To avoid ambrgurty
Al 1 l‘ in: gthe coverare |of ;the present estrmates, a llst of facilities mcluded is given in
[ Apendi A) ii: Cor S
. I AN Ef l.x‘?:l; ‘jf{H; Popt e ol f; B ! : ' ;
: co 10 ;These estrmates of expendrture on the PRC nuclear program purport to
RN B represent the dollar spendmg requrred to 'build and' operate the various nuclear
, I installatrons in thc West undcr Chainese techmcal and administrative conditions. The
: :, N dollars used are a | "mixed breed" based on ruble/dollar ratios, direct analogies,
f : ! and, vanous forergn exchange rates. J
b
f?' L ??-s;w SRR R TR
: ?f;" i Funct Allocatron of Expendrturesji: P
[ R H T AT R TR A
n :' o , .The acqursrtron of  a comprehenswe nuclear weapons production
i : eapabrhty requrres 'the constructron and operatron of a large number of diverse,
, -!f facrhtres.'*The largest expendlture is usually associated with facilities for the
; ' p .productron of nuclear materials (uranium mmrng and concentrating, feed materials
i ' ' ‘ 'productlon, uranium ennchment and plutomum productron) In China's case, these
P _expendrtures through 1974 are estimated to have been nearly $2 billion, or 54%
| of .the total cost of the program.\
i
1 Aiﬁff R . ST B PR
“ = i . |¢ Facilities; for the necessary basic. nuclear research and weapons research,
l B development and ‘testing also requrre |srzable expendrtures. Table 2 provides a
!' 1 functronal allocatron of esttmated spendmg on the .Chinese nuclear program. A
. !f ‘; ' bnef dlscusswn of each of the major portions of the program follow:z in the tcxt.
;i ’ ’ Both the drscussron and the estimates of spending presented are limited to activitics
| 'l [. requrredl up to and mcludmg the fabncatron and assembly of nuclear devices. No
, : J e estlmates have been made of expendrtures for nuclear weapons dellvery systems
i e ’(']alnd-‘ oy sea-based mrs.nles Iand arlrcraft).r [ i ‘; |
e S E R S
4 CEL ‘UmnhumExploration, Minlng. and Concentmtln Lo
R L o R T I S I
:' : [ §‘: }f. ‘ | 4.7 Total, expendltures l‘or uramum exploratnon, mining, and concentratmg
i !1 i in: Chma through 11974 are estimated to. have been, about $435 million, 12% of
f ! ; II¢ ; thei total program costs (see Table 2). 0f this amount capital investment and -
ol operatmg expenses make up '57% and 43%, respectively. Operating costs in 1974
. ‘ J ‘f ' re leshmated, at . about $30 n.rlhorZ
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.l P x AR ‘Feed Materials and Heavy Warer hoductlon’ h
b vode ,b R N || .-‘ ty '
NN ERP L ! | | ! s :
' ol o b
R BN S e lis estnma ed to have spen approximately million for the
. l ] 16 ' The PRC| ted to h t tel $475 illion for th 4
hit i;- i ‘productlon of feed materials and heavy water through 1974, About one-third of ' y
' | .
i 1 ! ;these expendutures was for capital mvestment\ 3
SEEREY "
AR | Cumulative operating
S !, expenditures are: estimated at about. $340 ‘million (see Table 2), and annual )
iy 1 i joperatmg costs in ’1974 at about $30 mllhon..| : 5
sl I | o z , K ’| _
Al Ik R R I I B Y ‘ ,
: i “!;; e uBasIc‘ Nuclear 'Research . »} "f S ' -
O U B EYI R I IS P A 1 »f Y; L H"? S : :
EETR I IR RN A AR L :
P § ; ! (I Y Spendmg for basic nuclear researeh,/ ‘ %
% ; i [ has been about $565 million through )
AR .';“11974 :Capital 'expenditures have ar'eounted for about 32% of this amount, or
! . §i 3 approxxmately 3180 million, and operatmg costs for the remainder, about $385
] :% i million (see: Table 2). |
l - l; annual operating expenditures have remained
KR %,” ;relatnvely ‘constant at about $25 mllhon since the mid-1960s.
I R ST R o P
RN EA R S T IRENI S . ' ff- ‘i:‘f ‘1
(REE ;’a‘fl Uranium Enrichment I R i.
IR O R I E N EA |
' O 3’ il 18 Total Chmese expendxtures for uranium enrichment through 1974 are
| il' %; tlmated to have been .about, $545; million, 15% of the total cost of the nuclear :
Al
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S i
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I. 'j; |E’ l!?.‘;;lih-g:;: ‘n“ Eif v'l‘;: i' i 5’ : il .
NI i ' , ‘l9o 3 Cumulatlve operatmg expendltures for 1 uramum enrichment are estimated ;
[’ RN lat 3215 million (see Table 2). Operatmg costs | have increased from about $15 ' ‘
E ‘ imilhon per year in the . period 1964-71 to more than $30 million in 1974,
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o }'} Nuclear Weapons Research Developmem and Fabrication ' .
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i i1 { i l( IAMva 1‘ , | » ii . P N ..
. : o S : b : oA ‘ . : .
i l[!23.,. Total expenditures' by the | Chinese on nuclear weapons R&D and e
o “nbnratnon through 1974 are estimated to have been approximately $880 million. -
i f Capntal mvcstmcnt of about $350 million and operating costs of $530 million make ' o

uplthxs total.; This spendmg category is the largest in the Chinesc program, making b
N # ;! up,24% of total program costs (sce Table 2). Annual operating costs have steadily 7 .
“ 11 increased’ smce the early 19603 to more than $70 miliion in 1974 : _—
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j ;i ;’ Nuclear Weapons Testlng ' : f‘ -
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'“25‘ ; PRC spcndmg for thc‘ testmg of nuclear weapons throug,h 1974 is

o 'estlmated at- 3245 million, 7% of the cost of the nuclear program. SRR

. ' )
jChina is not a signatery of the B
Ltmnted Test Ban Treaty) A T : .
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