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THE EFFECTS OF NUCLEAR PROLIFERATION.

I. INTRODUCTION -
N Thene'are a number of states which have the cabacity to build

nuc]ear weaoons today and may deve10p the mot1vat1on to do SO w1th1n o

'the forseeab1e future. Ind1a Pak1stan, Tsrael and South Afr1ca were-
11sted in 1972 by the Stockho]m Internat1ona1 Peace Research Inst1-
: tute as keep1nq a nuc1ear opt1on open and 11ke1y to’ face ser1ous
:secur1ty threats in the near future. 1 0ther states, such as Braz11
-and Argentina, have refused to s1qn the Nuc1ear Non-Pro11ferat1on

.\Treaty (NPT) because.theyrc1a1m 1t might 1nterfere'w1th the peacefu]

uses’of,atomic‘energy for economic deVe]opment.. Japan;and-Egypt have_

"signed~the-Tneaty,'but not ratified it. Moreover, states'1ike”West”
fGermany, wh1ch have signed and rat1f1ed cannot be cons1dered foreverv
‘ ommjtted to;non-nuc1ear status. Art1c1e X of the NPT exp11c1t1y

recognizes_the“right of states to w1thdraw from the Treaty on three

mbnths notice'_ Internat1ona1 s1tuat1ons and governments w111 change

.. in the future as they have 1n the past. Hence p011c1es will change.,
',In short, there are now and will be in the future nat1ona1 dec1s1on-

_makers eva]uat1ng the costs and benef1ts of acqu1r1nq nuc]ear weapons

‘A 1arge segment of the scho]ar]y commun1ty and. a number of states—

men feel that further nuclear pr011ferat1on——an increase in. the num-v“_

~ ber of‘states_possess1ng nuclear weapons--1svdangerous,for_the'wor]d
and shou1d be avoided. This implies that they know the'effects of
'nuc1ear pro11ferat1on and that those effects are bad.: If these two

‘th1ngs are known, then a11 that rema1ns is to commun1cate them to the
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decision-makers in potential nuclear states. -Unfortunately, however,

wniting'onzthe subject of nuclear pno1iferationAgenena11ybmakes two

‘errors,which greatTy reduce its influence as policy advice. First‘~

<arguments and ana]yses of the effects of nuclear pro11ferat1on gen-

erally focus at the global. level. Nuclear pro11ferat1on is v1ewed as

‘bad for the 1nternat1ona1 system as a ‘whole. Wh11e system1c affects h

no- doubt p1ay a role in. nat1ona1 decisions, they are often subord1n-

ated to nat1ona1 cons1derat1ons ~ Hence, ana]ys1s‘shou1d-focus on the
_effectSnofvnuc1eariacqu1s1t1on on proliferating states themse1Ves;
‘vrather than‘on'the world as a whole. .Second the StUdy’of decisfons‘f

to "go nuc1ear“ and their consequences have been dom1nated by specu]a- 7

t1ve research Ana1ysts have fa11ed to -take advantaqe of the evidence
ava11ab1e from past cases of pro]1ferat1on

As a consequence of these two errors--1gnor1ng the effects of

r‘zacqu1s1t1on on the new nuc]ear state and fa111ng to study the past

jvexper1ences of the ex1st1nq nuc1ear states in. a comparat1ve way-~the

scho]ar]y 11terature on nuc1ear pro11ferat1on has become 1arge1y 1r-'

‘re1evant to dec1s1on-makers in potent1a1 nuc1ear states Th1s article
.:argues that there is a need for’ exam1nat1on of the maJor propos1t1ons

'about the effects of nuc]ear pro]1ferat1on on both 1nternat1ona1 Sys-

tem and the\pro]iferating state. It selects onefproposition—-that

direct economic costs of defense will rise following nuclear acquisi-

tion--for empirical analysis.. It invites, and urges other scholars ;

-vto:he1pimove the_studyiof nuclear bro]iferation out offthe.rea1m;of

fnfonmed specu1ationiand into the field of testable onopositions.
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IT. THE DOMINANT TYPES OF RESEARCH

The study of nuclear pro11ferat1on has been dom1nated by three

‘.,types of mater1a1-—( ) ‘case histories of the dec1s1on’processes'by :

wh1ch a state -has dec1ded to "00 nuclear" or to refra1n from do1ng

~so;2 (b) speculative efforts to predict future act1ons of states, .
ive1ther the 11ke11hood of the1r dec1d1ng to Jo1n the nuc1ear c1ub or
the1r probab]e react1on to a dec1s1on of another state to do s0; 3 and~
S( ) abstractgmode]ang exercises seek1ng to_111um1nate;future 1nterna-

_tiona1 systems in which nuclear proliferation has already occurred.?

a Each of these types of research‘considers'the effects of nuc]ear

'pro11feration - Studies of past dec1s1ons about "do1ng nuc1ear in-
vo]ve efforts to determ1ne the changes which dec1s1on makers expected_

to occur 1n the 1nternat1ona1 system when they dec1ded to deve1op nu-

c1ear weapons capab111ty 9pecu1at1ons about future dec1s1ons seek

to estab11sh the expected outcomes from those dec1s1ons ' These spec-

/

.u1at1ons are usua11y cast in terms of the changes in the nat1ona1 and-

1nternat1ona1 arenas . wh1ch wou1d resu1t and the advantages or d1sad-

4vantages wh1ch:are therefore expected. Modeling future 1nternat1ona1

Systems invo]ves'the'study of -the character1st1cs of those-systems
after pro11ferat1on and, directly or 1nd1rect1y, of the changes
brought about by an- 1ncrease 1n the number of nuc]ear powers

Th1s art1c1e does~not reJect these types of research Fach’of

' them has vaTue, JUSt as each has: prob1ems Wh11e the assumpt1ons of

mode11ng exerc1ses are either untested or known to be fa1se they

a11ow greater r1gor than the tortuous process of trac1nq dec1s1on-

' makfng h1story. .wh11e the ev1dence supporting specu]at1ons about

i
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tuture-state decisions is ihcomp]éte these. studies do provide po1icy

suggest1ons .and evaluations ta11ored to the spec1f1c 1ssues confront-

ing dec1s1on-makers at a spec1f1c point in t1me While decision-
mak1ng'h1stor1es lack sweeping genera11zab]11ty, they are alert to

therubt]eties of bureaucratic poﬁttics and to the‘sitUationa]ldif—~~r

f ferences which ihf1uence policy choices‘ Dec1s1on-mak1ng h1stor1es
'usua11y focus on the pre pro11ferat1on phase, specu]at1ve analyses.

. on the dec1s1on itself and the per1od 1mmed1ate1y fo11ow1nq wh11e

mode11ng exerc1ses tend to focus on a period well after pro11ferat1on

v

occurs As a group, these. three types of study allow eva]uat1on of

yrnuc1ear pro11ferat1on from a variety of points of v1ew each of wh1ch

he1ps to overcome the 1nadequac1es of the others

Scho]ars us1nq these approaches have fa11ed however to. fu]]y

~ examine the ev1dence available to them wh11e there 1s a great deal .
*‘of 1nformat10n suggestjhg-the changes which dee1s1on5makers and an-
vaTysts ercted'to‘oCCur‘fo11owing an increase in the number of nu-

_c1ear states, there are no stud1es which focus on whether or not those -

'-changes actua]]y occurred fo11ow1ng nuc]ear acqy1s1t1on Hence, the

research s 1ncomp1ete Neither advice nor warnings can be offered on

‘the basis that British decision-makers thought.they would reduce the

costs of defense by going nuclear. Only evidence that costs were in-

creased or: decreased will be conv1nc1nq ’ Those who would influence

;po11cy in th1s cruc1a1 arena must be- prepared to qo beyond abstract

“Tlogic and specu]atjon.
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: III PROPOSITIONS ABOUT: THE EFFECTS OF NUCLEAR PROLIFERATION
- | i A. Expected Effects
Dec1s1on mak1ng h1stor1es mode11ng exerc1ses and specuIat1ve

anaIyses have produced a set of folk wisdom about_the ‘effects of nu- - -

cIear pr011ferat1on At the internationaI IeveI 'there'is virtual
“‘unan1m1ty on the concIus1on that nucIear proI1ferat1on is undes1rab1e.‘
‘The three arguments most often made n support of th1s concIus1on can

be stated as propos1t1ons

N

g Prop051t1on 1: .Nuclear proI1ferat1on 1ncreases the probab111ty |
| _ - of nuclear warfare.’ . = dfl f'f;fif‘ !
.IPropositIon'Z: The acqu1s1t1on of nucIear weapons by one state
'" ‘IwiII result in their:acquisttton{by others 6
f%lProposittona3: ,Hor1zonta1 nuclear proI1ferat1on (an 1ncrease in
: J | | the number of states possess1nq nucIear weapons)
will resuIt 1n vertical proI1ferat1on (an 1ncrease
in- the quant1ty or quaI1ty of nucIear weapons in
| ‘the hands of ex1st1nq nuclear states). 7 | |
Perhaps‘the most widely researched propos1t1on reIat1ng to the ef-«
fects of nucIear proI1ferat1on is its 1nf1uence on aII1ances
tProposition 4. NucIear proI1ferat1on tends to destroy or prevent

the formation of aII1ances 8

" This may be good or bad depend1ng on the des1rab111ty of the a111ances ‘

‘ 1nvoIved

When’ v1ewed from- the nat1ona1 perspect1ve there is a great deaI

' fof‘controversy as. to whethervor not nucIear proItferat1on}w1]I be

-
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- advantageous There are four qenera] propos1t1ons wh1ch appear in the

t11terature on the\effects of nuc]ear pro11ferat1on at the state 1eve1

Interest1ng]y, two of these propos1t1ons are found in d1ametr1ca11y

opposing form--proliferation 1s expected bv some ana]ysts to 1ncrease

: secur1ty, by others to reduce it; it 1s seen as increasing the cost

of defense by some authors, wh11e others see 1t as reduc1nq those

'costs

Proposition 5: Nuclear weapons cabability resu]ts in increased

| independence of action, particularly in'the fnr-

e1qn policy arena. 9 | | | -

d:'Prdbdsittdn'6}‘,Nuclear weapons capab111ty resu]ts 1n increased
. i | ; prest1ge and 1nf1uence in fore1qn re]at1ons ]0 ;
.'Proposition~7: Nuc]ear weapons capab111ty resu]ts in 1ncreased
} .(decreased) secur1ty 1 -

;Q'RrOposition‘8~ dNucIear weapons capab111ty results 1n decreased

R :" o " (1ncreased) cost of defense. 12

Each of these propos1t1ons focuses on an issue wh1ch dec1s1on- :

L makers and ana]ysts concerned w1th nuc]ear pro11ferat1on cons1der im-

'_portant The1r evaluation is d1ff1cu1t " Fach must be stud1ed 1f

) po11cy makers in potent1a1 pro]1ferat1na countr1es are to make reasoned

choices. Unfortunate1y, these propos1t1ons are seldom- stated exp11—

c1t1y and even less frequent1y exam1ned w1th r1qor

B Can the Propositions be Evaluated thhbut Evidence? -

The simplest, most often~repeated’and;,to many, the most convin-

\dcing'argument‘leading to the conclusion that nuclear prq]iferationxis
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d“bad"”is summed‘up in Proposition 1, '"Nuclear.proﬁiferation increases--
‘ the probabi11ty of nuciear warfare." ~ The text of the’ Treaty on the

Non Pr011ferat1on of Nuc1ear Weapons gives on]y one reason for the

{

Treaty--that the states concluding it be11eve “that'the»pr011ferat1on

of nuc1ear weapons wou]d ser1ous1y enhance the danger of nuc]ear war,

.and that "devastat1on would be v1s1ted upon all mank1nd by a nuclear

war." The,1972 World Armaments and Disarmament Yearbook, published

- by the_Stockho1m Internationa1 PeacevResearch»Institute, argues simply

that, "if ever used again, nuclear weapons may lead to an unlimited

_]human catastrOphe?-and'the risks of use by any cause are'1ike1y‘to in-
'crease, at 1east to. some degree the more independent possessor nat1ons “

‘there are 1n the wor]d ]3

Many ana]ysts have chosen to | dea1 w1th th1s 1ssue by assumpt1on

:and 1og1c There are however three prob]ems w1th the argument

o

‘F1rst 1t assumes that nuc]ear warfare 1s the worst poss1b1e occur-

rence for, mank1nd Second it assumes that the probab111ty of nuc]ear

wacc1dent or warfare is dependent so1e1y on the number of weapons pos- ,

sessed and the number of dec1s1on structures capab]e (de11berate1y or

. 1nadvertent1y) of dec1d1ng to use them. Th1rd, it 1eads toward the -
conc1us1on that hav1ng decided that the 1nternat1ona1 system would be

- harmed by nuc]ear pro11ferat1on p011t1ca1 sc1ent1sts are free to 1g-

nore 1ssues re1at1ng to national costs and benef1ts of pro11ferat1on
Is a nuclear acc1dent or eveh nuc1ear warfare the worst poss1b1e

occurrence7 It would be d1ff1cu1t 1ndeed to 1mag1ne any catastrophe

“which-mank1nd 1s‘capab]e of visiting upon'1tse1f wh]ch would be worse::

- than.a full-scale nuc]ear war involving the'superp0wers,and including
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jargument is weak because it can on1y be 11nked to nuc1ear warfare

8
the devastation of population centers. If‘this>is'what is'meant by

the term "nuc]ear‘warfare" in'Proposition 1, as it is. apparent]y meant

in the text of the Non- Pro11ferat1on Treaty and the SIPRI Yearbook

then the1r .can be 11tt1e doubt of 1ts 1nherent ev11
However, not al] nuc]ear warfare wou]d 1nvo]ve th1s awesome

1eve1 of destruction. Situations involving limited or tact1ca1auses

- of nuc1ear weapons ‘in preference to70ther;’non—nuc]ear occurrences can

be forseen The defense of western Europe against'conVentional attack
has depended for years on prompt use of tact1ca1 nuc1ear weapons

Sma]]er states may see Timited nuclear capac1ty as a: way of avo1d1no

convent1ona1 war by deterr1nq 1arge neighbors. The use of 11m1ted

'nuc1ear capac1ty by Israe1 against convent1ona1 forces threaten1ng to

overrun popu]at1on centers m1ght be v1ewed as preferab]e to the qeno-

‘Ac1de whtchucould occur in the absence of that nuc1ear warfare;»?The_‘

point jSunot‘that'theseApossib1e uses of nuclear weapons are good,

but rather that there are situations in which the'use‘of_some‘nUclean_

Wéapons'may be preferable to so1utions ré]ying’on1y on conventiona1"

,ecapac1ty Hence, "nuclear warfare” cannot - be presumed to be 1nherent1y' |

v»ev11 under all c1rcumstances

Can 1t be shown through simple app11cat1on of 1og1c that nuc]ear

_ ‘pr011ferat1on increases the probability of nuc]ear warfare? The arqu- :

L lment may'take two forms--(a)-the qreater-the number of nuc1ear-weapons_

in the world the h1gher the probab111ty that one w111 exp1ode and

(b)- the greater the number of decision structures capab]e of 1n1t1at1ng

nuc]ear warfare the higher the probab111ty one w111 do SO, The f1rst

i
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through comp1ex scenar1ous wh1ch themse1ves have 1ow probab111t1es.
To result in-all out nuclear war, not on1y must the damage from an
acc1denta1 detonat1on be believed. to have been caused by a: fore1gn .

power but a]so the 1so1ated detonation must somehow set a process

r
»of nuc]ear esca]at1on in motion.

Sy -

By far the stronger argument is that nuc1ear pro11ferat1on means,f‘

' by def1n1t1on, an increase in the number of dec1s1on structures cap- ‘

~able of 1n1t1at1ng nuclear warfare If it is the case that the prob-

ability of nuclear warfare is dependent on]y on the number of dec1s1on N
structures capab]e'of‘1n1t1at1ng it and the probab11tty_that'any g1venf'“

decision structure would do so is independent of the number of nuclear

- states, then it would follow that an increase in thefnUmber of nuclear
fStates will lead to an increase in the probabi]tty of nuc]ear~warfare

It appears reasonab]e to argue however that these. two probab111t1es

are not jndependent The acqu1s1t1on of nuc]ear weapons by anew -

statezmay result in agreduct1onrof the w1111ngness,of 1ts dec:s1on-

_ makers to place themselves in a confrontation with other nuclear states.

_ §imi1ar1y, other nuclear states may allow the'new nuc1ear power more

freedom of act1on-—be 1ess willing to present threats to 1ts perce1ved

v1ta1 1nterests

 An. argument can be made that nuc1ear pro11ferat1on decreases the

.’probab111ty of nuc]ear warfare. Certa1n1y the Un1ted States had a

‘far higher probab111ty of us1ng ‘nuclear weapons dur1ng ‘the years 1n'w

wh1ch she possessed nuclear monopo]y than at any t1me since. Is th1s 3

. argument un1que to the change from one to two powers7 No The on1y v

-1mped1ment tolnuc1ear warfare in a two power wor}d_1s fear,of‘direet.?
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s reta1fation ' Sufficient'offensive force would a11owlfirst'strikev.‘
"capac1ty and efforts to atta1n that force 1eve1 m1oht set off a nu-
~c1ear ho]ocaust Add a th1rd nuc]ear power and two factors change.
,Ftrst the amount of offens1ve force necessary to dom1nate the ent1re
, system must increase suff1c1ent1y to a11ow s1mu1taneous destruct1on‘f
:of two,opponents. Second, the danger 1nherent 1n,attack1ng on1y one

. other nuclear power increases great1y—§thecthird/power coU]dhbe ]eft~

as the.soJe-strong survivor. Each addition of a new nuclear power

. resu1ts in-further"increases in the amount,ofaforce_neededvto dominate o

the'system and/the danger inyo]?ed in attacking a portion of the sys;i
" The point of 'all this is not that nuclear proliferation is good :

or,eyen:that'it can be ]ogicallyvdemonstrated that jtfwf]] change the

probability of nuclear warfare. Rather, it is to demonstrate that
;"1ogic and/asshmption Cannot by ‘themselves, answer these questions

;Even if 1og1c cou]d demonstrate that nuclear pro]1ferat1on is 1nher—‘

ent]y ev11 for the 1nternat1ona1 system however the ob11gat1on of

‘po11t1ca1 sc1ent1sts to exam1ne the effects of nuc]ear pro11ferat1on

:wou1d not be sat1sf1ed The decision to deve]op nuc]ear weapons, or

to refra1n from doing so, is made by nat1ona1 dec1s1on makers Wh11e

',knowledqe that pro]1ferat1on is- bad for the 1nternat1ona1 system may

1nf1uence the1r dec1s1ons, domest1c factors and the costs and benef1ts

to the state w111 a1so p]ay an 1mportant role. S1tuat1ons in wh1ch

_states seek un11atera1 short run advantage at the r1sk of ser1ous harm

“to other parties and even to themse1ves in the 1onq run are not un-

fam111ar,tovp011t1ca1 scientists. l'mmr1ca1 research into the effects

v
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: up efforts to ma1nta1h an 1ndependent nuc1ear deterrent

N | o
of nuclear acquisition on new nuclear states shouId,'therefore; aIsof'

be ‘carried out.

"IV, PROPOSITION EIGHT: A PARTIAL TEST

Th1s sect1on seeks to demonstrate that understand1ng of the ef—v;

Y

 fects of nuclear pro]1ferat1on can be enhanced throuqh a carefu1 ex?‘

- amination of the experience of the nuc1ear states. Research on this

topic must be performed with caution, however, rConteXtuaI,varjabIes

fcannot-be ignored since the number Of cases avaiIabIe fs too sma11'to
’perm1t the assumpt1on that they are randomly distributed 1n the data

- set. Moreover the cost of erroneous adv1ce or dec1s1on in the nu— '

c1ear pro]1ferat1on area is high. Research resu1ts, oart1cu1ar1y at“"

_th1s early stage of anaIys1s must therefore be . 1nterpreted conserv—v
~at1ve1y and’ understood as tentative and’ sugqest1ve rather than def1n-

v1t1ve

Propos1t1on Eight states, "Nuclear weapons capability resuIts in

;decreased (1ncreased) costs of defense.” In the early 1950 s, the

British decision to emphasize atomic weapon deve]opment was based =

~ partially on this idea.'* The French claim to have reduced defense

costs whil maintaining nuclear forces 15 In‘other'contexts, however,. .

the oppos1te argument ‘has been made. The costs of deve]ooment de-

'p10yment and maintenance of nuclear forces have for examp1e been’

seen as a maJor 1mped1ment to an Ind1an dec1s1on to deve]op nuc]ear"

_ weapons capac1ty,1§ -and are asserted as the reason: why. Br1ta1n qave

17

The propos1t1on 1mp11es that it 1s poss1b1e to subst1tute nuc1ear

capab111ty for some other tyoes of m111tary capac1ty The subst]tut1on
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"‘may be direct (having nuclear Capacity'may be exoectetho make defeat~f‘
'of an oppos1ng state possible w1th fewer men and 1ess mater1e1 than 1f

'convent1ona1 weapons were ut111zed) or 1nd1rect (hav1ng nuc]ear ‘weapons

may be expected to prevent or deter an attack‘by-an”oppOSing state,:

thus reduc1nq the Tevel of general m111tary preparedness wh1ch 1s nec-

L'essary)'

The issue of the cost of nuclear weapons is entangled in the pur;h’ .

' pose for which military forces are maintained. For the powerfu];states:
“of the world, -"defense" seems to be defined'more'broad1yathan>mere4
“maintenance of territorial integrity. It means maintenance of inf]u-

dlence around-the world. Hence, conf11cts such as Korea, Indo- Ch1na,

A]qer1a the Dom1n1can Repub11c, !ungary, V1et Nam Czechos]ovak1a

' and the Suez adventure should be counted as’ part of the costs of de-
:fense,for these states, Nhereuthese conflicts occurred in thegabsence-
ﬂof nuc1ear weapons they represent. part of the‘cost of maintaininq in-
~fluence. When they occur in spite of nuclear weapons capab111ty, they
‘fare a type of influence maintenance wh1ch cannot be avo1ded throuqh

-possess1on of those weapons.

B. Measurement of Economic}Cost
The ana1yses wh1ch follow focus on direct cost of defense over

time. D1rect costs are the year to year m111tary expend1tures of a

,state Four d1fferent measures are ut111zed The abso]ute cost of‘ ’

defense measured in constant value, is the f1rst ,Second;.the de-:

_ fense expenditure per capita. is calculated. This measure views the

,'bopu1ation,of‘the'state'as a productive resource, with each individual
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‘representing a capacity to pay a portion of the cost of defense. Hence, .

,the»abso1Ute,defense burden of each member of the popu]ation/is,one :

measure which assesses the ability of the‘society to pay its mi]itary>Tv
bills. 'Third, the rate of change‘in'defense expenditure is eXamined.

This prov1des a more prec1se basis -for the eva1uat1on of the cost of

proliferation. If a prenuc1ear and a nuc1ear per1od each show h1gh

and rising defense costs, determining which resu1ted 1n5the'most,rap1d |

rise in expenditure will indtcate which wou'ld Teaditona higher‘cost

'vover t1me F1na11y, the proport1on of gross national- product wh1ch

1 the state devoted to defense is used, Th1s measure takes 1nto account o

the ab111ty of the economic system to bear the cost of the m111tary

estab11shment

AT these measures re]ate to the d1rect cost of defense. »There

are, of course, other costs. Each do11ar Spent on. defense represents

- a 1oss of opportun1ty to spend the same dollar for other soc1eta1

goa]s The econom1c benef1t of a dollar spent on defense may be 1ess

than that of a do11ar de11vered throuqh a social secur1ty system or

expended to 1mprove schoo1s or hous1ng Th1s pre11m1nary ana]ysns con- A
1centrates on whether d1rect cost is h1gher 1n nuc1ear -eras than others, ‘

' and 1eaves the 1mp11cat1ons of higher costs for the soc1ety for 1ater

The'experience of each nuclear state’ is evaTuated below. Each

'{state S history is d1v1ded 1nto three bas1c phases--(]) pre nuc1ear

B (pr1or to governmental comm1ttment to deve]op nuc]ear weapons), (2 )

i

nuc1ear deve]opment (pr1or to. f1rst successfu] nuc]ear weapons test)

and (3) pursu1t of nuclear deterrence ‘Some var1atjon occursebecause
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t'D1fferent countr1es approached the same technoTog1caT m1Testones at

L

the experiencefof the states varies--Britain reduces‘COSts'through

-'cooperat1on w1th and eventual reliance on the Un1ted States for weapons

'__research and deveTopment Ch1na had nucTear deveTopment phases w1th

'and w1thout Soviet ass1stance

The data set’ spans 1949 through 1970, again w1th some var1at1on
These boundar1es are seTected on the qrounds that (a),the costs of

defense before 1945 are not comparable to those costs foTToang that

year, (b) a combination of the difficulty in obtaining reliable data,-

,thetdemobiTization of states following World War IT, and the_economfc

chaos which existed in much of the world during the 1945-48 period

‘make: it unwise to_ extend the analysis into this era and (c)_1970 is.
'-1969 erough after the last case of nuclear proTiferation'(China,-TQ64)w-

to establish trends for all countries.

' AnaTyses are performed by the compar1son of the exper1ence of

"5 each state 1n different. periods of time. These are 1dent1f1ed in

7terms of (T) the nuclear status of the~state and (2) 1mportant contex4 o

s

»tuaT var1abTes, such -as overseas confT1cts, T1ke1y to 1nf1uence defense’
'costs To reduce ‘the 1nf1uence of short term 1d1osyncrac1es 1n year"'
7to'yearﬂspend1ng, analyses focus on examination of trends over,t1me

and the averages for periods of years. Direct cross-national compari-

50NS are avoided.  There are severaT reaSonS‘for'this'_ First, »the'

qua11ty of available data about m1T1tary expend1tures is uneven mak1ng

"'compar1son m1sTead1ng _Second, no absoTute cost for deveTopment de—

'pToyment or ma1ntenance of nucTear forces can be set As technoTogy A‘~

spreads through the ‘world, the cost of a particular ach1evement dec11nes.

i
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different points»in time, resulting in different costs. 'Cost a1so

depends on the scientific -and techno1oq1ca1 commun1ty ava11ab1e w1th1n
ﬂpthe country - Third, not all countr1es are seek1no the same force t
deve]s Differences in strategic. pos1t1on and doctr1ne resu1t 1n ‘
"dffferent.costs. France spends cons1derab1y 1ess for her forces than .
’the us and USSR do for theirs. Moreover it is ooss1b1e to 1enqthen
';and shorten the per1od of t1me over which costs are spread ‘thus re-.

',‘duc1nq the burden on societal resources. The French, for examp]e,

have severa1 t1mes postponed ‘the date at wh1ch they 1ntend to deploy

'1nter—cont1nenta1 ba111st1c m1ss11es,18 thus reduc1nq year to year

}expend1tures

C. Minor Nuclear Powers

~ 1. France: AvC1earcut Case

1»‘The nuc]earvexperience of France”can be'divided fnto three dis— '

tinct phaSes' Pr1or to 1955 though some. Frenchmen were work1ng on

atom1c weapons and an agency had been set up to oversee deve1opment of

'the appropr1ate technology, no formal- government dec1s1on had been

made to seek nuclear capab1]1ty and fund1ng for the effort;was at

“relative low 1eve1s, A formal decision to develop 'nuclear weapons
'fwas:made']ate in 1954'and'funding increases became‘sizab1e in ]955.19
‘The first. French test exp]osion occurred in February, 1960j 4Hence,‘
‘.1949 through 1954 is. cons1dered a pre-nuctlear era for France .The,e_

nuc]earcdeve1opment phase is 1955,through:1959. From 1960 ‘on, the
French{arehseen_asoseeking independent nuc1ear‘deterrence,capac1ty andr"

“payjng'the‘fu11_c05ts of doing so.
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A~NUc1ear weapons -are not, however, the on1nyacton,inf1uencing :

:French defense costs during the per1od under study. Wh11e 1949 and “
'1950 were re]at1ve1y peaceful years, . the Korean and. Indo Ch1na con-

Af11cts were: 1mportant 1nf1uences dur1ng the 1951 through 1954 per1od

The costs of the Algerian. c1v11 war and the Suez exped1t1on were. .

.‘borne dur1ng the 1955 1959 nuc1ear deve]opment ‘era. The end of~the"~
‘A]ger1an 1nvo1vement in 1962 marks an opportun1ty for France to re-
fduce conyent1ona1 m111tary expend1tures. Hence,. f1ve ana]yt1c per1ods

are defined for France--1949-50, 1951-54, 1955-59, 196062 and 1963-70.

~ Table 1 presents the data on direct economincosts_to,Erance-ag- N

gregated with ‘these five analytic periods. Over timé; the absoTyte
cost of defense has increased. Each oeriod, whether:peacefu1 or con-

' f1jctUa],fand regardless of nuclear status, has been marhed‘by>hﬁgher

absonte'costs,of defense than its'pfedecessor. This trend is strong

" enough to carry over to the measure of abso]ute defense burden per

‘cebfta,' Military expenditures have increased mohe\napid1yfthan the

French population, so that each member of the society pays an increased

._'.Drfce“foh.defense in each:erab The nuclear periods;'fhis ana]ysis'_f

suqqests, are not 1ess costly than the pre- -nuclear eras. Indeed the

B abso]ute costs and costs per person are h1qher after nuc1ear forces

are deve]oped This is true desp1te French d1sengaqement from conven—f

t1ona1 f1ght1nq to ma1nta1n the emp1re, a move wh1ch wou1d be expected
l.

to reduce m111tary expend1tures t o : ;’,FA B R
: | ' Tab]e 1 about here . | v
; A different,jmege emerges when the other tno costtneasdres are
%m1ned 'Thecfate of increase in defense cost hose‘nore rapidly in

.1
i
[N

i
i
o
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FRANCE :

o NUCLEAR
‘Dates - 1949-50  1951-54
©Nuclear Status - ii; Prenuclear »;Prenue]éar
Context =~ . " Peaceful = ConfTict

“Average Defense Expen- | .
diture in Millions of
Constant (1960) U.S. . ‘

- Dollars . 1928.50  3261.75.

“Rank Order 4

- Average. Per Capita Ex-
penditure in Constant ’

‘ (1960) U.S. Dollars - 46.39 75.03
Rank Order R | 5 4
Average Change in Defense - |
Expendi ture from. Previous = b
Year ;' - 1 .. +5.9% 14.43%

"Rank Order 2 1

f Average Percentage of Gross v'- | b o
National Product for Defense 5.55 8.05
‘Rank Order 1'_ f‘te | " RS v] |

STATUS, CONTEXT AND DEFENSE COST?

TABLE 1

1955-59"

Conflict

3853.75

© 1963- 70

1960-62
Nuc]ear Deve]opment Seek1nq Independent ,Seek1ng Independent
: Deterrence ‘ ; Deterrence » '
Conf11ct,v vPeacefuI'
3907.67 ' 4435.13
2 1
86.17 -89.88
2 B
3.33% 1.10%
. 6.20 oo
3 5

1972 Stockholm International Peace '

j'a) Defenée expend1ture data taken from WOr1d Armaments and D1sarmament SIPRI Yearbook
. Research Institute (New York: Humanities Press, 1972), supp]emented by -other vo1umes in the series. Population data and

‘national groduct from- Internat1ona1 Financial Statistics, 1972 Supplement, Internat1ona1 Monetary Fund (wash1ngton,,D C.

~ IMF, 1973
b) 195010n1y;,
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the two.pre-nuc1ear eras'than in any period since. This:fs surprisinq, ‘

lpart1cu1ar1y s1nce some of the subsequent per1ods (1955 59 and 1960 62)";

: conta1n/s1zab1e conventional military efforts (Suez and A1ger1a) plus -,
the burdens of nuc]earAforcejdeve1opment. Yet, the further the French
#have'advanced,downvthe nuc1ear road the more S1ow1y their‘defense-
i;costs have grown A similar pattern emerges when the proport1on of .

"fGNP devoted to defense is examined. As with rate.of change in m111tary,-

expend1ture the peaceful nuc1ear era of 1963—70 iS'the'1east expensive“ |

per1od for defense ‘with conf11ctua1 pre- nuc]ear be1nq the most cost]y.'
“In summary,.then France is pay1ng more, 1n abso1ute terms, for
defense invthe nuC]ear era than during any other_perlod ana]yzed.~Thfs

‘,“fs)true in spite of reductfon of French»strategfc'responsibi1fties,

around the world and disengagement from coTonia1 conf1fcts' On thef

, other hand, qo1ng nuclear has perm1tted France to reduce the rate of

growthvof m111tary expenditure, Th1s, a1ong w1th a steady record of

'econom1c growth has resu]ted 1n a qradua1 reduct1on 1n the port1on

of nat1ona1 effort devoted to m111tary purposes Frenchmen pay more
ffor nuc1ear defense but are better able to bear the cost The French'

. exper1ence squests that a large deve1oped economy w1th a steady rate

fof arowth may be ab1e to pay the 1ncreased costs of- nuc1ear weapons o

'jw1thout mak1nq ser1ous sacr1f1ces e1sewhere ..}‘ | |

) | 2. The United Kingdom: A Muddled Case |

‘:~j Aggreqat1ng the data on the United K1ngdom 1nto usefu1 eras for-

ana]ys1s is- somewhat more complex than 1t was for France There~1sp

' no genu1ne pre- nuc1ear per1od w1th1n the data set. There was;jfn'fact

no per1od of t1me fo11ow1ng World War IT in wh1ch the Br1t1sh government



kil

[ )

;ceTiation of the Skybo1t'program‘in 1962
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. d1d not expect to develop and dep]oy an 1ndependent atom1c force )Anr;

' a]ysts do report that cons1stent with the official Br1t1sh po11cy of

assum1ng no_war wou]d begin. w1th1n ten years fo110w1nq WOr1d War 11,

the pace of nuc]ear deve1opment by the Un1ted Kingdom was slower. than

B it m1ght have been 1n the presence of ‘some 1mmed1ate threat 20 ~ Hence,’

annual expend1tures in the 1949 52 nuc]ear deve]opment phase were 1ower'

:than those the society could have afforded. From 1953 through 1957

 the Un1ted K1ngdom souqht to develop and dep]oy an 1ndependent nuc1ear

'force

: Begjnndng‘with the Blue Streak missi]e?in~1958:(whtch was actually’

an American rocket with an American guidance systen);vthe British beqan_

‘reduc1ng the cost of nuc1ear weapons by re1y1nq on the Un1ted States P
"to carry out 1mportant portions of the necessary techno1oq1ca1 research

'Th1svperJod of "part1a11y dependent deterrence" 1asted unt11 the<can— n

2V Fpom 1963 through the end

of the per1od be1ng studied, the Un1ted K1nqdom has sought to ma1nta1n ’

deterrent capab111ty_but_has been.heav1]y‘dependent on Amer1can’deve1op¥p.

ment of weapon systems.

Contextual variables must also be taken into,account;'\BecauSefof_

the "no war for ten years" assumption mentfoned<above,'the*years prior

‘to the Korean war had art1f1c1a11y 1ow m111tary expend1ture ‘ IDartiaﬂyt_
‘as a consequence of th1s, the Korean war resu]ted in rad1ca1 1ncreases"'-

©in expend1ture. These 1nc]uded_notlon]y costs necessary‘for thepmajn-

tenance of United Nations forces, hut also a number’of eXpenditures-

: seen as essent1a1 in: 11ght of the 1ncreased level of tens1on between u»’v )

East and west.Z? Interestingly, British 1nvo1vementv1n Suez (1956 57)’_

A



o

- can be checked aga1nst ‘the Br1t1sh exper1ence

- 19 |
does not seem to have 1ncreased defense costs. 'Thfs permitted'Crea;’
“tion of a reasonab]y Tong analytic per1od for the eva]uat1on of the ; >

cost'of seeking nuclear independence (1945-57) Comb1n1ng these con-

textua] factors with the changes in nuc1ear status d1scussed ear11er, f:)

six ana1yt1ca1 -periods. can be def1ned for the Un1ted K1ngdom—-1949 -50,

1951 52, 1953,,1954 57, 1958-62, and 1963-70.

o Since there is no prenuclear era for Britain 'ana1ysis is under; -

taken from a somewhat d1fferent perspective than that ‘used in the

'f.French,case First, the cost of seek1ng 1ndependent deterrence s

compared w1th part1a1 and total dependency If ma1ntenance of nuc]ear o
forces 1ncreases cost of defense and the Un1ted States has taken over
- some. of these costs for the United Kingdom, then the dependent eras.

shou]d be 1ess cost1y than -the’ 1ndependent deterrence period.- Second

the French data suggests that ‘the dec1s1on to go nuc]ear is cost]y in }

'abso1ute terms, but may allow a decrease 1n‘rate-of‘growth of arms-ex-

nend1ture and a reduction of the proport1on of GNP devoted to defense

o The nuc]ear deve]opment phase was more cost1y, in terms of these two

| 1nd1cators, ‘than was the independent pursu1t of deterrence Th1s f1nd1ngl

‘ _ Tab]e 2 about here - | 7
Tab]e 2 shows the 1nd1cators of Br1t1sh defense cost aggregated
1nto the s1x ana]yt1c per1ods As might be ant1c1pated the h1ghest
abso]ute expend1ture came in 1953 "when the Un1ted K1ngdom was embark-
1ng on an effort for nuc1ear 1ndependence and the Korean war was ap-. )
proach1ng a climax. There fis. on1y a small d1fference however, between

the abso]ute cost 1ncurred in seek1ng nuc1ear 1ndependence dur1nq
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TABLE 2

UNITED KINGDOM: “UCLEAR STATUS FONTEXT AND DEFENCE COSTa ’

“f}a) Defence expend1ture data taken
'~ "Research Institute (New-York:

Iz

.50 1951-52 1953 1954-57 - 1958 62 1963-70

Dates - 1949
- Nuclear Status ~© °  MNuclear - - Nuclear . Seeking 1A*Seeking;.f : - Partial ‘-  Seeking
et T - - Development ~ -~ Development Independent . Independent - Dependent Dependent
L IR - - Deterrence -  Deterrence ',. 'Deterrence Deterrence -
‘Context‘ o o Peaceful ~Conflict | ~Conflict o PeacefuTb(SUez)‘ ~ Peaceful Peaceful
~Average Defenceé Expenditure | | » ‘ W V
in Millions of Constant P S , ) T ) ‘
(1960) U.S. Dollars 3461.00 4935.00 5718.00 - 4966.50 4606.80 ~ 4833.38
CRank Order 6 3 1 2 5 | 4
' Average Per Capita Expendi- | .
ture in Constant (1960) U.S. , ,
Dollars . o 68.57 97.44 112.43 - 96.79 87.73 88.26
‘Rank Order -~ -6 1 3 4 5 |
~Average Change in Defence Ex- - )
'-penditurevfrom Previous Year  +6.40% +23.90% +4.40% -5.08% +0.10% -0.25%
Rank Order SUERE NP SR 3 6 4 5
_’TAverage Percentage of Gross
f,Nat1ona1 Product for Defence N 6.27 A 8.81 9.56 '7.93 6.48 5.52
Rank Order - 'g“ S s 2 1 3 4 6

- " - - - - . - - - - - - - -

from wor1d Armaments and D1sarmament, SIPRI Yearbook 1972, StockheTm'Internatlona1 Peate -
Humanities Press,: 1972), supplemented by other voTumes In the series. Population data .

. and, nat1ona1 product from Internat1onaT F1nanc1a1 Stat1st1cs, 1972 Sgpp1ement Internat1ona1 Monetary Fund (Washlngton,

D INF, 1973).
" b) 1950 only,




.peace.(1954-57) and seeking:to'naintain'internationafiposftion through
‘conVEnttona1‘conf1ict while engaginq in nucTear,deue1opment'(1951-§2)f
szependent deterrence (1958 70) is Tless cost]y than 1ndependent efforts
(1954 57), as ant1c1pated - Data on per capita m111tary expend1ture ‘
are cons1stent with those for total cost except for some reversa]s of>'f
‘ rank orders (1951-52 and 1954-57 1958-62 and 1963 70) where the ab-
.so1ute d1fferences are not 1arge on either measure
Thevpercentage changes 1n m111tary expend1ture'from year tolyear
"are a1so consistent with the-French ekperience» -:The greatest reduc-
§t1ons 1n Br1t1sh defense expend1ture occur in 1954-57, when peacefu] ‘
"pursu1t of 1ndependent nuclear capab111ty occurs The greatest in-.
rcreases occur 1n the Korean war per1od as a resu]t of the 1ow arms -
:1eve1 in 1949 oO and the general rearmament wh1ch accompan1ed that
"conf]1ct; None of the deterrence per1ods (1ndependent or dependent)
: fresu1ts'jn increases in cost as great as those exper1enced in the‘nu?“
c1ear deve]opment(phase, inc]Uding the 1949-50 peacefu1 period. De-
"pendent deterrence.has been maintained with uirtua11y'no“cost growthv-
| and,independentideterrence was sought whi]e»oyera11 defense spending;‘.‘;
: was reduced rather sharp]y | ‘
" The proport1on of gross nat1ona1 product devoted to defense ap-
,vprox1mates the absolute cost pattern more c1ose1y than the rate of _r
‘change data ref1ect1nq the overa11 s1ow rate of growth of the Br1t1sh
economy 1953, wh1ch 1nvo1ved substant1a1 overseas m111tary 1nvo1ve-
ment and efforts at 1ndependent deterrence, is most cost1y in. these
'terms. The nuc1ear development, conflict period (1951 52) is c1ose )

‘ 4behind on this cost measure. Even in peacet1me,,seek1ng nu1cear_f‘;
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1ndependence cost nearTy eight percent of GNP, compared with f1ve and
one- han to six and one-half percent for dependent deterrence or re-

Taxed nucTear development.

" The exper1ence of the Un1ted K1nqdom does 1nd1cated as~did that

‘Tof France that nuclear weapons capacity is expens1ve When a port1on
- of . the costs of ma1nta1n1ng nucTear weapons was passed on to the ,
United States, the UK's total defense costs feTT, Three of the four
','}fndjcators;show Tower costs for the_1958-70 eras than for the periods

in which independent capacityfwas sought. Only the'rate of change in

miTitarywexpenditure showspa“different pattern, w{thiTaroendecreases*

" in mi]ftary~spendfnq‘durinq'peacerT'efforts at independence‘from'\

.1954-57.. Th1s 1s consistent with the French exper1ence that nucTear

weapons can be deveToped and depToyed while the rate of 1ncrease 1n

' -'defense expend1ture dec11nes There is an 1mportant d1fference of
'course in that France has cont1nued to ma1nta1n 1ndependent forces,, ;
'twh11e the Br1t1sh found even the reduced costs too h1qh to pay and have>
_rsettTed for a reTat1ve1y stable TeveT of expend1ture and a nucTear

]cforce dependent on Amer1can techno]ogy

The second “issue raised ear11er for exam1nat1on 1n the Br1t1sh
case was whether nuclear deveTopment 1s more or 1ess costTy than the

pursu1t of 1ndependent deterrence. Compar1son w1th the French case

:is'COmpTicated by contextual factors The 1949- 50 per1od refTects a

reTaxed form of nucTear deveTopment the 1951 52 per1od an exceot1on-

uaTTy fast 1ncrease in costs because of the Tow preceed1nq expend1tures

';:1953,15 affected by the Korean war as well asjthe‘change in British i
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gl.nuc1ear status Still, some comparisons can*be made The rate of

change 1in expend1ture does show a marked d1fference between the 1951_,

52 and 1954-57 periods and th1s-1s in the expected d1rect1on--nuc1ear -

’ development costs more than'efforts at deployment‘fo1]owing'the first
,successfu1gtest.~ The other three indicators show oniy small differences
- between thesevperiods, though onTy the absolute cost indicator is in". =

4‘f“the oppos1te d1rect1on

The f1nd1ngs for France and the Un1ted K1nqdom are cons1stent

N w1th the argument that nuc]ear acqu1s1t1on is expens1ve--that 1t re-. -

;vsults¢1ngjncreased abso]ute costs of defense At the ‘same t1me the

toncountries‘ exper1ence suggest that nuc1ear pro11ferat1on can be-

accompan1ed by a ‘yreduction 1n the rate: of qrowth in. arms expend1ture p

of the state. Once a country has experienced its first successful B
fnncTear'test;'these'two cases:suggeSt'the proportion of ‘gross nationa1
'hrédUCf deVbted‘to defense will decrease over ;1mé} Finally,vthere is
isdmetsﬁﬁb0rt for the idea that the most<cost]y;period is the era in

- which the state is seeking to maintain its intermational position with

f:conVentiona15forces which paying the additional costs of nuclear de-

ve]opment" Any'savings to be inCurred even in relative terms, come

v‘ .

' after deve]opment of nuclear capac1ty

3. China: A D1fferent Case

' Eva]uat1on of the cost of Ch1na S nuc]ear weapons program is com-

.011cated by the poor qua11ty of the ava11ab1e 1nformat1on (both in-
terms of dec1s1on mak1ng h1stor1es and in terms of hard 1nd1cator5"

’;such as defense expenditure and GNP) and by the d1fference between

Ch1na and the. other nuclear states. In th1s_ana1ys1s‘the d1fferencef'
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1n 1eve1 of econom1c deve]opment is emphas1zed though cu]tura] and
'other factors are no doubt a]so extremely 1mportant The s1ng1e fact
- that Ch1na is a deve]opinq country has profound 1mp11cat1ons for the
"ana1ys1s Increased popu]at1on, regarded as “an 1ncrease in- the capa-
b111ty of a deve1oped soc1ety to pay defense costs may be a 11ab111ty
" in the,deve1op1nq country context. Moreover, the.1nd1rect costs of
defense--d1vers1on of sk111ed personne], expend1tures deferred in - .o _
- other areas, etc --are 11ke1y to be higher in this case than for France .
or the United K1ngdom o -gf o _~'k A ?

| Ch1nese nuclear development can be d1v1ded 1nto four ana]yt1c ‘A
:'per1ods Dr1or to 1957 there was 11tt1e effort or 1ntent1on to. de-‘
B ve]op nuc1ear capac1ty, so the 1949 56 per1od can be term pre nuc1ear
r_D1scuss1on of nuclear acqu1s1t1on began in 1954 efforts to bec1n
serious nuc1ear deve1opment about 1957 Puss1an cooperat1on 1asted
‘.unt11 1960 3 Th1s per1od is termed "dependent nuc]ear deve]opment "
From 1961 throuqh the first successfu1 test in 1964 rh1na was 1nvo1ved
_ :1n 1ndependent nuc1ear deve1opment The 1965 through 1970 perjod is
"character1zed by pursuit of independent nuclear. deterrence -

Contextua] var1ab1es necess1tate some further subd1v1s1on of the"'
'Ch1nese exper1ence The 1949= 50 per1od is a 1ow po1nt for the Ch1nese
econom1c system and 1nc1udes great problems of soc1eta1 reorgan1zat1on
:Tn the wake of the civil war, Ch1nese-1ntervent1on-tn Korea requfres |
rrthat the 1951 53 period be separated hisf1eaves 1954 .55 as a“remainAA
f1ng peacefu1 pre nuc]ear era. Later conf11cts, such as- the br1ef war
‘w1th Ind1a, do not appear to have had a great 1nf1uence on m111tary

4fcosts and have been 1gnored The 1ncreas1ng tens1on between Ch1na and
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the Sov1et Union throuqh the 1960's must, however he remembered as- the .
"'data are eva]uated The Chinese- exper1ence is d1v1ded 1nto six ana]yt1c_“
Vper1ods--1949 50, 1951-53, 1954-56, 1957 60, 1961 64, and 1965 70.
| Data on Ch1nese defense costs, nopu]at1on and qross nat1ona1 '
product are shown in Table 3. To reduce. the chance of érroneous ana1-f'
‘ys1s due to data error, two. d1fferent est1mates of the 1nformat1on arei‘
used where available. Unfortunate]y, the United States Arms Contro]
and Disarmament Agency data do not extend back before 1961 and are notie
»presented 1n ‘constant do11ar form However where compar1sons were
”poss1b1e the two data sets were. qu1te cons1stent suggest1ng that the*
;1onger Stockho]m International Peace Research Inst1tute ser1es can bek‘
'used w1th some. degree of confidence. .
‘ | - Tab]e 3 about here = |
The patterns observed are very d1fferent from those in. the - pre—
'vious cases. Independent deterrence costs more in abso]ute terms than;;'
'does dependent nuclear deve1opment Th1s, in turn, has,a h1gherycost
_ than e1ther dependent deve]opment or any_pre-nuc1ear phase,;including”
:the'Koreangwar._hDependent deve1opment‘fs no morefexpensive than the
vpre-nuc1earveras Per cap1ta expend1ture shows a pattern s1m11ar to
.,thatuofltota1 defense cost Independent deterrence resu]ts 1n a h1gher"
- per capita_defense burden thanrnuc1ear deve]opment wh1ch is aga1n moreu
J'expensive than the preQnuc1ear‘periOdsv Ndc]ear'acqu151t1on is asso- h
c1ated w1th the reversa] of a trend toward 1ower per cap1ta defense :
costs wh1ch had emerged dur1ng the 1960 S. S1no Sov1et host111t1es
‘shou1d be remembered as a part1a1 cause of these 1ncreas1ng costs, o
s1nce they probab]y have forced ma1ntenance of h1gh convent1ona1 force |

-1eve1s along with accelerated nuclear development.
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|  TABLE 3 |
: R 'CHINA: NUCLEAR STATUS, CONTEXT AND DEFENSE COSTa I
Dates .. 1949-50  1951-53 = ;1954-55 1957-60 1961-64 . 1965-70_  |.1961-64" -~ 1965-70
‘source © _+ SIPRI* SIPRI® _'SfPﬁIa'vi[ 'SIPRI®  © SIPRI® .. SIPRI® | USACDA®  USACDA®
Nuclear - Pren0c1eer Prenuc1ear‘ ,ﬁrenUC1eer Dep. Nuclear  Ind. Nuclear Seeking Ind.| Ind. Nuclear Seeking. Ir-
Status. . . T ' --_V A ~ Development -Development - Deterrence Development - Deterrence
Context - Recovery Conf]itt"“‘Peacefu1‘ ~ Ppeaceful - 'Peacefu17‘f Conflictual | Peaceful ‘ Conflictue
AverageADefense , B ' | . i
Expenditures in - Ce
Bns. of Constant o ' o : ' P o
(1970) Doltars - 2.63 300 2.50 . 277 405 6.9 4.50 - 7.50C
‘Rank Order 5 .3 6 s 2 p 1 2
Average Per o _ - | 'v ' o
- Capita Expendi- - ‘ o - o ‘ o o ' .
tures . 4.84 5.27  4.09 “ 4,07 5.64 8.69 - SR
. X N . , . . - . : ‘ , .
Rank Order : ; 4 ' 3 5.5 : - 5.5 S 2 ] r - --
-Average Change “ | B '
-in Defense Ex- T S . ‘
penditure #0020 - -vie3% 0% 43.23% . +14.48% - +10.05% -- --
"Rank Order "‘.; 3T 6 B 5 -‘.4_ R AR -h o
,Average 7 GNP , b. o “ ,f o | | o — - o \ f_ . o A
Spent for Defense . .6.67 5.3 3.49 R 3.04 . 4,99 - -6.52 7.06 ' 7.87
Rank Order v T 3 s e e e

‘a) Defense expend1ture ‘data taken from World Armaments and’ Disarmament,  SIPRI - Yearbook 1973, StockhoIm International Peace
;Research Institute (New York: Humanities Press, 1973), supplemented by other voTDmes in the series and from World M111tany
-EXpenditures, 1971 United Statés Arms Contro] and DisarmdmentAgency (Washington, B.C.: 1973). “Population.and gross’ na-
-tional product from Arthur G. Ashbrook Jr., "China: Economic Policy and Economic Resu]ts, 1948-71," in People's Republic"

- .0f China: An Econom1c Assessment U S. Conqress, Joint Econom1c Comm1ttee (Wash1ngton D. C.: U.5. Government Printing Officc
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inuc1ear forces

% |
The rate ofiincrease‘in military costS«has'been!higher‘during the

jndependent deterrence and independent nuc1ear‘deye1opmenf.eras than

others | On this measure'hhowever deve1opment‘costskmorehthankthe

per1od fo11ow1ng the first successful test. Fina11y,’the proportion

of nat1ona1 product1on devoted to the m111tary, which’ had been de—

c11n1ng from 1949 through the dependent nuclear deve1opment era, c11mbed

rap1d1y dur1ng the 1ndependent deve]opment and deterrence per1ods

On every measure, then, Ch1na s nuc]ear weapons program is asso-

ciated with fincreases in the direct econom1c costs-of defense For a'+ -

deve10p1ng countrv, the costs of nuclear weapons appear h1gh It shoh]d:

be stressed however that the rate.of 1ncrease in expend1ture -and the

~increasing proport1on of ‘the GNP devoted to nat1ona1 defense ‘suggest
'thatfthe Chinese are seeking to develop nuc]ear capabi1ity more quick1y
' _and perhaps - further than e1ther the Br1t1sh or French Th1s means that

| hthe1r strateg1c goals have 1ncreased the. pr1ce of the deve]opment of

‘The Tow costs associated with the 1956-60 dep'en‘den't nuclear ‘de'— ,

veTopment are~a1so worthy of . n0te Wh11e the pace of th1s proqram was

undoubted]y slow, the re]at1ve1y Tow costs 1ncurred part1cu1ar1y when .
‘compared with the h1gher costs in the later 1ndependent deve1opment |
period or w1th the French :and Br1t1sh deve]opment per1ods, are- s1qn1fj _f

‘,1cant. These Tow costs underscore. the 1mportance of Article I of the
, Non-Rro1fferation Treaty, in which nuc1ear Statesfagree‘notfto aid non—

nuc]ear,states‘tO'deve1op nuclear. capacity. . Apparent1y"the:cost5;of'2 \

nuclear development can be reduced considerably when assistance‘is

provided‘.v‘ |
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_ D. fhe Superpowers

The United States and the Soviet Union are the other two nuclear
states;- They are analyzed together because (1) the Tevel of military
spending and technology of these two states exceed those of‘any other
cbuntry in the world and (2) there is no pefiod wifhin the span of
the analysis which can be termed either pre-nuclear or-nuc1ear develop-
ment for them, Thevfocus of the discussion is, therefore, similar to
that utilized for the study of the British experience--the consistency
of the data with the findings for other countries.

The evidence from the minor nuclear states suggests that the ab-
solute cost of maintaining nuclear capacity will rise over time. This
would seem to be even more true for the superpowers which maintain mas-
.sive forces and compete at the fringe of known weapons technology. A
second issue concerns the trend in military expenditure over time. Have
the superpowers experienced declining rates of inérease in defense-

" costs (as have France and as did the United Kingdom in the 1954-57
period) or dbes the rate of increase remain high, as in China? Third,
are the American and Soviet cases similar to the other deVe]oped nuclear
states in that the proportion of gross national product devoted to the
military declines over time? - -

The direct military costs of the Soviet Union are presented in
Table 4. BRecause of differences between accounting systems in the
Western countriés and the USSR and because of difficulties in estab-
lishing cUrrency exchange rates, the Stockholm Intérhational Peaée
Research Institute (utilized as the standard source for defense costs

to other countries§ does not attempt to produce constant value estimates
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l;of Russ1an m111tary expend1ture TherefOre a recent artic1e by -

Stan]ey Cohn wh1ch presents two a1ternat1ve estimates of Russ1an m111-<u'

tary'costs,»based on d1fferent‘assumpt1ons about h1dden defense costs,'xr

'hasfbeen uti1ized as the'basic sourceA The time per1ods ut111zed to
.raqqregate the data are a1so based on Cohn S ana]ys1s and represent ‘
‘%per1ods in which he sees 1nternat1ona1 tens1on and arms compet1t1on )
11eve1s as high (1950-32‘ 1961 63 '1966-69) and Tow (1953—60, 1964565):%4
- Average defense costs for the 20 years of available data are also B
_shown Unfortunate1y, ‘Cohn’ prov1des data on the percentage of gross
nat1ona1 product expended for defense on]y for se1ected years

o | Table 4 about here | |
TheiSoviet experienoe reflects the familiar pattern of steady,in-i
:creases‘inkthe absolute cost of defense. This is‘trde of*bbth total
_'expend1ture and per cap1ta expend1ture for military purposes It is
'true moreover, desp1te var1at1ons 1n the Tevel of conf11ct exper1enced.:
'-The pattern is consistent w1th the French and Ch1nese exper1ences, sug-’ i
'gest1ng_that independent nuclear forces have increasing costs'over time.
The rate‘of increase in defense costs, howerer,’varies‘with the 1e9e1'
?v ot'internattonal conflict. Relatively peaceful erasf(1953460,:1964-65)
| have thepSma]Test arms cost increases whi1e-conf1ictha1 phases haVe

- higher rates. The proport1on of GNP devoted to defense, shows a s1m11ar

o pattern though these f1gures are ava11ab1e in on1y selected. years

The 1ast two measures of the %ov1et exper1ence somewhat contrad1ct the
Br1t1sh and. French cases 1n wh1ch 1ndependent nuc]ear forces are as-

soc1ated with decreas1ng portions of soc1eta1 resources, spend for

' defense



o TABLE 4
SOVIET UNION: CONTEXT AND DEFENSE COST, 1950-69%

" Dates C T T 1950-52  1953-60 ©  1961-63. 1964-65 - 1966-69  1950-69
 Context = Lo . t‘ o Conf]xctuaT"-_f'Peacede‘ Conf11ctua1 ;‘ePeaeefui o Conf11ctua1 ."Average
Average J) SIPRI § Mn. - ¢ 22877'4 23495 . 28651 SRR (172 I 37069 - 27648
Defense ~2) Cohn, A Rubles Bn. - 8.97 11.50 -~ 18.40 - 20.75 - T 26,52 . - 16.08
Expend1ture 3) Cohn, B Rubles Bn. 8.90 - 10.71 < 16,13 17.70 ]7070 _ 13.88

Rank Order = e 54 T A 1 o
Average Per 1) Cohn, A Rubles - -~ . 48.85 56,93 82.94 90.39  112.82 - 74,14
Capita Defense 2) Cohn, B Rubles - 48.47 - 53.15 72,72 - 77001 86:66—— - 64.48
Expenditure : ‘ ' ~ . -
Rank Order s 4 3 - T2 1
Average 1) SIPRI S R +14.53% ~4.05% 48,525 +4.38%
Change in. - 2) Cohn, A - . © 19, 454 +3.24% +14.57% “41.25% +10.15% - +7.98%
Defense 3) Cohn, B Co+27. 654 o +H1.17% ‘ +15.87% . =0,55% +7.37% +6.75%
Expenditure : . L : S
© Rank Order [ X L5 5. 3 -
~Average 1) Cohn; A o 1950-11.6 - 1955-12.3° - 1963-12.8 . 1965-11.7  1969-12.8 . 12.14¢
. Percentage =~ . 1952-14.3 ~ 1960- 9.5 I N ’ :
~_of Gross ~ -2) Cohn,’B,  1950-14.3- - 1955-12.3  1963-11.4  ~ 1965- 9.9 ' 1969-10.0 11.08¢
wNational - . e T 1952-14,0 -~ 1960- 8.6 ‘ - . : o
Product for S o ’ o
Defense o |
. Rank Order R o a5 2 s 3 -

a) Defense expend1ture data taken from World Armaments and Disarmanient, SIPRI Yearbook, 1972, StockhoIm International Peace -
© Research Institute (New York: -Humanities Press, 1972), supp]emented by other vo]umes n the series and from Stanley H.

- . Cohn, "Economic. Burden. of‘Defense Expendjtures,",Sov1et Economic Prospects for the Sevent1es, U.S.-Congress, Joint Eco-
“-nomic Committee (Washington, D.C.: ~U.S. Government Printing~O0ffice, 1973) Defense-as’ “percentage Of gross national ‘prodict -
‘also from Cohn and popu]at1on data from Freder1ck A Leedy, "Demograph1c Trends in the USSR," 1n Sov1et Economic Prospects

‘ b) 1951.and 1952 only. | o . .

" ¢) Includes . on]y years shown in prev1ous co]umns




Table 5 about here »
The Un1ted States data presented in-Table 5 conta1ns few sur-
J'pr1ses F1rst wh11e the absolute cost of defense has r1sen over
t1me ~the 1ncrease 1s 1rregu1ar and appears to be 1nf1uenced by cone
. ventional m111tary 1nvo]vement Second, “the rate of 1ncrease in m111—h
tary expend1ture is much slower than ‘might be expected If the huge
“(113%) 1ncrease in spend1ng for the first year of the Korean war is
f1gnored uU. S. m111tary spending has 1ncreased at an averaqe rate of

’1ess than. three percent per year, and shrank dur1nq re1at1ve1y peacefu1

eras. Third, the Viet-Nam conflict has apparently 1nterrupted an ir-

‘regu1ar but clear, tendency for the proportion of Amer1can GNP devoted
©to defense to decline. Th1s tendency, wh1ch is cons1stent w1th the
':French and British experiences, appears to be reassert1ng itself in -
| ‘the 1970's. |

E. Conc1usionssabout Propositionthght”'
"neBefore conclusions are drawn, a word of,cautton'fsfin order;»‘

There are few Cases_avaj1ab1eofor analysis on this topic. _Moreover;

_some of the data utilized is, of necessity, based on estimates.” As a

' resu1t,htheyresearch performed may be more he}ptu1 inhc1arifyﬁng'the_
- issues and focusing discussion than‘in providinq a "rea1"-test of the
proposition under examination. Conclusions are therefore tentat1ve'

:‘and presented in the hope that they w111 form’ the bas1s for other,

.more def1n1t1ve ana1yses o ‘4',' o i z

The proposition be1nq exam1ned states, "Nuc1ear weapons capab111ty
‘results-in decreased (1ncreased) defense costsl‘ Ev1dence~exam1ned_1n-

: cludes two~measures of absolute, direct costs of defense'Kmi}ttary .




TABLE 5

«:

ot en T v UNITED STATES 'CONTEXT AND COST, 1949-702 R
Dates 1949-50  1951-53 1954-60 . 1961-63 1964-65 - 1966-70 Average 1949-1970
Context " peaceful Conf11ctua1 ~ peaceful Conflictual Peaceful Conflictual  --

Average Defense Expendi- v _ |
“ture in Millions of Con- ; o - - S N A -
' stant (1960) U. S. Dollars 17201.00 48394.00 "46055.70 49688.33 ' 48719.00 63704.00 48499.91
Rank Order 6 4 5 2 3 1 -
Average Per Cap1ta : S | I . | ' '
Defense Expenditure 113.37 306.65 266.53~ 266.36 252.32 317.46 268. 34
Rank Order 6 2 3.5 3.5 . 4 ) 1 -
Average Change in Defense b : L -
Expenditure . +6.6%  +52.03% -2.40% +3.73% ~1.90% +3.62% - +8.16%
P Lo o +2.77%€
'Rank\Onder 2 1 6 3 5 4 oo .
Average Percentage of - J :
Gross National Product - , i
for Defense ' 5.19 12.54 . 10.12 9.13 7.84 8.81 9.36
'Rank Order . 6 1 2 3. 5 4 --

a) Defense expend1ture data taken from World Armaments and Disarmament, SIPRI Yearbook 1972 Stockho]m Internat1ona1 Peace ‘
Research Institute (New York: Humanities Press, 1972), supplemented by other vo1umes in the series. Population data. and
" gross nat1ona1 groduct from International F1nanc1a1 Statistics, 1972 Supp]ement Internat1ona1 Monetany Fund (wash1ngton,

-~ D.C,: TMF, 1973 _ :

b) 1950 only -

c) Excludes 1950-51 1ncrease

y:
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expenditure and military expendlture per cap1ta) the rate of chanqe 1n :
vdefense spend1ng and the proportion of gross nat1ona1 product. devoted
to -defense. Exp]orat1on of the data country by country has resu]ted
in the identification of severa1 1nterven1ng'variab1es of potent1a1'
importance—-rate of economic growth, occurrente of conventional con-
flicts; Tevel of economic and techno1og1ca1 development and overa11
}s1ze of economy The purpose of this sect1on is to rev1ew the ev1dence
on a cross- nat1ona1 bas1s, attempt to eva1uate the re1at1onsh1p between
nuclear capac1ty and each measure of defense and in so far as is pos-
" sible, determine which 1nterven1ng variables appear mostrimportant;in
‘1ight of'the ava11ab1e evidence. | ‘ ,

| j‘The two measures of absolute defense cost have shonn highly o

“similar patterns and can be discussed together. On an absolute cost

basis, nuc1ear acquisition 1s‘associated with*increased defense costs.

France, the Un1ted K1ngdom and Ch1na all exper1enced the1r h1qhest
: 1eve1s of m111tary expend1ture and m111tary expend1ture per cap1ta
~ when attempt1nq to deve10p, deploy and maintain 1ndependent nuc]ear
forces. _ ’ |
The rate of change 1in defense costs presents a somewhat more com—
,7p1ex p1cture France and Br1ta1n exper1enced s]ower growth of mili-=
tary expend1tures in their nuc]ear phases than in-earlier eras. China
~ had the oppos1te experience. The French and Br1t1sh experienced high
convent1ona1 defense costs 1mmed1ate1y pr1or to going nuclear and
these cont1nued on 1nto the early phases of nuc]ear 1ndependence Hente,,
there is -a per1od of time in which they are pay1ng both high conven—
tional defense:costs and nuclear costs. When the,convent1ona1 costs -

fall, the total military bill falls,



Not1ng that of the five nuc1ear powers only the U S has qotten .
involved dlrectly in 1arge sca]e conventlonal host111t1es since de-
ve1op1ng nuclear capacity, and remember1ng the aroument that nuc1ear |
states will be more cautious about 1nvo1vements than non- nuc1ear states
- and W111 be given more maneuver1ng,room by others, the genera]izat1on,A.
that rate of growth in military expenditure declines with»nUc]ear g
'capac1ty appears to receive some suoport "The defense'costs'of the
’Un1ted States and the Sov1et Un1on reflect a oattern 1n wh1ch ‘the rate
4of change in defense cost is assoc1ated w1th the. 1eve1 of 1nternat1ona1
tens1on_and conf11ct. The Ch1nese case, in which the. pursu1t of in-.
dependent nuc]ear capab111ty 1s associated with both accelleration in
the rate of spend1ng on defense and with 1nternat1ona1 conflict (Ch1na-
Ind1a conf11ct of 1962 and Sino- Sov1et host111t1es of the 1ate 1960 s)

s also- consistent w1th this exp1anat1on. -The exper1ence of the nuc1ear '

states suggests, then, that the Tevel of conventional conf11ct and. nu-

?c1ear status both influence the rate of change 1n defense cost. The
11nkage between“these two phenomenan shou1dvbe studied in greater‘
detail. o | o |

In addition, the evidence is consistent w1th the argument that
those w1111ng to settle for a m1n1ma1 deterrent force (France Br1ta1n)
ﬂmay ‘be able to- ‘90 nuclear wh11e reduc1ng defense expend1ture wh11e |

‘those desiring the 1atest techno1oqy and the need to upgrade weapons

systems in 11ght of new deve1opments If‘a decision to go nuc1ear is

"made'for;purp05és of'prestige and“internationa15inf1uenCe; 1tzmay'be‘~'

a steady;pattern of growth is available.

N



o 1ndependence G1ven the h1gh m111tary spend1ng of the ear1y 1950" S
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The;broportion_of gross national product'exoended forami1itary |
purposes is an important variable in”the,anaTysis because it—measures
’,.the'cost of defense against the capacity of the society to pay;’\The
‘resu1ts>of the analysis for this variable are.simi1ar to’those fortp‘
=,rate onChange in defense expenditure; France, the United.Kingdomf

.and the United'States prior to the beginning of the Viet-Nam uar a11j

show a decreas1ng proport1on of GNP for defense wh11e seek1ng nuc1ear
to support convent1ona1 conflicts, the d1sengagement of the French and
British from colonial conf11cts and the American Jncrease for V1et-Nam,
) the Tevel of conflict appears to be ‘a p1aus1b1e exp1anat1on The Soviet
: expend1ture pattern is cons1stent with th1s explanation. The.Towest |
portions of GNP for defense co1nc1deew1th the Towest levels of tension.
"China, with increasing costs in conflictual, nuc]ear‘periodsaa1so'f1ts

- this pattern g Nuc1ear>cagacity reduces defense costs, in terms of

-proport1on of GNP, 1f and on]y if it is assoc1ated with decreased 1evels‘

ofr1nternat1ona1 conf11ct

V. -SUMMARY
Ana1ys1s of nuc1ear pro11ferat1on has' failed. to focus suff1c1ent1y :
on the exper1ence of the f1ve nuclear powers. As a resu]t a litera-
ture has emerged wh1ch is rich in propos1t1ons about the effects of nu-
c1ear pro11ferat1on but 1ack1ng in efforts to eva1uate those propos1—
-,t1ons systematically. Th1s is part1cu1ar1y unfortunate because there
are decision makers in the world who are eva1uat1nq the advantages and :

' d1sadvantages of seek1ng nuclear capab111ty These peop1e cannot be

1
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influenced by argument or assumption. ~Greater'efforts‘shou1d'he made

" to evaluate effects of proliferation through the examination of the

evidence available from previous cases of pro1iferatione MoreoVer,
analysis must focus. onkthe effects of nuc]ear acqu1s1t1on on the pro-v
11ferat1ng state as well as on the 1nternat1ona1 system

As a step in this.direction, an examination of the direct‘economic
costs of defense in the fivefnucTear states betWeen 1949 and,1970iwas

undertaken. Several tentative conclusions emerge from these analyses.

. First, pursuit of independent nuclear capability 1s,genera11y associ-1

ated with rising defense expenditures, whether measured in terms of

tota]’mi]itary»costs or defense'expenditure per capita -Second China,

the on]y developing country in the ana]ys1s, has experienced h1gh rates

' of increase in defense spend1ng dur1ng nuc1ear development and wh11e

seeking to‘estab11sh a deterrent force. By contrast, the 1ndustr1a1—
iied nuc1ear states have been ab]e to reduce thenrate of increase in
their m111tary expend1ture wh11e building nuc1ear forces Third, 'both

rate of change in defense cost and proport1on of aross nat1ona1 product

‘devoted to the military establishment have been reduced in nuc]ear

,states 1f and when conventional m111tary involvement 1s avo1ded

Two important impTications flow from these findings. It may be'

'poss1b1e for a state with a s1zab1e industrialized economy and a steady

rate of econom1c ‘growth to construct a Timited nuc]ear force 1ntended

_pr1mar11y to 1ncrease prestige and freedom of act1on while at the same

time ho]d1ng defense coststat~re1at1ve1y Tow Tevels. Empirical ana1ys1s‘

to determine whether France, Britain and China have‘ga1ned in 1nternar

, . , S }
tional prestige, influence or independence of action should therefore
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