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27 :1 PugY:, sh Co:::fercnce 

1\Iu.' i··h , ::?c .er~·l :::~epublic of G rm~11 ·, ':..; - 2. ~· August L ! .. ! 

For 20 years tne centru.l obj ective of Pug'''·7 ash Conf7..:rei."~ces -

of tt~lr off-the -record discussions and o f the public statciJerrts -

has been the strengthening of the forces for nuclear p~ace i.n ways 

accessible to the participants . Thus, t o cite a f ew examples from 

r ._ c o.nt years , the statement followi ng the 22 -nd Confere· C '3 .i.n 1972 

\ve .lcome d the agreeme._ ts r eached in SALT I , but noted that Jche 

"meCJ.sure of the ir true significCJ.nce is not yet possible . " It 

urr_;o d the elimination of all ABi>l deployments and the setting of 

strict limits on tes~s of str.teg ic weapons subject to mo~itoring 

by no.tio:c1al means , sinc.. e " . the introduction of ne\•T tech"10-

logi L'S . is a primary factor , indeed in the view o f ma~y the 

dominant factor , i n the strategic arms r cJ.ce ." 'I'he statell'.ent urged 

other disarmament steps i nvolving several types of weapons of ~ass 

destruction GJ.nd emphasi zed the urg ency of conc luding the Com:.).rebe:t

si e Nuclear Test Ban Treaty . 

The statement from the next Conference ln 1973 appeal2d 

agai~st de lays in r eaching further disarmament measures ~ vi ~w 

o f the risL<J threat o f novel military t.e hnologies, 1,1hicl1 tel!d 

to overtake n egot i at.io s ; it emphasized the impor t ance o £ major 

r eductions in existing deployment of strategic weapons of the 

superpowers , perhap starting wit~ th_ old - st. hence l east reeded 

types ; i t r ejected the need for eacefu l uses of nu l ar expl -

sives as a valid argumen t ag.:tin t tbe compreh2n.3ive t st. b .J.n tr9aty 
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and mad~ an eloquent plea for the conve~ing of a World Disa. oa1~2nt 

Confe r ence after an adequate preJaration , in which PuJwash o~f =~ ·-d 

to partic i pate . 

I n 197 4 the s tatement from t h e 24- th Confe r ence r_iterated 

grave c o ncerns about the unh i nde r ed c on t inuation of t h _ arms race 

and gav e only a q u a l ified endorsement t o the high - thresho ld u,der -

g round t est b an propo sed a t the J une '7 4 Hoscov.; Summi ·t. Th2 

Cc~~ er E~~e- ~oted a lack o f unanimity of its part i cipants on the 

economic va l ue of peaceful nuclear exp losions in context of its 

discus ~ ion s of the urgency o f t he c ompre hensive test ba __ , It 

emphas i zed the poss ibly important c ontributions that unila leral 

arms control or d isar mament meas ures , fo l lowed by recL ? ~oc~ l 

r esponses , cou l d have 
1 

and in this connection welcomed t~'-"~ eliwi-

nation o f bio logical weapons , fo r ma l ize d in the 19 72 CO,!V9n tion ; 

it urged speedy p r ogr ' 'SS on a similar comprehens i ve b an of 

chemica l WRapons . 

The 26- th . a nd l ast Co.>:1ference ranged again over rn c:u q t opics . . , -) 

The statement no ted that the participants were unable to reach 

unanimity o n severa l ma j or issues , for example on the ne2d for 

p r ovid i ng more extens i ve public information b y the coun~ries 

engaged in di s armament nego t iation3 abou t t~e ir weapo~s progr~. mes 

and the extent of the ir c ivil de f ense p r epara tions . '.l\ e con flict 

b e t ween t he i ns i stence on the us e of peaceful nuc l ear explosions 

aD0 the comp r e he n s i ve t es t ban was al so not reso lved . Th i s pro -

blem a nd t he c on cern abo u t possib l e cont i nued test i ng by the 

non- signato r ies l ed t o a suggestion to c onclude a CTB o f only 
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limited duration , with the O?portunity of subsequent re·r~sio~ . 

Civil Defenc ~ prepa rations were discussed and whi l e so~2 ?a~~i-i -

p~nts felt that these cau ed too much harm to effor ts at dis a rQa -

~ent for the ir low intrinsic value , others pleaded humanitaria~ 

as~ects of Civil Defenc ~ a~J felt that it could not be a cause o f 

mi s i n te rpre t a tion as a par t of prepa r ations for a nuclear att~ cl : . 

I ·t \vas recognized that the SALT- related ag r eements have failed to 

stop the qualitat ive arms race
1

and among other desirable meas u r e s 

was urgeQ the suspension or ban n ing of the tes ts of s trategic 

cruise missiles . It was conclude d that curbing military research 

and de velopment is c entra l to halting the nuclear arms r a ce . 

This br ief listing of s ome high points 1n the discus sions 

c e nte red on st r ateg ic weapons gives an ide a of the range of Pugwash 

interests in thi s domain . Of course the preservation of nuclear 
) 

peace depends on complex factors o f politi c al , mi l itary , economic 

and social character , many beyond the s cope of the Pugwash 

de l iber a tions . Events have taken a turn to the b e tter i n recent 

years , with respect to some of these , as exchanges between USA 

and USSR in the spirit of d~tente r ep l aced cold war rhetor i c. 

One hopes that Pugwash discussions have made some co~str,ctive 

contributions to these changes and the various arms c ontro l 

measures agreed to since 1 959 ; at any r ate : Pugwash proposals 

and r e comm.endations frequently antedated in the past equ ivalent 

b ut u s ually mo r e ha l t ing actions by the Goverme nts concerned . 

The present pap r is Fritten in the hope of making a smal l 

c ontribu tion to the continuing Pug ~ash effort by a fr ank a l thoug. 
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n ecessari l y l imited ;::malysis of some forc9s feedi n g the nuc le ar 

arms r ace between the superpowers , a review of the pres ent s tace 

of the arms race and suggesti ons of a few key meas ure s to slow the } 

race . It i s a very grim f act of modern l ife that notwit~standi1g 

their ora l commi t :L..r..1e n ts to p e ace , the i r solemn under t a k i ngs a s 

the signatories td the Non-Proliferation Treaty of 19 6 8 and s e v e ral 

agreeme nts of limited scope abou t arms controls , the supe rpowers 

are in a~ ar~- r a c e that i s i n full sway. Besides incre asing 

tensions and suspicions betwee n the superp owe r s and co~suming 

l arge resources , t his arms r ace is a l so the prime stim~lus to the 

world-wide spread o f nuc l e a r weapons -- the horizontal pro lifera -

tion -- 1·1l i c h fur ther enhanc s the prol)abili ty of a nuclear war . 

In toto the n , th e s tra t c gic arms race is the g reatest l...' _re a. t to 

nuc l e ar peace and its termina tion should b e d matter o f the 

greatest urgenc y . 

A sig;:).ificant accomplishment of the USA-USSR SAI.T I Moscow 

agreeme n t in 197 2 was the treaty t o limit the deployme n t o f anti -

b a llistic n iss ile systems (ABM's) t o on ly two site s (later r e d uced 

to one each) , to refrain from test ing and de ploying more advanced 

AB'M systems , and from interfe ring with nationa l techn ic c>. l me ans 

o f gathering inte lligence . It i s of cours _ highly de~ at ab le 

whether an effective act i v e de fen ce o f extended soft targets , 

such as population centres, is possible ; a nd if no t the f ea: ibi -

li ty , then certainly the c ost- effectiveness of active d e fer.c e of 

even on ly the hard military p6int targets is in doubt. 
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I n the United States the de v e lopment of ABf1 has been unde r 

way since the mid- fifties , nurtured po l itica lly by i n t ell igence 

informati o n about s u ch p ro j ects in the Soviet Un i on . By the l ate 

s i xties the Johns on Admi nistration b e g a n the dep l oyment o f the 

"Li. ght " Sent ine l ABN , the r ati ona le be ing defe nce of popu l a t ion 

and i n d u stry a gain st a limi t e d at t a c k but t he dep l oymen t was 

di scontinued. I t e ncoun e red a s tro~g pub l i c oppo s ition as a 

s t ep wh i ch somG saw as a pre? a~at ion t o fighting a nuc l ear war . 

A l a t er p rop osa l b y t h e Ni.xon Admin i strati on t o de fend instead 

on ly the Ninuteman I CB?,1 s i t es vvas j ustified b y t h e arg ume!1 ts tha t 

Sovie t Un ion ' s dep l oyme nt of very l arge SS - 9 type I CBM 1 s then 

un derwa y me ant pre para t i ons for a coun te r - force strike ag a inst 

t h e Minu tema n f orce . Ev n th is l imited de ployment was s trongly 

o ppos e d ln Cong r e s s a nd pas sed the Se n a te by on ly a si ng l e v o te . 

I n t h 8 Sov i e t Union mea nwhi l e the build - up o f the Mo s cow ABM 

de f e n ce sys tem s e emed t o h ave c ome to an e n d , we ll b e fore i t s 

c omp l et i on . Thus , in neithe r courc try we r e the political forces 

wh i ch p resse d f or mas s ive ABM dep loyment fully d omi n ant . The 

SALT I t r eaty neverthe l e s s un doubted l y save d both parties t he 

exp2ndi t u r e o f l a r ge re s ource s t h a t would ve been o t h rwi se 

de dica ted to the ob j ective , howe ve r e lusive , of e f fGc t i ve anti 

mi ssile d e f e nces . 

The 1 972 ABM tre aty mi ght have be en of f a r greate r i mportan c e 

had it b een an expre s s i on of a genui ne cor..:-nibYlent o:: b o th parties 

t o r e jection of nuclear war as a tota lly unacceptable act b e c ause 

o f accomp a n y ing ma ss d -s tru c t ion bey ond any t h i ng witnessed in the 
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past . By imp lica ti on th~ t r eaty s eemed to s ugge s t s uch a c ommit-

men t s ince t he se l f- d e n i al o f the ABr·1 de f en '.: 2 s was tant ..lmo u::Lt t o 

ma king the popul a tions o f USA and USSR hostages t o the massive 

stra t e g i c forces o f the · two part i es . Indeed, unde r t he mi l i tar~ 

conditio n s ex isting i n 19 72 any s urprise c o u n te r f orce attack b y 

on~ p a rty would l e ave undamaged most of a r eta li atory f o rce o f 

the oppone nt , enough t o a l l ow him to i nflict in t he a~sence o f 

1"\.31·1 ~e::=c:-::.8 ~·s -;:,any t i mes mor · than wha t Se c re tary .f\lacNama a had 

c a lled unac c e ptab l e d a ma g e t - the popula c e a nd the civ iliat ion 

o f the a gressor . By infe r e n ce t h e treaty t h us seemed t o r eco g -

nize that the r e c an be n o winne r in such a wa r and h enc e t hat 

e ngaging i n it would be t o tally i r r ationa l. Regr ettably , the 

SALT I c ontrac t ing pa r tie s a p pear t o b e taking steps more cons i s -

ten t with t he oppos ite poli~y -- that o f preparing t o fight 

nuc lear wars. Mutu al deter·reJ ce i s the r e b y b e ing des t abi l ize d 

and the th r eat of war is growi n g . 

Such s teps , o f cours e , a r e not a bra nd- n e w phe nomeno n . Ab o ut 

1 5 year s ago the Kenne dy admini s trati on , conce rne d b y i n t e llige_ c e 

dat a a bout the e x p andin g civ il de fe n ce preparations i n t: ~ Sov i et 
. . 

Union, propos e d a mu l ·t i-bi llion doll a r programt.r..e of f a llo:.1L r.r1d 

blast s he l ters f o r t he civili an pop u l ation , c omp l ete with appro-

priate food 2nd me d i ca l s tockp i l e s , as we ll as pla n s for the 

tr a in ing of the c ivil ian cad r es t hat wo u l d manage t hes e she l ters 

i n time o f war. No t withs ta,ding a ma jor media campa i gn 1 n i ts 

fav o ur, t he p l an was b u r ied by Con g r e s s which c onside r ed i t a 

futil e and d a ngerous s tep , no t he lpful to t he preserv~tion o f 
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nuclear peac"' . The civil defenc2 organization in the United States , 

i n existence since World War II , continued t o exis t , bu~ also con 

tinue d to be financed as before on a ve r y low annua l l evel . 

Meanwhile intelligence information was accumulating about a 

very large anti - mi ss ile ins tallation , called Ga losh by the Weste rn 

sources , which was being built t o protect !Jlosco'iv . By the mid-

sixtie s the Soviet Un ion began also a country-wide de ployment of 

nume rous new surface -to - air miss iles and radars which , a s subs e 

q uent events showed , we re the components of an air de fenca system . 

Unfortunate ly , f o r a numbe r o f years Western information was tech 

nica l l y so impreci se as to permit the US Defense Departmen·t spokes 

me n t o insist that this system , nicknamed Tal linn , could be 

r ap i d l y u pgraded into a country-wide ABM i ns tal l at ion. Th is 

"wo r st case" conclusion r aised the spectre tha t A.o.-ne r ica · o uld be 

con f r onted by the Galos h and the Tallinn ABM defence s , so extensive 

tha ·t most of the American missile warheads ti.at might survive a 

Soviet fi r st strike a nd b e launched in r etaliatio·: to it >·..rould be 

destroyed in flight , not enough penetrating defe~ces t o inflict 

IvlacNamara ' s "unacc eptab l e dai1laCJe." Exnecta tion o f t h is outcome 

would end the state o f mutua l de terrence, they asserted , giving 

the Soviet Union military superiority . 

Th i s s c enario , although r e j e cted by more obj ect i ve ana l ysts 

i n the USA , was unfortunate ly plausible enough s o that it could 

b e c i t e d effectively in s u pport of the proposed developmen t o f 

i\H RV ' s . When dep loyed , these would multiply the number of war -

h eads tha t mi ght be delivered i n a r etal i atory strike , at the cost 
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of reducing i_he total "mega tonna')e 11 
·- - the cxplos ive e_lCrgy --- o£ 

strategic warheads . By the time SALT I agrecm~nt was sign9d 

A1nerican ~HRV : s \verc a:.~eady being deployed. 

Well before the time of the SALT I agreement the A~crican 

advocate s of arms controJs began t-o stress h .'O harr:1£ul aspec::s 

o f the MIRV project. The more obvious one was that tb~ numLrical 

limits of SALT I on offensive missile launchers were thus being 

i~ c~~~== ~i=cunvented, so that the strategic offensive forces 

c ou l d c ontinue to grow . Th~ second point , more serious from the 

point o f view o f the stability of mutual deterrence, wa~ ~~at each 

MIRV'ed missile '1.\'ith accurate guidance might destroy mo ._, _. than 

one missile in s ilo o f the other side. Thus, IURV deveJ o_;·. en t 

raised the possibility of counterforce tactics and even a surpris~ 

c ounterforce attack becmne more attractive - - at least in war-

gaming. 'I'herefore I'-1IRV 1 s might destab:i lize the state o f mutual 

Jeterrence just as ABM systems might . Perhaps more effe.tively
1 

since the developmcn·t of effective counterforce ·1IRV' s i. U.tldoubt

edly easier than developmen t of effective deferce for ropulation 

and indus -try centrc.s . 

The counterforce pur='ose of HIRV'ed missiles-- since ''ALT I 

had eJirnina ed ABM defences as their justification -- has been 

promoted publicly by various US Defense Department spokesmen. 

especially the former Secretary Schlesinger. He has belaboured 

t ne concepts of "flexible response ," " co trolled nuclr->ar war," 

" limited strikes on hard military targets , " etc. perha_:-Js 1n 

efforts to reassure our lE,'I'O allies that the American "nuclc.:-r 



-9-

sword" was still effe ctive. Thes e u ses of rnn.v' s called for pro -

cision guidance and such is u nder development as MK l2A warheads 

and HARV . Ivlr. Schles inger has al s o spoken of the desirability o f 

mas sive civil defence measures in USA as part of preparation to 

fight "contro lled " nuclear wars , but this proposal has fallen on 

deaf ears,at least up to this p oint , since the Americans are 

clearly unw i lling to accept measures that are so obviously related 

to mak .:_~q n;Jcl9ar wa r "thinkable ." 

While Pentagon spokesmen have consistently emphasized that 

they are not proposing and are not even considering a surpri se 

. attack o n the Soviet Union, their descriptions of " surgical" 

strikes on hard targets , etc . have perhaps had the effect and 

h ave c e r tainly had the int ent of presenting n uclear wa rs as tole r 

able to the bystander civilians because , it was said , the casualties 

among them could b e kept relatively low. Thus. the Annual Defens e 

Report for Fiscal Year 1975 asserted that a Soviet missile attack 

on American ICBI\1 ins ta l lations would cause "well under a million" 

civilian de"lths . These calculations h ave been challenged however 

and upon recalculation l ed to the finding that an attack strong 

enough to eliminate most of the American ICBM ' s would also cause 

some 15,000,000 civilian deaths or more, most ly by fallout 

downwind (l) . 

It would b e qui t e wrong t o l eave the impression tha t discus 

sions of ways to fight nuclear wars is limited to the Penta gon 

and o ther Ameri can sources . The Soviet military lite rature is 

r eplete with d' s cussions of thes e strate gic and tactical prob l ems. 
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The big di~tinction arises fr m the differences in the s ocio-

po l i t ical naLure of the two societi s : the American d i scussion3 

of matters r e lating to national security spill over i nto t.e 

public d omain , i n fact are frequently centered there and inv olve 

a \·!ide s ._ctrum o f voca l opinion from extrem " c o ld \var" hard -

liners to advocates o f unilateral dis armament . These; someti mes 

v e r y acr imon ious discussions tend t o influence to varying extent 
) 

the subse'}uen·L acts o f the Arnerican admin i s·trations . I n con trast , 

the Soviet presen ta t i on· and analyses are usually r es ~icted to a 

limited domes tic a udience of those with the "need to k:10'd ," to 

use an Americ n military ex ression, or are au h ritative public 

expositions of governmental policies. Thus,the nnrsha ll of the 

Soviet Union Sokolo~ski in his book on m' litary strategy ( 2 ) di G-

cu sses a'- l er..g th problems invo l ved in fightir_g nuclear \·;ars , 

notin.g that \·lhile nuc lear -t;i:;>ped miss i les will be extensively 

u sed , the war will a lso i nvolve massive l and forc e 

that a lthough miss ile attack is stronger ·· 1an defenc2 , the centrdl 

objective of Soviet strategy is the defence by several @eans 

a gainst such a·t tadc , combine d with offensive actions ag"" i -- ~ s-c m.Lli -

tary targetc ancl. the indus t r ial establi shmen t of the 

shou l d be such as to 1'2ad ·to a rapid victory for the S0vie t Union. 

On i::.he wh ole thcr _ is no great differen e b et1"een the do~trine of 

thi book a n d that underlying more recen _ statements o f the 

Pentagon sp0kesmen to which reference alrc:ady been rr:: · 2. 

As already mentioned , the SALT I agreements also prov i ded 

numerical limits for offensive mis ile launch~rs , to bJ ln fore~ 



- 11-

:Cor five year~; . Th~ Arner i can forces we:!:"e l imited t o the then 

existing deployments 1, 000 Minuteman silos and 54 o f t h e much 

larger Titan ICBM ' s , as well as 656 l aunchers i n n uclear s u bma -

r ines . The Soviet Union was allowed to comp l ete the dep l oyments 

then underway , t o give i t 1 , 618 land- based hardened l a un c hers i~ 

a f ew years time (not more than 313 of wh ich wer e t o be o f the 

ve r y la r ge s i z . s u itable for SS - 9 missiles ) and 740 l aunche r s in 

nuc lear submar i nes . Si n ce that time the USA has proceeded apa c e 

to MIRV i ts miss iles and t he Soviet Uni o n it is said has a l most 
I I 

comple t e d its lau cher bu ildir~g progrc.mnle nnd is nmv engaged in 

r ep l acin g si~g le -warhead mi ssiles wi·th new AIRV ' ed types . 

'r h e 1 9 7 4 Vladi ostol< •.gr _emen t took a s t ep beyond SALT I by 

s etting f or both parties d. common upper limit of 2 , 400 stra.tegic 

l aunchers , including bombers, of which l, 320 could b e HIR'r ed; at 

the time of this writing ·the agreement has not been formalized .. 

As was feared by the sceptics, both sides are building up their 

for ces to the agreed extreme l y high upJer l imits . Western sources 

n ow attribute to USA nedr l y 9 , 00 0 deployed strategi c warheads , 

l arge l y of fraction a l megaton explo s i ve energy;and to USSR about 

3 , 500 warhead , heavier and hence probab l y mostly in th_ mega~on 

c las s , so that t1e total des truc tive energy in its strategic mis-

sile force is conside rab l y l arger than the Jl...:merican t.otc:'.l. 

Some of the r eade rs of this pape r are undoub·tedly a~'l ar c of 

the intense public c ampaign by the militu.ry and civilia n hard-

l i~ers in the Unite d States which b egan in the SlPID~r of 1976 

through 1 aks to the press o f intell i ge~ce informatio~ nd 
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infe:uncos which purport to pro ve ~at the Soviet Union is engage d 

i n a multifaceted effort to attain m'litary superior i ty over the 

Uni ted States , t o enable it e i the r to domina te the l atter politi -

c a l ly or , if the Unite d States i not submissiv enough , t o fight 

and win a nuclear war with it . T!1e inm1edi a t e ob j ectives of this 

public campuign were to force t.he Carter Administration o.nd the 

Congres s into taking h a rder attitudes toward arms con _.__ J.. '-)1 agn-::-~ 

ment.s and in t. building up the military force~; instead(:). 

Centr al t o this c ampaign , \vaged both publicly an d ·:·i "!:. in the 

government , a r e t he i n terpreLa ·tion o r mi.s - interpre tat icx: o £ i 1 , ·1 -

lig ence information on the Sovi· t activiti es . Unfor tu:1ute ly there 
' 

i s considerable uncer ta i nty inhe rent in a l l such i~ter9retati ons , 

b as ::d on the analysis of ir1formation o"- past and curren ·- Soviet 

ac c.i vi ties , \vhen the 1 involvt.:: p r o j e ctions a n umber of ~, :':! a :cs in ·to 

the future . If the extrem ''\·1or s L case " l"Jr oj~ ctions c::. -r 2 cons is -

tently chos e n , as the Ame r ican hard-lin rs seem t o do, a c se can 

b - cons truc ted indicat ing that present Soviet activities fore -

shado1v preparations f or a nuclear at·tac'' on tli.e United S::at.es . 

The Sovie t Uni o n has be~~ engaged in testi1 g ~ew ~y pe s (S S-~7 , 

SS- :!..8 , SS - 19) of silo- la.u_ ,ched ICBN 's -.:vith great'- r thrc; \T-\·ieight s , 

wi th multiple ind_p~ndently targ~table va h e ads ad ma :c accurate 

g·u idance . Hhen fully deployed in silo · ·that ucre in e :~is tencs 

o r being built in 197 2 and which are being 'pg··caded , 2 slla l l 

fract ion of these ~ew ICBM ' would s ~ f~i~ - , it i. asserta d , to 

e l im ina tc i n a surpri s e attack wo t of the Ame r ic<:u sj lo -based 

ICmJ. ' s , those strat.3g ic bombe r s t.l:.at ure on the grou_ ._-l .:trd mL "'ile 

.·t:.bm.:1.rinc s i port. 
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Even if these pessimistic estimates are accepted , the United 

States would still retain very many strategic nuclear we2pons in 

submarines at sea , in the bombers on alert status and those 

silo- based ICBM ' s that would survive the surprise attack. Here 

the other component of the envisaged threat ~ s supposed to enter 

the picture . It i s the Soviet passive defe~ce preparat ions which , 

the C2cmpaign claims , have b een great ly accelerated in the la s ·t 

few years . It is asserted that they comprise m.mLrous hardened 

faci lities such a s b l ast shelters for civilians , command centers , 

industri a l plants and underground grain storage facilities. (It 

should be n oted that in Kansas , USA , where the sub-soil geological 

format ions are very favour<~blc, ,_arge subterranean storage depots , 

some refrige rated , have been excavated and even office space 

constructed by industrial corporations . ) 

In addition, an all - embracing plan for the evacuation of 

civilian uooulation from the main cities of the Soviet Union has J.; ·'-

been detaile d. These preparations and measu r es , the American 

har d-line r s assert , wil l r educe the effect of an American retali-

atory str i ke to well below the limit of "unacceptable daoage" 
. . f :\J ( 4 ) cr1te r1on o Mactamara . When confronted by this prospect ~~d 

without fighting a war the United States would be force~ to 

acknow l edge the politico-military primacy of the Soviet Unio . 

While the doomsday predictions of this campaign are rejected 

by thoughtful observers, its revelations and other information 

have a l ready had some effect on United States policies. 'I' ere 

appears to be a growing consensus in Western deferce circles that 
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the sum total of military efforts of the Soviet Union is more con

sistent with the intent to gain military superiority tha __ with 

maintaining rough parity , to which oral committments have been 

made by both parties (S ). 

It is not possible to neutralize b~e political effects of 

the latest American hard-liners' campaign , any more than those 

of the earl ier debates described in this paper , and of the still 

ear l ier campaigns about a bombe r gap around 1950 and about ·the 

missile gap around 1960 , sole ly by presenting factual evid~nce, 

b e cause of the closed nature o~ Sovie t Society . Consider as an 

exam;;, .e ·the Soviet civil defer_c e programme as described in the 

open Soviet manuals which, i n the interpr . _J_tion of L _'::! American 

hard-liners , signifies advanced preparations to fight a nuclear 

war . According to t he ir evaluation , the se preparation8 , including 

evacuation plans , could be j~ ·t ~ s meaningful and as dostabilizing 

to the state of mutual de t errence ~ s a country-wide d eploymen t o f 

sophisticated anti-missile d e f en ces. 

I f one takE' S the trouble to inquire i nto the status of A..meri-

can civil defenc~ one fi nds that i ts manuals claim tl e availab ili ty 

o f fall-out she l ters (usually the cel lars of multi - story buildings ) 

to more t h an 1 80 million Americans and list mines as possib l e 

blast shelters. But one need not engage in e l aborate inte lligence 

activit i es , in fact one needs but a shorJc sojourn in American 

citie s , to di~cuver that the populace , except for the small civil 

defence o fficialdom , is totally un involved in these preparations 

so that it would r e quire a l engthy and highly vi ~ ible organizationa~ 
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and educationa l effort by the US government to change sign i fi-

c a __ tly t:·"e p r esent sta".:. e c r- civilian unprepar dness . 

The civil defen c e m"'-."Jals o f ,_ .. a Soviet Union seem to des -

c ribe a state of even more advanced preparedness than those o f 

USA; crea ted by an organization which is com.t"1landed by an all

Union staff ( 2 ). Does thi s description signify that the entire 

populat ion h as already been physica lly and mentally enrolled , s o 

that ~2 ei~ ~~e~ cy p lan coul d be instantly put into effe c t a · an 

order f r om ab ove. or is the real situation n o t s o ve r y different 

from that in the Unite d States in t hat it does not affect what 

const itutes unaccep t a ble dama ge t o the Soviet Un i on? Some 

Ame rican a na lysts con c lude this (6 ) but the hard-line advoca·te s 

maintain that ·the Sovie t Civil Defer c e threatens the securit:: of 

the United States (see r e ference _). Th i s q uesti on is o f obv ious 

i mportance to Ameri c a n mili tary planner~ and , indeed 1 to a ll 

Americans 'ilvho a re concerned about defer_ce ma tte rs and Soviet-

American re l ations . It has no easy an swe r un l ess one accepts on 

face value tl1e assurance s of several authoritative Soviet spokes -

me n tha t the ir civi l defence r epr esents no threat to the US A . To 

get more subs t a 1tive evide1ce is diff icul t since the actuali ties 

of civil defence are trea t ed as confidential by the Soviet Uni on . 

Thus , the issue of civil p r epar edness causes suspicion and fears 

i n har d-line r c i r cles in Ame r ica , no l ess than t he provocative 

public r e mark s about counter - str ikes , etc . by Pentago11 offici a l s 

and o the r such spee che s by Ameri c an hard - line r s have caused in 

the Soviet Union . 
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~ have discu_se d th-se p ast events and their in tcr-co~nection" 

at some l ength b eca use· Academician 1\rbat ov, r eviewi ng the sa.me 

frag ment o f history , as well as othe r issues , unre l ated t o Pugwash , 

f f l . d - . . . (7) o peac2 u coe x1s t e nce or etente , 1n an 1nterest1ng art1cle 

puts the re sponsibility for the nuclear arms r ace blunt l o n the 

Unite d States . I must admit that h e is essentially corre c t i~ 

assigning the initiative for most technologica l i nn ovations , that 

is ~~~ 5~~=~ of new weapons systems , w~ich ke e p the arms r a c e 

percolating, to the Un i ted States (1'-1a r s1a ll Sokolovsky ~ r eference 2, 

has a dif fe rent vi ew of thi s ), but Arbatov fails to carry h i s 

analysis for e n ough to recognize tha t these arms race-)rovok i~g 

act ions were mostly induced by or at l east made much more diffi -, 

cul t t o oppose by the assymetry in the scope of the o u tward flow 
I 

of i nformation about the ac t iviti es and p lans of the U . i te d 

States and the Sovie ~ Uni on . 

On one side,the r eading of open semi - technical periodicals 

such as the Aviation ~!eek , of the repor ts on Congressional Com-

mitte e hearings , o f ti le a nnual Posture Statement o f t h e Def_nse 

Depar t n:cnt , e tc. gives the Sovie t analys t s not only an acc u r at =-. 

knowleO.ge o f what tlL 3 A..rnerican forces a re currently , but also 

\vha t they will be i n a fe.;,., years time . On the o the r ~ ide , sub-

stantial inte lligence efforts are needed to gain m2 r e ly accurate 

es timates of current military capabi li ties of the Soviet Un ion , 

whereas the proj ection of the rates of production cf ~ew tanks 

and missiles and aircr a ft into the future , their expe cted per-

formance , and the inten tions beh ind t- .ese plans large l y remain 



-17-

in the domain o f v a lue judgements , hence invite a wide range of 

estimates , the worst possibility b e ing usually such as to call 

for the taking of prudent anticipatory measures , i.e. , new mili-

tary R&D projects . This American reaction , considering the 

s timulus , does not differ substantia lly from that of any other 

country in similar circumstances . 

Unfor tuna tely;ne ithe r the l ack o f openness of Soviet Society 

nor t~s O?~~rt~~ities for mischief of fered LO Amer i can har -

l iners b y 6ur open s oc i ety are like l y t o alte r soon)and t .- ~ fact 

painfully d ampen s one ' s hope s fo r an ear l y end to the arms race. 

Ti.1is whole argw11ent about v1ho is r e sponsible for the arms r ace is 

like that about which came first , the chicken o r the egg . Without 

c laiming any the ological exp ~ rtise I suggest that they were 

created at about the same time . 

vJhe re i s the strategic arms r ace nmv? Both sides have stated 

that they have r eac hed rough parity . Thu s , the Soviet Union has 

now almost t he maximum number of missile l aunchers it may dep loy 

under the SALT I agreement ; the United States still has a ll it 

had . Neither party has MIRV'ed a ll the 1,3 20 units it was a llotted, 

bu t this process i s continuing and the Soviet deployment o f the 

SS-18 ICB£!1' s with . their l arge , numerous and accura·te indep~ndently 

t argeted warheads espec i a lly t r oubles the American side. 

The Soviet Union is deve loping a v e ry long-range submarine 

launched missile and s o is the Un ited State s , which is a lso 

b uilding the giant Trident submarine s t o r ep lace Polaris and to 

house thes e missiles . In addi tion to several new types of 
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silo-launched ICBM ' s , the Soviet Unio~ is a l s o tes ti~g (and 

dep l oying? ) a land-mobile missile o f intermediate ra1ge (SS-20) . 

This is n o t a strategic weapon system according t o the c r iteria 

acce pted a t SALT I , but it is troub l esome because the add i t i on 

o f a thi r d r ocket stage wou l d permit inter - continenta:L r c:.nge t o 

b e achieved , according to Ame r ican sources . Thus?satellite i ntel -

l i gen c e would not d isti nguish SS - 20 from a mobile I CBM . I n 

re sponse t o t he deploy1.ent of SS - 18 the developnent o f a mob ile 

v e r sio n o f an i mpro ved and larger Mi nuteman IC3M , MX , has been 

sta r ted in Am rica . It should be noted that an l'unericc:.n uni l a-

t era l interpreta tio~ of the SALT I agreement on offensive systems 

e xcludes the dep loymen-t o f l and-mobile I CBM ' s as not s~wcep tible 

t o q uantitative numerical verificatio~ by the "national technical 

means ." 

The Soviet Union has begun dep l oying a new l ong - rQn ge bomber , 

Backfire in Western designation , which it regards as a tactica l 

weapon system , wh ile the American analysts a ttribute t o it an 

i nter- contin ntal range with a nuclear bomb load in-flight 

refueling is resort d to
1
and therefote they want to cou.1t it as a 

( 8 ) 
str~ tegic l aunche r . The United States has already built 

s e veral test models of its new strategic bomber , B- 1 , but its 

huge c os t and ~ o ubtful cost-effectiveness make questionable its 

fu t u re as a rep l acement f o r the B- 52 . 

Las t b ut certainly r,ct ::.east i n this cata l ogue of maj o r ne\1 

str ategic weapon systems about \vhich substantial information is 

openly available are the modern versions of aerodyna~ic guided 
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missile s , the sever a l modRl s o f subs onic cruise mi ssiles being 

developed in the United States . Their distinctive new featur2s 

are the rel ative ly fue l-efficient t u rbo - jet and t urbo- fan engines 

and sophis ticated guidance systems that wi ll enab l e them to f l y 

long distances at v e ry low altitudes and yet to strike the ir 

predete rmined targets with high accuracy . In company with the 

strategic bomb - rs,the future long r ange cruise missi l esJbeing 

slo~pose n o thr ea t as a coun te r-force weapon but the comp l etion 

o f thei r de velopment means the e nd t o numerical monitoring of 

strategic forces by national means since the cruise miss ile s 
J 

like the l and-mobi l e balli stic miss iles wil l be v irtually non-

i dentifia ble b y satellites . The anticipated r e l atively low cost 

of crui se missi l es means t hat the y may b e deployed in v e ry large 

n umbe rs. Being small and adaptab le t o l aunch from various sta -

tionary and mobile platforms they cle ::t rly wilJ. not be subject to 

c o unt by "nat iona l techni c al means " o f surve illance . F i n ally , the 

same adaptability to various launch platforms means that cruise 

missiles o f considerably l ess t~an i nte r- continental r ange and 

not using strategic launchers might be u sed as str ategic weapons. 

The distinction between st r ategic and tactica l weapons systems 

t hus might be washed out. 

Confronted with these severa l grim perspectives and with the 

ineffectiveness of the past a r ms control measures , what realistic 

steps and measures among many theoretical l y possible ones should 

Pug~;·Tash urge in the pub lic statemer. ~..: after its 19 77 Conference 

and fo r wh i ch its members \voul d h opefully lobby thereafter'? 
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Cl early the superpowers must be urged to reach s peedi ly an 

agreemenL on t e numeri c a l lj mits of offensive strat gic arms and 

without delay proc~ed to negotiate a schedule o f reductio_ s in 

these n umbers . 

li01de ver , with several other Pugwash membe rs I have b e lieved 

and a sserl~ d for some time that nume rical l im:tations alo~e , 

without effective r estri ctions on qual itative changes , i . e. on 

the i ntroduction o f new techn ologj_es , are ineff e ctive in d 

t h e arms race . Wha t happe ned to this r a c e in the l as t f ew years 

only strengthens such convic·ti o_ . The r e for e i it is a vr2 l co ... e sign 

t ha t t 1e GovernEent leade rs of both ·the Sovi e t Union and t i •.::: 

United Sta tes h a ve on severa l recent occasions puu licl_: re co ~nized 

t he i mportance of qualitative limitations . 

A matter of cent r a l imp or tance - - b e c ause it affc r:t-s mo~ ·t of 

t he new nuclear weapQ systems -- is the conclusion o f a Compre

hensive Puclear Test Ban Treaty v1hich neecls ~o b e a mul.tj lateral 

Lrea t" bu·t must be ini i:ia"tE:~d Ly th2 supe r.:.' owe rs . Sei smic d(~ t.ec-

tio n h as advanced so fa r n ow t1at while a sin gle small undergrom1d 

nuc l ear t ;;: .., t may escape i dentif i ca ·tio~ , n o mi lj_ -aril_ ms a:L~r g:E~1l 

procrrcn me could c1 so . Nor could a non-v7e apons s t ate b ~~ s t. r" tha t 

i ts firs t anu nece ssarily lrnJ- technology n uc l e r ex?l03iv~ 

"evice vwuld have a small enough y i e ld t o escape posi ti v c- idee ':i -

f i c at ion . Becau se o ~ several cons iderations and especially t' e 

t hreat of nucle a r proliferation any proposi~io 1 s for a test ban 

·t hat penni ts und-_rg r ou"' - te · tin<::; be low so:u2 thr _sho 1 d sh ou ld be 
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firmly rejected; such a treaty will do little to slm'7 the arms 

race but instead will further delay the comcrehensive ban . 

Two main objections have been advanced publicly against the 

comprehensive ban . One lS that the ti-m countries whic h refused 

to sign the partia l test ban of 1963 , namely the People's r- nublic 

of China and France , may continue t o test nuclear devi ces and 

h ence dangerou ·ly ad' · : ce their \veapons technology instead of 

joining the Test Ban Treaty. There are several options for 

dealing with this prob l em , one being a clause in the treaty expli 

citly noting that continuing testing by non - signatories may be 

r egarded as justificat ion for the withdrawal from the treaty by 

one or more of the signatOJ:-ies o::-: t he gro unds of a threat to 

their su~reme national security interests . 

The o ther obstacle to the CTB Treaty has been the desire to 

u se nuclear exp l osives for peace~ul p urp oses (PNE ' s) which years 

a go was raised by the United States but is now promoted by the 

Soviet Union as economically im~ortant . As has been seen in the 

example o f India, the PNE ' s can be the f ormal justification for 

t he development of nuclear explosives . At the l ast Pugwas1 Con -

fer~nce it was proposed therefore that the CTB Treaty exclude 

PNE ' s but be of only limited durat~0n , the problem of P2E's being 

thus postponed for a few years when the CTB would come for 

renewal . Another alternative is for the CTB signatory weapons-

states , including the s uperpowers , to ace pt for th~mselves the 

same restrictions regar ding the P~JE ' s as are imposed by the 

Non-Proliferation Treaty on the non - weapons signatory states . In 
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othe-. \·:ords :.:.. f, for i:nstc:mc-_, · h2 Un; ted States "dere to deci.de 

to have one or more peaceful nuclear exp losions it would contract 

with another we apons state , for instance with the Soviet Union, 

fo r the gu0rded de l ivery of a "black box" of specif ied dimensions 

cont.aining an explos i ve device wi t h a specif i ed r ange of yields. 

The "black bo:;..:" \Wuld then be •3rnp laced , still unde r supcr';ision of 

guards from the country of it s or igin and then the dev:L.:::e vmuld 

be ex[>lod.ed. Clearly the de tails of guard ing and o f <0. -?2nsa tio:J 
I 

nee d to b~ del i neated more than cou l d be don~ here but they do 

not. seer . to pr ..... sent. insurntoun 'L.3.b e obstacles . The ado o::j on of 

such a pro ce dure would totally eliminate the possibilit~ of us i ng 

PNE ' s for advanc ing w .apons techno ogy and at the samo t i me elimi -·-

nat.e a mc. j or irritant fel-L by the no:r:. ·-Hcapon.s signatories of the 

NP T agains -t t-' e ... ,\7eapons stat.es. 

It i s unfortunately 1·1holly u r:. r ealistic to expect. t ;·:at Sl\.LT II 

o r III agreer.:te:nts will lead t~o a complete cessation of tl-.e quali -

ta tiv2 nuclear arms race., and ·'.:h e b s~.; t one c an ho:J~ for in U:.e near 

future is t .• e elimination of i-:.- c r'.ost tro11bh: s orne as~Jec'::.s . The 

pL ine target foJ: eliw -'_nation s .1 ould be tho~c sy ~~ tems o:::- ~; ·1b-

systems \~lich encourag e counter-force strategic planni~~ . To 

thi s class belong the iURV' ed IC.i:3~1 ' s \·7i th p ecision g . .i~-L-::t<:c2 and 
/ 

an agreeme t to cease their ·Les ting is a tt"ul. u:cgen t l!:::ed. 

The deployme nt of weapon systems which cannot be ad2quately 

coun tee by nat. ional t .echnical veri£ i.ciJ.tion means t.br";;. t:,=::n s tLe 

v ery substance of S.I\l,T acco r ds and nms t b e prevcn ted. In th.e 

first instance this me Rn s lan d-mohile ICBM's . H nee t~~ir field 

testi.n9 must n ot be un<ie rtakcn o r must: ce:ase by c.·plisi.:.: a_r.:.:l2.)f.t2 .l:.. 
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Very co:np lex issues are presented by tl':e cruise missiles, 

which , i t seems , have al r eady b een inconclusively discussed in 

SALT I in 1975. The cruise missiles w~ich are of tactical range 

are outside the scope of SALT but the testing of strategic range 

(i.e., turbo-fan engine equipped) cruise missiles can not b~ 

adequately monitored by "national means " and their subsequent 

deployment even less s o. Furthermore , as already noted , cruise 

missiles of less than transcontinentc l range can b so deployed 

as to be a part o f the strates~ - ar ·! a l. The cruise missiles 

however are regarded by J'..rneric_ De fen se circ les as the surest 

r esponse to that drive for miJ i tc::. ry SU;?eriori ty in \'7hich , they 

b e lieve , t he Soviet Union i s engaged and therefore their el i mina

tion will be most strong l y resisted. 

In a different way the Bac:·fire bomber problem is also 1 ot 

a simple one , since the deployment of Backfi r e for use on the 

Eurasian continent lS outside the framework of the SALT agree 

ments , but when it is considered as a t r anscontinental bomber 

over the North American continent it beco. es a major addition to 

the Soviet strategic arsenal in view of r elatively weak air 

def2nces i t would e_ counter. Here some understand i ngs about i ts 

deployment - and espe cially about the availability of inflig~t 

refue ling aircraf~ are clear l y called for unless all such bombers 

b e counted as a strategic force. 

One c an go on considering further strategic offsp ring of 

n ew technologies but the usefulness of delving here into more 
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distant problem~ i~ v~ry much in doubt . 'I'his Pug>riash Con.fc;rence , 

I am convinced , can a. ieve the most for the preservation of 

peace b- urging the superpowers to reach agreements on the main 

i ssues: (a) ·t he avoidanc"" of further nurnerical expa1.sio.!! of 

s tra t:eCJ ic fo -.. es and a start o n their reduct.ion; (b) tne agree-

ment o n the comprehensive n uc l e a r test ban and (c) an a.pp lication 

of b:-:- akes to the introduc ·!:ion of ne\v o:c improved v-reapo:::!. s~,:stems , 

e limina ting thos e designe d for counter f orce. stra . .:egy and ·those 

not subject t o adequate monitoring by n a tional techni al means. 

If these a g reements are achieved a great ste p forward will have 

b een ·taken . 

I1arch, 1977 
Cambridge, Massachus e tts 
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ARMS CO!\TTROL A NV .. :::-- ~ -<MAMENT - THE NON- NUCLEAR FIELD 

During the last decade and a h alf a number of suggestions have been made for 

furtheri:cg- ;:;~ e causes of arms control and disarmament. Some of the proposals 

have been ingenious, others technically intricate, and some simply based on 

practical commonsense, but the sum total of a chievement has been relatively 

and disappointingly small . The inevitable conclusion from this is t hat there 

has been a l ack of firm political will on all sides .. Attempts have been mad • 

to place the responsib ;·1 i. t y firmly upon the nuclear powers for failing to take 

effective steps towards nuclear disarm ament and the substantial r eduction 

of nuclear weapons. To t heir failure has not only b een attributed further 

nuclear proliferation but a lack of r e sponse to arms control and disarmament 

initiatives 1n other fields. Though they must clearly bear: some responsib ility 

for the general disappointment, not to say disillusionment, it is not r easonable 

for other countries to off-load their responsibility in this way. 

A very important factor has been the failure to mobilize public opinion as well 

<': to educate it on matters of disarmament. Wnat m ay seem to be an attractive 

cause has not developed the expected political appeal. The reasons for this 

in turn are fairly ohvious. There are psychological barriers which stem partly 

from ideological roots and hinder further progress. They contribute on all 

1. 
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s ides to the failure to se~ and understand the points of view and m e t ivations 

of other people, and by this m eans tensions and perceptions of threat are 

created and enhanced. The purpos e of this paper is to review briefly some 

of the problems which have recurred regularly at Pugwash conferences over 

t he last five years, to make some sugges tions for their futu re development 

and possible solution and to indicate one or two areas where fresh initiatives 

m ight serve to create a favourable climate. 

1. The Arms Trade in Conventional Weapons 

The fact that the range and sophistication of convei -~-<mal weapons 1s 

c ontinually extending has been frequently confirmed. The anns trade 

is assuming more and more a commercial aspect with competition 

developing even to supply countries which clearly have no spec ific 

militar y needs. In a number of parts of the world technological, 

economic, and political factors , are converging to sustain rising arrns 

l evels, for which purchasers , as well as suppliers, must bear a 

r esponsibility. The question of some U.N. arms accounting system, 

enabling a ready review of arms acquisition and stockpiling, still 

r emains largely unexplored , as does the possibili ty of devising an 

international code of conduct on the transfer of military equipment 

and devices . A recent Pugwash symposium has loo~- ed at some of 

t he economic and social effects of new weapon systems when they 

are transferred, in particular to developing countries . A full 

knowledge of their consequences might have a restraining eff ect on 

purchases and l ead conceivably to regional initiatives by gr oups of 

potential arms recipients. 
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3. 

Military R es earch and Developm ent 

The ext ent t o which military research and development provides 

the dynamic fot.~ce behind the development of new weapon s ystems 

and their rend~ring into commercial propositions is now scarcely 

in dispute. Ten tative initiatives have been taken, notably in the 

United States, to consider at least the impact of new weapons programmes 

on the prospects for arms control, and may be worth supporting. 

'r:·_-::(_-:; 2-.as also been a suggestion that the major arms suppliers 

should meet to agree on a limit to the levels of arms sales which 

they w uld be involved in over a period of time . The possibility of 

this on a worldwide or regional basis is worth investigation. 

3. Force Reductions 

It is apparent for all to see that the Vienna MFR talks have made 

l ittle real progress, largely because of disagreements about the 

principles behind the conference. Technical problems relating to 

t he l::alance of East/West military forces and their dispositions in 

Europe have been allowed to stand in the way of favourabl e developments. 

The argument that t~ese have b_~enprevented because of fail~e t o 

exchange adequate information, is scarcely valid, since there is 

l ittle pr ospect of equating exactly the different forces based in 

d ifferent localities , which are at the disposal of the two militar y 

blocs . Here , as elsewhere, m ilitary negotiations have not developed 

as the y should because of lack of a clear political de termination to 

f ind a solution, which is particularly urgent in E urope in the light of 
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the development of new weapo _1s and strategic doctr i~1 3, on the 

part of both 1 ATO and the Warsaw Pact. Some political steps 

towards the breaking down of sentiments of distrust are cle2c:- ~y 

desirable in Eur(...,,.a in order to provide the climate for arms limitation 

agreements. Su~· cessful progress in Europe, involving the majority 

of the world's major military powers, would be conducive to 

encouraging powers in the other part of the wor ld to follow the ir 

example. The continuation of the MFR talks is not enough in itself 

even though they, in their own right, may indicate the unlikelihood 

of a major conflict breaking out on the continent. 

It may be that in the European case the time has come, because of 

the massive stocks of weapons at the disposal of each of the major 

parties, for unilateral arms control and disarmament initiatives. 

It is possible that only in this way will the wall of distrust be breached 

and the way opened to a comprehensive and agreed disarmament or 

at least a force reduction plan. However, the mobilization of public 

opinion in favour of disarmament would be, for the country which took 

the initiative, a major task. It needs to be borne in mind that security 

is not exclusively a military concept. It has political, economic, 

historical, social and psychological aspects, and the development of 

co-operation in other fields, as stated at Helsinki, and which will 

presumably be further endorsed at the Belgrade conference this year, 

has a considerable part to play in improving the political cli m ate and 

thus making more acceptable in national terms reductions in armaments 

or armed forces . 
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5 

·spec ial Militar y Problems 

. The urgent need for a ban on che ical weapons remains : progress has 

been slow even though there is the 1972 Convention on Biological 

Weapons as a model to follow. The urgency of the ban is, as has bee n 

said on previous occasions, conv incingly illustrated by the development 

of the so-called binary weapons, which will very likely begin a new phase 

in the arms race in this field. It is this kind of development wh ich 

ma..lze=: necessary a far-sighted vision of the dangers which will inevitably 

arise without measures for arms conh:ol and disarmament if completely 

new military threats are not to b e allowed to develop. It is precisely 

because the military applicat ions of weather, climate , and other forms 

of geophysic al modification have apparently not yet reached the stage 

where they could readily be used in war that action needs to be t aken to 

achieve an effective restraint upon them. T he capacity of modern 

warfare by othe:t· means to cause enormous ecological damage ha s already 

bee n demonstrated. 

5. New Initiatives 

It is evident that the prospects for arrns control and disar m ament would 

be better if there were throughout the world bodies of public opinion 

which perceived practical advantages of self-interest stemming from 

collaboration between countries to these ends. One reason why governments 

appear to have lacked the political will is that they have not in fact b een 

subject to appropriate popular influences and pressures, partly because 

the direct advantages of reductions in expenditure and arms cu"'1d in the 

size of military forc es are not always easily perceived. In countries 
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where the armaments industry makes a major co;~tr ibution to the 

economy the pos s ibili t ies of a swift conversion p::ogramme to the 

satisfaction of peaceful social needs x·equires to b e investigated 

and public ized. The prospect of large scale unemployment is not 

conducive to the development of peaceful attitudes on the par t of 

populations : the problem of conversion applies not only to m anufacturing 

plant but to t rained personnel, scientists and technologists of all 

k inds however employed . There are, however , few countries in 

the world without major internal social and economic tasks to which 

they could be readily diverted, but from thz standpoint of a Pugwash 

conference it is particular ly important that the poss ibility of the 

diversion of resources (at present appropriated to the milita-ry) to 

t he r esolution of m a jor world problems 1n the f ield of development 

should be fostered. 

An interim step in the application of military resources t o humane 

purposes might well be the development of international, r egional , 

a nd local disaster forces based on military skills and equipment to cope 

with the wide range of national disasters which seem to be increasingly 

a problem in many parts of the world. There ar e also man-made 

disasters arising from explosions, fires, and tox ic pollution on an 

increasing s cale to the control of which mi111~ary x·esources might b e 

applied . Such measures would be most effective if there could, as a 

preliminary, b e a free zing of military budgets at present levels. Such 

a step would not only prevent a furthe r diver sion of r esourc:2s away from 

des irable soc ial applications but would, be.cm:se Jf the incren.:ing cost of new 

weapons actuall y, a:rl quite quickl y , instit a tc a p1·ocess of ::t l'lns lim itntion. 
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M.A. Markov (USSR) XXVII-6 

HAVE HE LEARNT TO THINK IN A NEvi WAY? 

"Learning to think in a new way" to preserve life on our planet is the motto 
of the historic Russell-Einstein Manifesto to mankind. 

The words of the Hanifesto were first heard 20 years ago, when top scientists 
from many countries got together in Pugwash, a small fishing village in Canada. 

"We have to learn to think in a new way. We have to learn to ask ourselves, 
not what steps can be taken to give military victory to whatever group we prefer, 

* for there no longer are such steps ; the question we have to ask ourselves is: 
what steps can be taken to prevent a military contest of which the issue must 
be disastrous to all parties?" 

Have we learnt to think in a new way? 
11 We are speaking on this occasion, not as members of this or that nation, 

continent, or creed, but as human being, members of the species Han, whose 
continued existence is in doubt." 

Have we learnt to think in a new wey as human beings? 

"Most of us are not neutral in feeling, but as human beings, we have to 
remember that, if the issues between East and Hest are to be decided in any 
manner that can give any possible satisfaction to anybody, whether Communist or 
anti-Communist, whether Asian or European or American, whether ~~ite or Black, 

* then these issues must not be decided by war. He should wish this to be 
understood, both in the East and in the J,.Jest •11 

* "These issues must not be decided by war." lias the worl d understood that? 
"There lies before us, if we choose, continual progress in happiness, know

ledge, and wisdom. Shall we, instead, choose death, because we cannot forget our 
guarrel s? He appeal-, as human beings, to human beings : remember your humanity, 

>'l-
and forget the re st . If you can do so, the way lie s open to a new Paradi se; if 
you cannot, there lies before you the risk of universal death." 

Have we been able to do so? 

Do we forget about much of "the rest" in our efforts to resolve the main 
task: to make impossible the Third 1-lorld Har? 

Have we learnt to think in a new wey? 

* Emphasis added. 
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An analysis of international developments over the past decade reveals that 

'We have been successful 'When 'We have thought in a ne'W 'Way as "members of the 

species Man", but 'We have suffered defeat 'When 'We have been unable to think in 

a ne'W 'Way and follo'W the methodological principles of the Manifesto, 'Which 

formulates the idea of detente in a different language. 

As regards the solution of the main task - making 'War impossible - the 

ans"Wer is, regrettably, negative. Not only have 'We not learnt to think in a ne'W 

"Way, but sometimes 'We seem to have unlearnt to think altogether. 

The arms race is continuing and even accelerating, contrary to all logicl 

It 'Would be -wrong, ho'Wever, to assert that the past twenty years sa'W no real 

steps along the "road to peace". The presumptuous pessimism of such a statement 

'Would foreclose the road to a reasonable future. 

Let us look back on recent history. 

Have 'We forgotten that intensive nuclear tests in the atmosphere, outer space 

and the sea threatened life on the planet long before nuclear conflict 'Was 

possible? 

Have 'We forgotten the declaration of 9,235 scientists, presented by Linus 

Pauling to the U.N. Secretary-General on January 13, 1958 'Warning of the grave 

danger of radioactive contamination by atomic tests? 

As a result of multilateral agreements that grave danger for all things 

* living has been essentially eliminated. 

This is but one positive result of international negotiations 'Which go a 

long 'Way to change the international climate. Here reason 'Was prevailing. 

A number of bilateral and multilateral agreements have been signed 'Which 

have improved the international relations. 

From the Helsinki meeting of the leaders of 35 states, the most representative 

forum ever in 'World history, there emerged a protocol formulating an agreed 

assessment of many aspects of our present and key tasks of the near future. Here 

reason 'Was prevailing. 

These are some concrete advances along the road to peace. 

we are entering the fourth post-var decade. Let it be recalled that less 

than t'Wenty years separated the first and second 'World "Wars. One can point to 

real steps along the road to peace taken 'When rqp~on has prevailed, when 'We have 

been able to think in a ne'W way. 

Have 'We (in the broad sense) not behaved like members of the species Man 

'When 'We agreed to ban atmospheric nuclear tests? 

* All the nuclear powers except China have stopped nuclear tests in the 

atmosphere, outer space and the sea. 
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Should ~e bo~ to presumptuous pessimism in the assessment of the existing 

* international agreements forgetting their real historical role? 

Through a series of international efforts the threat of a nuclear ~ar has 
** receded. 

Here, too, reason has prevailed. 

On the other hand, the material ~ar preparations, far from ending, are being 
vastly intensified. According to the Stockholm International Peace Research 

Institute, the arms race annually devours 300,000 million dollars. Without a 

war the ~orld lives according to ~ar-time budgets. About half of all the Earth's 
scientists and engineers are involved in the death industry. 

Ne~ concrete examples of this terrible process have appeared ~hich the 

founders of the Pugwash Movement did not kno~. This faces the movement of 

scientists ~th ne~ challenges. 

Scientific and technological progress, like a genie let out of the bottle, 
in its imminent development in the field of possible applications, tends at 

crucial points to be ahead of possible concrete political solutions, leading to 
long delays in vitally needed agreements {as evidenced by the Geneva talks on 
limiting strategic offensive ~eapons): 

{a) There has been enormous progress in the qualitative improvement of 
both nuclear and 

{b) conventional ~eapons, ~hich become increasingly "unconventional" 

{laser infra-red missile guidance, guns firing up to 1,000 shots per minute, 

etc.). 

{c) There is a danger of scientific and technological progress being used 
to develop new types of ~eapons of mass destruction. 

(d) New problems arise in connection ~ith the proliferation of nuclear 
~eapons and the substantial simpjfication of their manufacture. 

(e) There is a gro~ing risk of an accidental and unintentioned outbreak 

of a world ~ar; improvement in the automation of launching mechanisms of modern 

* 

** 

Albert Sch~eitzer, the famous humanist, ~ote at the time about the 

significance of the S.oviet Union's decision to stop nuclear tests. If 

Great Britain and the United States could come to the same reasonable 

solution, he wrote, mankind ~ould be relieved of fear. It is instructive 
to recall the history of man's liberation from fear to appreciate better 
the importance of agreements reached. 

As ~itnessed by U.N. documents (the United Nations and Disarmament 

1970-1975)o The USSR claims the main credit for these proposals. 
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war technology makes it possible for a world holocaust to reach a point of no 

return within seconds. 

(f) A ne~~inister . danger stems from the fact that a disaster can be 

triggered not only by irresponsibility of government leaders, but also by evil 

designsof gangster groups or individuals, or simply psychic derangement of the 

people who have their finger on the "pushbutton". There are more and more people 

who have their finger on the "pushbutton" as autonomous nuclear weapons systems 

are placed on bases scattered virtually all over the planet. 

There was nothing like it in the early years after the development of the 

weapon. 

In listing new phenomena in the world since the Manifesto, one must mention 

the rapid process of decolonization as a result of which a large number of new 

states emerged on the world arena; 

the past which claim our attention. 

this gave rise to new problems unknown in 

The Third World of non-aligned states is 

playing a growing international role. 

Most important, the recent years have seen a new phenomenon which the 

authors of the Manifesto desired, but could not see, because it could not be 

realized at the time. This new phenomenon is detente. 

The Manifesto came at the time of the Cold War which made direct peaceful 

dialogue between opposing sides impossible. 

* One of the main tasks along the road to peace that faced the authors of 

the Manifesto was to make possible the beginning of a dialogue between East and 

West. At the time it seemed impossible to start such a dialogue without the 

* mediation of third countries, for example India. 

The process of detente has permitted to start a direct dialogue between 

East and West, in other words, to realize what the authors of the Manifesto could 

only dream of. If the dialogue is to succeed in resolving the main problem to 

which the Manifesto is devoted, the most important thing now is not to allow 

ourselves to be distracted from the main behests of the Manifesto by the relative 

** trivia of 11 all the rest". 

* 

** 
Bertrand Russell, "The Road to Peace", 1958 

Willy Brandt 1sfears, that the forthcoming Helsinki follow-up forum in 

Belgrade could be ineffective if reduced to mutual recriminations and charges 

of not observing the Helsinki accord, is essentially a fear t hat in the main 

the forum would turn out to be, not a forum of members of tL~ species Man, 

to use the words of the Manifesto, but, say, a speculative exchange at which 

certain groups would haggle to obtain concessions. 
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Anothe:- new pr._nomenon which ~.;merged in the last hrenty ~ears is the .fact 

that t he problem of disarmem.ent ha '> , ~ .n spite of everyth::.. _g, become the concrete 

subject of i.nternational tal.."'<s. 

The question sugge sts itself, is the~e still an area of activity for the 

Pug1.rash HovetJ.ent whose initial task it i.:E!.s been to bring about inter-state tal.\:~ 

and agreements, which are at present t he concern of governments often enlisting 

the services of qualified scientists? 

There are doubtless many specific problems on which scientists could say 

something new, something no one has said before. Yet, the main task in the 

solution of the global problems is to contribute to translating into life the 

message of the l1anifesto. The only road to Man's sur•ival is the road of 

negotia:.icr:.s i::1 wtich the partners act as members o:~ the species Han whose survival 

is at stake. .And to 11 forget the rest". 

An analysis of many of our setbacks in the quest for p.;ace shows that t.hey 

are very often attributable to 11 the rest"~ We have been unable to "forget the 

rest". As conceived in the Manifesto, 11 forgetting the rest" does not .i.::lply 

convergence and eliminat .on of existing differences in ideology and ~- -ial systems. 

Mankind, if it escape s destruc.t i on \.l"hich threatens it, will have its ow-n 

histo~; which will develop according to its inherent laws. Forgetting the rest 

does not mean forgetting all ideological and social differences existing in the 

world. The greatest minds in the histo~; of our science, the authors of the 

Hanifesto, call on us to "forget the rest 11 in talks and agreements aimed at 

avoiding the destruction of mw_1<ind, a threat that is becoming more and more real. 

"All the rest" cannot be ignored , and it cwJlot be discussed as we move on 

our parallel courses along the road to peace. However, it should not impede our 

progress along the main road to peace. 

Was the historical agreement on ending atmo spheric nuclear tests logically 

impeded by the existing differences of social systems and ideology, i.e. 

"all the resttt? 
11The rest 11 will inevitably be discussed and is being discussed . "The restrr 

inevitably accompanies us along the ro ad to peace, but this movement must proceed 

along, so to say, parallel routeso It should not obstruct the General Hovement 

to peace along a road signposted for members of the soe cie s 1·1an . 

It is the task of the .Pugwash Hovemant to contribute actively to t he 

implementation of the l1anife sto. It must be said that not only re sponsible 

political leaders who direct t he policie s of states, but also the uorld public 

opinion, including scientific opinion, have yet to assimilate fully the ideas 

of the Hanifesto. 
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Mor.e often than n ~Jt , organizat torcal ini tlati ves of scientists in t he pe.st 

de cade ran along auxil~~J roads t ~ r-eace. Tni s p2riod ha s ~sen f ew ~aj or 

iL.itiat.ives of s cienti;;ts , in part ~. · : :.1_ar the ? u g'..;t:.h Hove!llen :. (for exa:rple , 

app~al. s t o the U.N., . h~eis of ;overr:,..c nt ani the \.'orld public opician) inspired 

by the sp.iri t of the Har..ifest o and spsaking as 11 :me::J.ber s of the sp~cies Men". 

The rn~n task t he n i ·- t o restore to the ?ugwah Hover:J.ent the characte r of 

uni versalitJ: ar.d unity whic:- f orms t he main content of the Ha..'lifesto, t he 

character that makes the Movement significant and unique . 

THE MANIFESTO .PlfD THE A..O....V,S Rt.CE 

O::e ·- "" + ~ "' ~a.::.:.f~sto' s· main points of departure can be briefly sur.1::ed up in 

the following wor ds : 

There can be no wi.: ·!re!' s i .n a Third ;.;orl4 . ·,·.e;..-r . 
--:-- . "-='" -r. ' . 

Therefore, "we have to learn to a2'· ours·al·;as not wha:t steps can be taken 

to give military victory . to whatever group we pr efer , f o:r: th2:- ::>._;,.- ·. t::) l ·::>Y'.r; ; : 

such steos " (Manifesto). 

The question is, has this pr oposit i or. ::-. o\.J become out of :: '"~te'? .~:d is t his 

proposition of the Manifesto generally ac cep ted at .the present t ~~? 

But if this proposi tiou is accepted then whc:..t is i ts si~::llfic -:. ~ t:. · in the 

present unprecedented arms r ace? 

Digressing from the sociological, economic and several othe.r aspects of the 

arms rac e i t ls expedient to ask, what are the motives for the purely wili te-ry 

character of t he arms race, what purely military ·j_.onsiderations co...Ud lie at 

the basi£ of thi s point? 

Evidently there is one r eason: military :strategists hope to gain purely 

military advantages; advantage s which could pror.1i se rnilitary-technic;,:..l progress. 

But scientific and technological progress is nonparti san, it ser;es any 

opposing side in the s ame way. And it is no secret that these sides careful2y 

follow e ach other's "successes". 

But the sides • material resources and scientific and technological 

possibilities are such that as soon as military advantages arise they a::·~ 

quickly lost.. T.!:" 1.l ~ the purely mill tary poi nt of the arms race i s lost o 

a. "First strike" str a tegY 

But all the same, there are ideas of a purely military nature in achieving 

advantages in a possible military clash . What we are talking about is the 

"first strike" strategy. 
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One of the greatest temptations for military strategists is to achieve a 

decisive victory through a "bll t .. :...rieg "• 

The conclusion is that this temptation ceases to be a temptation when an 

upper ceiling of military preparations has been reached whereby, in chess 

language, in such a situation it is not possible for nwhite to open and 'Win". 

In other words, as we advance towards complete disarmament, obviously, such 

a level of military preparations exist that the idea of a blitzkrieg is precluded. 

Perhaps a discussion should be initiated of such a specific stage as a definite 

stage in the process of universal and complete disarmament. The impossibility 

of a blitzkrieg, and the prospects of a dra'Wn-out war demand other conditions 

for the unleashing of a military conflict. They demand global war preparations 

of the entire country or groups of countries. 

b. The possibility of global war preparations 

The possibility of a protracted war demands that armament be at a high 

technical level and the creation of a psychological climate, so to speak, of 

"military enthusiasm", or to put it simply, 'War hysteria. 

Our history has already seen such zig zags and our future is not guaranteed 

against them if the arms race continues and if the chance of military detente 

is ruled out. 

"I feel crushed", -wrote Romain Rolland in his SWiss diary before the first 

world war. "I would like to die. It is terrible to live among this crazy 

humanity and to see the bankruptcy of civilization, feeling my own impotence. 

The greatest catastrophe in the history of the world for centuries - the ruin 

of our greatest hopes for the brotherhood of man." 

At that time Romain Rolland could not imagine that an even greater 

catastrophe lay in ¥ait two decades hence. 

History has shown such an organization of mass insanity - this insanity is 

called nationalism and great-power chauvinism. 

Albert Sch'Weitzer apparently posed the rhetorical question, "What is 

nationalism?" and answered, nrt is vile patriotism taken to a senseless degree 

and relating to its healthy and noble variety in the same way that the obsession 

of an idiot relates to normal human conviction." 

Examples from the past are a warning to mankind. Mankind must keep a vigilant 

eye even on slight manifestations of this illness. History has shown us that 

nationalism is a disease of epidemic proportions. 

In appropriate conditions epidemics arise and spread 'With terrifying speed. 

The idea of nationalism, and great-power chauvinism is the antithesis of the 
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basic tenet of the Manifesto which regards the problem of preserving life on 

earth from the viewpoint of the common interests of mankind. 

Now it seems that future history is unlikely to repeat such a disaster, 

but, unfortunately, these historical zig zags are possible and, as past experience 

shows, cannot be foretold. 

The world recently observed the thirtieth anniversary of the end of World War 

Two. In other words, that part of the world's population between the ages of 35 
and 4D who hardly or do not at all recall living through the nightmare experience 

of the war years, is coming to dominate our planet. These people if they do not 

now completely determine its political climate will do so in the near future. 

Therefore, it is necessary to recall and remember the history of the last war, 

how it arose, the possible psychological climate, and the accompanying mass war 

hysteria. The lessons of the last war are very instructive. 

c. The Pugwash Hovement and the danger of military pacifism 

With the invention of the machine gun many considered that wer had become 

impossible and absurd, because the threat of destructive weapons, weapons of mass 

destruction, had become enormous. But this threat did not prevent wars breaking 

out. 

Nobel, the inventor of dynamite, thought that the destructive power of the 

new weapon would make it impossible for a war to start. But wars broke out, 

despite the growth, if one can say, of the "coefficient of mass destruction" in 

the course of military conflicts. 

With the appearance of the unusual, nuclear weapon, and with the threat of 

global destruction of life on earth, arose the realization that the use of this 

weapon was tantamount to self-destruction. 

It seemed that the unusual nature of the weapon itself contained the im

possibility of its use. However, this type of weapon is now being 11 improved 11 • 

It is a question of perfecting the targetability of the nuclear warhead 

launched from anywhere on earth. This leads to the temptation to assert that 

atomic weapons can be aimed at the destruction of military objects alone without 

harming civilians. Thus, from being the most inhuman weapon it somehow becomes 

the most "humanitarian" weapon, i~ :::::1e can use such inappropriate terminology. 

The well known idea about miniaturizing nuclear weapons and creating the so called 

clean-bomb completes the picture of mankind's "wellbeing" in a future war. 

The d~ty of scientists is to warn the world about this god of war donning 

the mask of a pacifist, and to warn about the military strategists ' temptation 

to unleash a preventive war for "humanistictt ends. 
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The history of war shews that wars of the past a.'1·.· present centuries e a.ch 

time become more and more cruel and ~ore global . 

The 11 gentlem.anlyn prac tice of declaring war has :.-:: ng sir:ce become a thing 

of the past: now war is begun with a surprise global attack. 

Once more we hear the words of warning frcm tJ~e Eanifestc . -..re :n'.lst not hope 

"that oerhan s \-lar _::.:: t be allowed to contic '.le oro,··_:_2d f:lodern ·. ~--.:·'-~~~· .;..~~ 

prohibited .n .A. thi!'d world var, if it br ea.'lc s out, \till inevitac:... ·:! come 

* global. And in the proce s s of the intense search f or a new ::;· ::;e.::· •;eapon ( ve, 

unfortunately, believe in science th•. ,.gh I vould net like to use the word 

nunfortu.nately") , such a weapon may be created an~ .Lt. could turn out to be 

even more terrible. 

The tas~: ·jf the scientists is to convince ;_:;.Jvern;nent leaders that it is 

possible for a prev-ious1·; unkno'w'D. weapon of mass destruction to app~ ar. The 

history of war shows that in the process cf war it always has and "'~-·.Jay s does 

appear in an unforeseen form ( gas and tanks in i-l.W.I. and the nuclear weap0ns 

in i.J.iol.II. ). 

d. The· spread of nuclear · . .:eaoons e...nd the orevention. of an 

un«.uthorized 1 acciden~'.l outbrt;._ ...... of nuclear war 

The initiators of the Pug1-rash Hanifesto also had no knowledge of this problem, 

the formidable danger of which is constantly growing. 

11 J i :un11 was released from. the bottle, and it only r emains for us to search 

for different forms of limiting its spread and preventing its aggressiveness. 

The danger is t L3.t an accumulation of plutonium can take place in reactors 

designed for generating nuclear energy for peaceful purposes. 

Once again we are faced with a global problem, which must be decided in the 

way recom.inended by the :t1anife sto. 

The situation is such that the industrially developed countries selling 

reactors and fuel to other cou..r1tries must , in the first place, in their 

conditions of sale, be guarnntors of nuclear security. But Hould it not be 

expedie~t also to think about organizing a supreme global inspectorate, for 

example, within the framework of I PEA with extensive overall powers of control 

enabling checks to be made in particular of new rese~1es of plutonium. 

The arms r ace , the spread of nuclear weapons, and the easier production of 

these weapons all increase the danger of an accicental, unauthorized outbrea'lc of 

* No ban on individual types of weapons and no agreement lLuiting the general 

threat of var can reliably defend mankind . (J. Rotblat, Historv o f th3 "?ugwash 

Confe r;;nces. 1962, pp.60-64). 
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world holo~aust. Several inter-state a~reements exist on t ne prevent ion of 

various ty}es of accicental, un~uthori zed outbre~~s of nuclear war . :' ,~lie 

opinion is nattrrally 'w'arried over t he adequacy of t hese agr eeoents for ·. ·:e..rd ing 

against thP. possibility of the ac cicental app .::~.::·ance of a nuclear missi. _, over 

the territory of another nucLar power. Should it not be considered ex;: J _:_~_ ent 

to discuss in the academic sphere all the , ad.r..ittedly, nt.:.:uerous possibil :i. :.ie s f or 

such unauthori zed nuclear event? ~his i s also one of the global prcble~s whic~ 

can be decided in the way rec onmended by the Manifesto. 

THE PUG WASH HOVEHENT AND TIE PROBUl-1 OF GS!J&i.AL .AND CCHPLSTJ;: Dr' ;~::l.!·if~·L; .1. 

Pe·:J?:.e5 o--C. states are in practice left to 11 co-exist 11 ace-: :··-l ing to the 

ancient sl.cgan "If you want peace p . ..-:; _? c.re for war!t ( Si vis pac em para t.ell ·.:.l) . 

In its modc:n form one can di scer n an attempt to make out that t n ': .. ... gan 

is a recipe for peace on ee.,..th. 

ncontainment by mutual fear 11 • And thus, inter- state and international 

relations in the civilized \.rorld at the end of the twent i ·: t h century have to be 

based on relations copied from animals devoid of human i ntelligence. Moreover, 

even wheu this ~~al principle is realized, it is r eplaced by the slog~~ ( si vis 

pacem para bellum) which logically i s not even con,"lected with t he doctrine of 

"containment by IILutual fear". 11 Contain::J.ent by mutual fear" is possible at any 

level of balanced arms reduction. 

If you want peace, why do you have to prepare for war? Hhy in accepting 

this point is it necessary to step up the arms race? 

At the basis of the concept of fear lies the legacy of the cold war. In 

particular, fe~ for ones own securit] . It is preci sely this fear t hat is 

prompting the search for stronger and stronger guarantees of security for one's 

side. Hence the instability in the level of military preparations in the concept 

* of fear. 

It follows from this analysis that we need to f ormulate a new slogan under 

which we could really stop military co~patition, bring about the desired 

reduction in the level of military preparations and ultimately realize the idea 

of general and complete disarmament. 

* Above we carelessly formulated thi s concept as the concept of contain~ent 

by mutual fear. The word "mutual" merely serves as an embellishinent. This 

concept of fear implies only one thing; "we" shall do t he threatening and 
11they 11 or 11you11 have to be threatened . In reality, even the word umutual" 

is undesirable in this concept. 
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In the new situation of detente, unlike when the Manifesto was published, 
this task is naturally and simply formulated as that of finding a way to reduce 
armaments without detriment to anyone. 

Thus ve pass from the ideology of "containment by mutual (?) fear" to 
"the principle of mutual security". 

Clearly, there exists a slogan which can replace the slogan "containment 

* qy mutual fear" whose logical inconsistency has long been obvious. 
It is to be hoped that the formulation of a new slogan vill be a turning 

point in our history, a turning point of the greatest significance. 
It is necessary that the mutual mistrust which nourishes the arms race be 

replaced by a real feeling of security based on real material, technical and 
other aspects acceptable to all sides. How difficult it is to do this~~1 
But we have no alternative. We have to prepare for this and have to study 
persistently all the difficulties and possibilities of this slogan. 

Discussion of the problem of general and complete disarmament has taken 
place at every session of the UN during the last five years. And one of the 
decisions contains a direct appeal to the academic world (resolution 2825C 
(XXVI). 

Point (c) of this resolution states, "Declared that progress toward GCD 
would be promoted if universities and academic institutions in all countries were 
to study problems of the arms race." 

** The Pugwash Movement has failed to give a timely response to this UN 
appeal. It is necessary to rectify this omission. Comprehensive research into 
the numerous and intricate problems associated with the idea of general and 
complete disarmament and its possible stages must be considered one of the 
basic tasks of the PUgwash Movement. The appropriate organizational forms for 
planning this work ~e also needed. A definite measure in this direction was 
submitted at the Pugvash Symposi~ in Kyoto: to organize special working 

* 

** 

Bertrand Russell wrote in his book "The Road to Peace": "In fact 
thermonuclear weapons are defended by politicians solely as deterrents: 
that is to say , it is thought that they are useful only if not used . But, 
if their sole purpose is to prevent var, as ve are told, it vould seem 
simpler and more economical to have the deadlock admitted and the impossi
bility of war acknowledged." (B. Russell, The Road to Peace, 1955). 

To be more exact, no nev concrete proposals followed this appeal. 
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groups within national Pugwash groups to study the problem of general and 
complete disarmament. 

If the Pugwash Movement of scientists could to some extent respond to the 
UN appeal through such work, this alone would justify the Movement's existence 
and would ease the task of convening an international disarmament conference . 

An international conference on disarmament could to a lesser extent attract 
the attention of the broad, in particular, scientific public to the many aspects 
of disarmament and initiate their serious study. 

Judging by UN agendas the question of the conference or its initial form 
will be positively decided and our Movement must not be left behind. 

A certain scepticism exists in scientific circles about the problem of 
general and complete disarmament which they do not consider to be a current 
issue. It would seem that scholars rather than politicians naturally look to 
the future. It is precisely among scientific circles that one would expect the 
problems of the future to be discussed. As a rule these problems are only 
considered by statesmen when they become problems of the present. 

THE PUG WASH MOVEHENT ..A.ND THE WORLD 1 S GLOBAL PROBLEMS 

* a. Science and setting up a new economic order 

With detente, the need has naturally arisen for setting up a new economic 
order. Again this problem can be and needs to be solved in the way re~ommended 
by the Manifesto . 

Again this is a global problem of organizing the world economy and, in 
principle, it can be solved without solving the numerous "remaining problemsu . 
Here again, the partners in the new economic order have the chance to act as 
"representatives of mankind" . 

The stormy process of decolonization will lead to the appearance of numerous 
new states. The emergence of groups of states with their own problems will 
demand the solution of many problems we have not previously encountered. 

Military detente will liberate vast material re sources so necessary to the 
peoples. 

Projects of colossal potential will appear f v:..· improving living conditions 
on our planet. With the rational and global organization of a new economic order, 
unemployment will become a thing of the past . Science will play a greater role 
under the new economic order. Science has long since be come a productive force 

* Here the ter m 11 New Economic Order" means those new economic relat ions, 
which under peaceful coexistence of states with different soci al ystems 
must naturally come to mutual profit . 
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and the most advantageous sphere for capital investment. We scientists can 
responsibly declare to the world that science has unlimited resources for greater 
good, bringing full and productive employment to the whole ablebodied population. 
We appeal to the people of the world to set up a new economic order on earth, 
making the twentieth century one of universal flourishing and one of Peace and 
Science. 

b. The problem of the environment 

It has become a generally accepted fact that civilized society i s meanwhile 
intensively working on the transformation of our planet, where nature had created 
conditions for the origin of life, into a wilderness destroying life. 

Everybody understands that it is time to stop this destructive process but 
we are dragging our feet over making a decisive start. The problem of the 
environment, being a global problem, can be solved in the same w~ offered by 
the Manifesto. 

c. The energy problem is associated with these same global problems. 

d. At present, when thousands of millions of people on our planet are 
under-nourished, or, more to the point, starving, we are spending .300,000 million 
dollars a year on armaments and employing in the war industry half a million 
highly-qualified Bpecialists who are so much needed for peaceful purposes. In 
effect, in peace time, we are waging an undeclared waz· of starvation on thousands 
of millions on people on this planet. 

e. The rapid elimination of the ec onomic and cultural differences between 
the industrially developed and the developing countries it seems would naturally 
ease the solution of the problems arising from the population explosion. We all 
appreciate that population growth in the industrially developed countries is 
considerably lower than in the developing countries . 

CONCLUSION 

We are led to the conclusion that many fundamental, global problems are 
essentially connected with the necessity of solving the basic task of stopping 
the arms race and subsequent disarmament. 

In particular, many difficulties that are i ncluded in the "remaining problems 11 

are engendered by mutual fear and suspicion. They are largely the consequences 
rather than the causes of our failure to solve global problems. 

The disappearance of an atmosphere of mutual suspicion and fear in favour of 
peoples' security will lead to a new economic order and to peaceful cooperation 
among peoples in solving tasks common to all mankind. 
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Participants in the 27th Pugwash Conference, Munich, 
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Fr.om : ~!. ::.t. Kaplan, Director-General 

A. Arrangements for Arrival and Accommodations 

1. P3.rticipants are requested to arrive during the day of 23 August. · Costs 
for local hospitality (hotel and meals) will be paid by the FRG Pugv,·ash 
Group until the morning of 30 August. Any additional costs will have to · 

. be covered by participants. 

,2. The cost for family members accompanying participants who share 
accommodations are$ 30 per day (ipcluding meals); single accommodations 
are $ 45 per day. 

-------
3. Headquarters for the Conference will beat otel Bayerischer Hof, 

8 Munich 2. Promenadeplatz 2-6, telephone 22 88 71. Participants are 
r equested to report there at the Pug•.vash information desk for assignment 

· · to rooms at the Bayerischer Hof or nearby hotels. Luncheons and dinners 
for all participants will be served at the Baye:dscher Hof Hotel. 

4. Pugwash desks will be established at the Munich airport and central 
railroad station to assist arrivals. 

• • • . 5. Please fill in the attached questionntire and return it as soon as possible 
to the Pugwash Central Office as indicated. 

B. Programme 2nd. Agenda of Working Groups 

... .1. Enclosed you will find the programme and agenda of working groups, and 
the names of conveners of the eight groups• 

2. Please confirm your choice of working groups on the enclosed questionnaire. 

P. T.o. · 
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3. . Participants are expected to stay until the closing sessio:1. when the adoption 

of the Council documents (see C. 1 below) will be discussed and the electioil 

of officers and Council for the next quinquennium will be held. 

C. Documentation 

1. Enclosed are three documents, prepared by the Pugwash Council after 

extensive discussions, for consideratio:t by the Conference. Two of the 

documents (P.C. i and 2) contain suggestions for the organization of Pu2:Wash 
0 

including the election of officers and Co~ncil, and types of activities for the 

next five years. The third document (P. C. 3) is a draft fer a p:!blic statement 

to be issued from the Munich Conference on the 20th anniversary of Pugwash. 

'J:'hese documents -;yill be discussed at pleilary sessions of the Co::~.ference, · 

and the finally agreed documents wilt serve as g-..:.idelines for the policy of 

Pugwash in the next quinquennium. 

2. In addition to the enclosed do:::uments, you will shortly begin to receive 

other working papers for the Conference. Please bring 211 doc,_·~er. ';::!.tion 

·with you, as we cannot easure sufficient additional copies at the Co::~.ference 

itself. 

3 • . If you wish to submit papers for the Conference, they should reach the 

Lo:::1don Central Office by 1 July latest; otherwise they cannot be reproduced 

and circulated to participants before the Co~ference. Please restrict such 

papers to no more than ten do~ble-spaced typewritten pages. You will have 

an opportunity to expand 0:::1 your paper verbally in the working group 

discussio::~.s. An abstract of no more than 250 words should accompany each 

paper for p6s.sible reproduction in the Pugwash Newsletter. 



26t~ Pugwash Conference 
"Disarmament, Security and Development" 

Mlihlhausen, German Democratic Republic , 26-31 August 1976 

K. Korhonen (Finland) :XX:VI-3 

A COl\1 PREHENSIVE STUDY OF 1'-"UCLEAR-WEAPON-FRE E ZONES 
ITS RESULTS Al\TD THE POSSIBILITIES FOR A FOLLOW-UP 

The Ad Hoc-Group of governmenta l exp erts from 21 countries, 

i nstruc t ed to un C. ertake e. "c '""!:--' ·e1J.e·r1 s · ve study of t he _uesti.on of 

nucl ear-weapon-free zones in al l of its aspects'', transmitted its 

Study to the Geneva disarmament conference (CCD) on August 18, 

1975. After a discussion in t he CCD , the Study was transmi tted 

to the UN and taken under cons i dera tion as an agenda i t em during 

t h e last General Assembly. The GA passed a resolution (3472 A- XXX ) 

according to which t he Secretary General has re quested t he member 

States to tran smit their vi ews, observa t ions and suggestions on 

the Study. 

A full circle of i nter na t i ona l discussion in various bodies 

has t hus been made. The idea v12.. s born in t he UN General Assembly; 

it v.rent i11to its orbit , came be.ck to the GA , went into orbit once 

a ge. in and will return t o t h e GA :~n tne coming months. There are 

risks that the results of the Study wil l be limited to this 

routine discus sion onl y and tha t t he wi shes of t he GA of 1974 

tnat "further efforts con cerning N\'TFZs would be enhe.nched by a 

comprehensive study" will not be fullfilled . Therefore, the problem of 

how to organize a useful f ollow-up to the Geneva Study could be 

a subject for discussion in Pug w ash. 
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The results of the Geneva Study: points of consen sus 

As the Chairman of the Ad Hoc-Group, I ,,,as gratified to note 

that the Group was able to reach several important conclusions 

which were a ccep ted by consen s us . In accor da n c e v.fi t h the Study, 

t he prin cipal goals of t he esta b l i sbmentof a nuclear - weapon - f ree 

zone are to s par e t h e na t i ons concerned from the th1-ea t of nuclear 

at t a ck or i nvolvement i n nuc l ear" vrar , thu s i n cr eas ing t h e i r 

nationa l s e curity ; to provi d e add i tional means fo r averting nuclea r 

weapon proliferation and f or hall .i.ng t he nuclear arws r a c e ; to 

promote interna tiona l detent and t hus to create ch ances f or 

a dditi onal a r ms c ontro l and d i s ar .ament mea s ure s ; a nd to fac i l i -

t ate r egi onal and i nter nati onal cnopera tio in :he peaceful uses 

of nucl ear en e r gy . The dual purpos e of a NT.'TFZ we. r e cognized i n 

t he tudy; it vras no t ed t 1at whi le ~.-he establis h...: -=::1t of s uch a 

z one is an i n s trument - and potential l y a pm·.r e rf\~l ins t~ument -

t o SUIJp lement th e No::1-Prol i fera t i.on Trea t y , i t i s a lso an indepen-. 

dent measur e in t e fi ~ld of arm~ ·ontrol . It i ~l ear tha t t h e 

p r ovisio" s of a N'i!FZ \·Tould go be; cmd h e scope 0f t he Non- Pr oli

f eration Treaty. 

A fac t whi ch is bound to i nc.r·0ase Lh s pir t t . f real i sm p r e · 

vail i n g in the Study i s a n ot _ n, ace pted with cons ensus , t hat 

" one of th-. princip l objectivef of a. nuc l ear- vre" o. -free zone i s 

t o i n crease t he s ecurity of its prc-spe • .l-Ve me:n·~, c Tates 11 ~ I t is 

easy to a gree tha t " i t i s a sov~reign right of e~ch St3.t e to ass e s s 

its ovm s e curi ty n eeds and t o 3.d opt t1e meas ur s r eq ired t o 

streng then its secur i t y ". The s ame c on c l usi on can also be ba sed 

on Ar t . 51 of t he Uni t ed Nations Charter . Membership in a 

s e curity alliance ·or a ny othe r security arra n ge;r.:mt s ho'...lld no t 

prevent a State f rom part icipa t ing in a nuclear- qea p on -free zone. 

On the o t h e r hand , the esta blishL1ent of a nucl ear-\•reau on-free zone 
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should not interfere with existing security arrangements in a 1tray 

which vrould be interpreted by the States concerned as detrimental 

to r egional and internationa l security. The proper balance 

between the r es ponsibiliti es of a zonal State and the existing 

security arrangements s hould be negotiated and consented to, in each 

case separatel y , by the zonal States and the extrazonal States 

having special security arrangements . 

It was gratifying to note that the Group devo ted a great 

deal of attention to the ques t ion of nea ceful uses of nuclea r 

energy. The Study und er line s tha t t he zonal States have the in-

ali enable right to use nuclear energy f or peacef ul purposes, and 

t hat the I AE. shoul d have an essen t ial role in promoting peace-

f ul uses of nucl ear ener gy in the zone . 

The creation of a nuclear-weapon- f r ee zone coul d facilita te 

regional and international cooperation. Once a nuclear-w~apon-free 

zone is created , an elem ent of regi onal cooperation has b een 

established that sh ould be expanded to co ·e r ot her possible f i elds 

of coope· a t ion, especially peaceful nuclear e:::1ergy. 

In this respect, t h e establishn ent of reaional fuel c enters 

could satisfy, pa r t ly or ~holly , the needs of zonal Sta tes in de -

veloping th~ ir n uclear po~er progra~s . 

I "jelieve tha t a ny r1istirctive e onomic ~ctva_ tage i n t'1e f iel d 

o_ peaceful nuclea:· ene..;gy '•roul d en~1~n~e , nerhaus i n a de isi 1 - -

way, the at tractiv ~nes s of me:nbers~ip i n a 1-~ ·,- l: z .. The Nuclear \\' eapo 

Po\ve rs, especially, po s sess i ng t he r esources a nd t he technology needed , 

are i n pos ition t o provid t hese a dvantages to t~e noten~ ia l zonal 

Ste. t es . Th e 1 ':! Powers s hould be e ncou::--e ged t o d t h·i s • keepi':'lg in 

min j t ha t the establi hmen t of N~WZs lies i n their int rest fro~ 

the po int of v ie1:1 of t he l'l on-Pr oliferat ion T::--eaty a::-td. that i n nany 

co:::1crete cases some balancing advant ages a r e nec es sary to the 
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membersh i p in a NWFZ. 

According to th~ terms of r eferenc e of the Gr oup , each of t he 

experts wa s entitled to i corporate in t ne Study hi s O'Nn op inion., 

At the fi r s t glance , the Stu y seems to be bur den ed '.·ri t h " qua lifi ed 

opinions " expressed by '' some meml,·;rs " , "s ev9ra l membe rs " , "man 

membe r s ", 11 one of t h e membe r s " e t c . Hovrev9r, i n most ca s es i t i s 

a que s t ion of repetiti ons of the same poin ts of dis a gr e ement 

which t he exp erts , f ol l owing t he i s tructions of their res pective 

goverr1me:::1ts, considere n ecessar t o expre ss . 

Talking a bou-': r:,-.?Zs , we a "~" e d <? aJ ing vrith s ome of mos t s ens '.tive 

s ecur i t y questions of s ev er al states . I t i s t he r efor e no wonder 

tha t t he security gua_ ant "' e ~ gi v l·n t o the zonal s tates were con i

dered to be of gre t ·mpo t~nc e 1d t hat t h is pro bl em as s uch crea

t ed the mos t dis tin c tiv e disagreement ins i de t he Group . I t '.-ras 

clear ~h3t - generally sp eaking - th e J Powers and their all ies 

he 1 d o n e Q-P i n i o n o n t h e q u e s t i o n o f g u a r a n t e e s , o.nd the non-

aligned sta t es anothe r . 

In my pers onal opi!lion , +h is gap is , f ortunately , mor e one of 

pr incipl e than a r eal one . ~or all practi ca l pur poses, i t can 

be bridged ov er . I ha e t o a 0 r ee in principlewilh the conclusion 

of tr:e "most exper · s " ( non-al i gnEd ) that arr anger.1ents f or t he 

establisnment o a nuclear- weap on-free zon e 11 ••• • st p rovide for 

appropri at guaran~ees by the nucl ear weapon St ates not t o u s e 

or thr eaten t o use nuc l ear reaporl.s agains t members of t he zone ", 

Tnis conclus ion i n f ac t i s only a l ogi ca l ex t ension f rom 

a nuobe r of other statements in t h e r eport a dop t ed by cons ensus, 

s uch as t h e one say i ng t ha t the pur p os e of a nuc l ear-weap on - fre e 

zone is " • · • to spare the nations conce r ned from tne t hr eat of 

nucl ea r attack • • .," 
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I r egr e t therefore t hat no consensus could be reached in the 

Ad Hoc- Group on the acceptance of t he principle relating to the 

security guarant ees . I fee l t ha t t h e f a i l ure is not due to a ny 

irreconcila ble controversy on t he princip l e itself, but rather 

to an unders t anda ble r e l uctance on t h e par t of the nucl ear-weanon 

Sta tes to com~ i t t hems el e s i n advan ce t o a gener al ized a~d 

abs t ract undertaking wi th p os sible c laims f or its instant and 

autooatic application in all cases. 

As f a r as t he n egoti ations for establi slli~ent of a nuclear-

weapon- free zone a r e concerned , I f e el t hat t h e p oten t i a l guaran-

t o:-- Sta t ·2 S - that i s , t he m.<c : ea r - ' re pon State-=> - a re entitled to 

parti c ipa t ~ f r om the ear l y s tage of the negotiati ons . Otherwise, 

sati s fa c tory r es ul t s i n t h i s pr oblem of pr imary and crucial i~por-

t ance r.li gh t r..ot be po ss ibl e t o .c[1 i eve a:1d, t hus, t he ,•Jhole i dea 

To t he ur obl em of g'.l2. ant ee s is close ly COrL.'l ected anot~er 

o:rL : ·t he ov er- all ehav ior of ",J : e o u~sider~ vis - a --vis a ;·.-.·-rz. =n 

my opi nion , t he s t atus of a nucl ea r-weapon-~ree zone snou:d be 

f ul _y re~pected by a l l extra zor..al States, espec iall_ oy t~ e 

nucl ea r - weapon S ta~e s . The ar r angements necess ary f or t h : s uur~ose 

s hould be ba s ed on t h e urovi s ~ ons of a: i ::te r na t:onal t :- eety , con-

c l ~ded in n egot i ati : s be tween a l l pa · ~ ~ e s c ~ncer~ ed Q I beli eve 

t~ at U!'.i la-:..eral co;n.T.i t . en t s a r not e;:-10 1g~ o 

1 ) The Study of 1975 ·ias the rirs t com .. re::.ensiv e s tt.:dy on t he 

s:.rb j ect 'H~ · ch , al though aJ.mi t"':,edly l:m ·-:ed t c1ea rly i s ga .:.. :;ir.. g .:..n 

s ign if l c ::mce as o.: 

N'iTFZs a s a means a f?ainst the th:- ea t o: nL.; c le "i r vreap ..... " ·-:er ."' e r 

and Hh::-:-:.eve r pos s i C;_ e i · rort :-_ p omo tin~ 'I':nere .:.. s a cor. 32ns·.1s 

i n the wor ld c om~unity, cl early r ef l ec ted i n the op inions of the 
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Ad Hoc-Group and expressed in the GA resolutions, that the United 

Nations can play a positive role in the question and that the CA 

and its organs s hould give its gu i dance and e xpress its opinion 

in the matters concerning the establishment of various W,VFZs. 

Therefore , i t would be na t ur to maintain the question under 
a 

t he a uspice s of the GA and t o f i n /suitable and e..c ceptable or gani-

zati ona l f ramework for thi urp se~ I t is up t o the coming GA 

t o agre e on pra c t ical measur .:.:; . Yet I bel i eve that this Pugwash 

Conference, expressing its op inion that the question of the Nuclear 

t he aut horized .1 organs , c o ~l d fa c ili t ate the ach i evement of 

pos i tive results. 

2) A logi cal extension of t he wo· k of t he Ad Hoc - Group of 1975 

would be t o undertake comprePens jve stud i 8s on the quest ion of 

e stabli sh i~g ~'"o'!FZs in differ2nt geograph i c areas of the ·world . 

The r e i s a str ong co nsensus in the Study t hat condit i ons in which 

rT·:!FZs mi ght be v i able differ cons iderably from r egion to region 

a nd that i t 1~ no os s i ble or ~eal istic, ~iori 7 to s e t out 

precise guide l ines f or the c reation of zones . At the moment, nobody 

kno':TS how the cond · tions diffe r ::md wha t are the ge::1e ral guide-

line s for each of the geograph ic qrea s wh ere the .idea of a -·.,....:·z 

hss aroused i.n-t:e res t .. •.· id"'~ is ·chat s c~'B ra. t e sp~c ·al s tudies on 

prin c ipal l eve s ho 1ld be und ertaken on the poss i b i li t ies of 

~i/F Z. s in diffe r ent are s, e.g . Afr-i ca , b iddle 2a s t., Sout h A_.ja 1 

The Pacifi c, Centra l and Northern Europe ., '.v'hile t he purpos e of t . e 

Study of 1975 was to provi de all ~ember States with i nf orma ion 

about t he poss i bilities of ~~~Z s in general, the purpose of the 

s pec i ali z ed area studie s would be to provide the s tates of t h e 

area concerned wi th add itional information a bout t he poss i bilities 

of r ',1fFZ s in that s pecifi c ar ea . 

I hope also that this idea could be discuss ed at the Pugwash Conference and that 

a pos itive reaction could be given to it. 
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Annex II 

Annex III 

Paragraph 4 Line 3 

Paragraph 5 Line 3 

ERRATA X:X:VI-1 

For principle r ead principal 

i.e." the principal judicial organ ..... " 

After justify insert resistance against 

i.e. " .... a principle to justify resistance against 
i. a. any improvement ..... " 

United Nations General Assembly Resolution 2625 (XXV) 

Delete heading Swords into Plowshares 

Replace with UN Charter 
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The Final Act of the Conference on Security and Cooperation in Europe (CSCE) 

and the Peaceful Settlement of Disputes 

" and we urge them (the Governments of the world), consequently, 
to find peaceful means for the settlement of all matters of dispute 
between them." 

(The Russell-Einstein Manifesto) • 

In the Final Act of the CSCE, the peaceful settlement of 
disputes figures as one of the ten "Principles Guiding Relations 
between Participating States 11

• According to the first alinea in 
the text on this principle: "The participating States will settle 
disputes among them by peaceful means in such a manner as not to 
endanger international peace and security, and justice". 

The above formulation of this principle is rather similar to 
the one contained in article 2(3) of the United Nations Charter 
and to the second principle contained in UNGJl_ Resolution 2625 (XXV) 
of 24 October 1970 (the Declaration on Principles of International 
Law Concerning Friendly Relations and Co-operation Among States 
in Accordance with the Charter of the United Nations) . 11 

The main difference between the Final Act and the other two 
texts referred to, lies in the word "will 11 in the Final Act and 
the word 11 Shall" in the Charter and the Declaration. 

The Final Act of CSCE expresses the intention of participating 
states to behave according to certain declared principles: they 
will settle ....... The UN Charter lavs down obligations - reaffirmed 
by the 1970 Declaration - for its members: All Members shall settle 
their disputes by peaceful means ... 11

• 

The Final Act is the outcome primarily of negotiations between 
states with different political, economic and social systems. Accor
ding to Soviet doctrine such relations and the principles formulated 
for them are guided by the 11 higher 11 principle of peaceful coexistence 
between states belonging to two opposing systems. The Final Act, 
as a consequence, shows that the principle of peaceful coexistence 
precludes the re-affirmation of an obligation under general interna
tional law for the narticular relations bet~reen states belonging to 
two opposing systems. 
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Thus, what appears at first sight to be a slight difference in the formulation of 

the principle of dispute-settlement by peaceful means leads immediately to the heart 

of our problem in East-West relations . 

.... By Peaceful Means. 

The principle that disputes should be settled by peaceful 

means is correlated to the principle that States shall refrain in 

their international relations from the threat or use of force 

against the territorial integrity o r p olitical independence of any 

state. The one cannot be upheld without the other. Unlike the 

latter, howeve r , the forme r requires more ·t:h an simple declarations 

to abide by it. The observance of the principle to settle disputes 

by peaceful means requires agreement on the means, 'VIThich can be . 

applied. Otherwise sett.l ement wi t.hout. resort t o force he comes high ly 

unlikely. 

The proclamation of the principle without agreement on rules 

is at best meaningless, at worst an a ct of deception . 

The Charter of the Uni ted Nations, therefore , contains a full 

chapter on the pacific settlement of disputes (see annex III) , and 

another one on t he International Court of Justice as the principle 

judicial organ of the organization. 

During the negotiations prior to the adoption o f the 1970 

Declaration, no a greement could be r e ached on a f urther development 

of those rules. The Declaration res tr i ced i tself to sta ting: 

"Nothing in the foregoing paragraphs prejud ices or de r ogates from 

the applicable provisions of the Charter, in particular those 

relating to the pacific settlement of in t ernationa l disputes". 

During the CSCE negotiations Swi tze rland submitted a Draft 

Convention on a European System for the Peaceful Settlement of 

Disputes. A consideration by experts of this proposal is postponed 

until after the "review-conference" to be held in 1977 in Belgrade 

(see anneX I) . More disturbing than this postponeme nt - sine die? -

is the elaboration of the guiding p r inciple on peaceful settlement 

of disputes itself. A comparison of this text with Chapter VI of 

the UN Charter, shows that the willingness of the states participating 

in CSCE to apply peaceful settlement procedures in their mutual 

relations falls short of their commitment as mewbers of the United 

Nations. 

Members of the United Nations did accept a power of investiga

tion for the Security Council, they did accept the right of any 

member to bring a dispute to its attention. They did commit them

selves to refer a dispute to the Council, should they fail to settle 

it by means of their own choice (as provided by articles 37 and 33). 
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The Final Act merely declares: "In the event of failure to reach 

a solution by any of the above peaceful means, the parties to a 

dispute will continue to seek a mutually agreed way to settle the 

dispute peacefully". In the absence of a specific reaffirmation 

of their Charter commitments, one has to conclude that the prin

ciple of peaceful coexistence restricts the choice of "peaceful 

means", in disputes between states belonging to tv1o opposing systems, 

to those provided for in article 33(1) of the UN Charter. 

The princ±ple of peaceful coexistence thus reduces the accep

tance of dispute-settlement by peaceful means to the willingness to 

negotiate. In disputes between states belonging to two opposing 

blocs, third-party settlenent or resort to the International Court 

of Justice appears to be excluded. 

Detente and the Peaceful Settlement of Disputes. 

The scientists, who signed the Russell-Einstein Manifesto in 

1955 urged the governments to find peaceful means for the settlement 

of all matters of dispute between them. 

Today, inspite of detente, none have been found. As far as 

settlement of disputes by peaceful means is concerned, detente has 

not produced much progress compare d to the cold war. East-West 

disputes still lie beyond the limi tsfh;fates ought to observe in 
1f they are 

their mutual relations/to apply meaningful peaceful settlement 

procedures to them. 

"The factors that may place a dispute beyond the limits of 

adjudication (or quasi-adjudication) may also impair the pos

sibility for negotiation, in the senseof discussion seeking 

a mutual accommodation through an emphasis upon common interests 

and common purposes. In circUMstances when principles and cri

teria for adjudication or quasi-adjudication cannot be formu

lated, it is likely to be difficult to find common interests 

and common purposes. In a such a case, it may be necessary to 

shift the search for accommodation toward a give-and-take 

in which estimates of probable gain are measured against esti

mates of probable loss under varying assumptions". 2 ) 

The negotiations at the CSCE have been largely of the type 

identified by Katz at the end of the above quotation: a search for 

accommodation in v-1hich estimates of probable gain were measured by 



-4-

both sides against estimates of probable loss. They gave little if 

any evidence of being discussions seeking a mutual accommodation 

through an emphasis upon common interests and common purposes. 

The conclusion must be that, under conditions of detente, 

the possibilities even for s ettling disputes through negotiations 

remain seriously impaired; too much so to expect the experts to 

reach any meaningful result and to make the willingness to nego

tiate settlements much more than an e xercise in deception . 

Until the conclusion of the final act, we can, however, point 

to one area in which sufficient co~mon interests were perceived to 

exist to seek mutual accommodation: arQs-control. 

The so-called balance of terror between the Soviet Union and 

the United States created the conditions for bipolar detente and 

modest results in arms- c ontro l negot j ations . Under thos e new con 

ditions, the CPSU reformulated the Leninist principle of peaceful 

coexistence and elevated it to the first and foremost principle 

of international law between so-called socialist and capitalist 

states . 3 ) In its new formulation, t he p rinciple now implies the 

renunciation of war - and especially war with nuclear weapons -

as a means of s ettling international disputes with the United 

States, and their solution by negotia tion. Quite significantly, 

a number of arms-control agreements concluded since , opened the 

possibility) by mutual consentJ of third-party settlement (including 

reference to the International Court of Justice) of disputes that 

aris e concerning the interpretation or application of 

the treaties concerned . 4 ) 

As a consequence, the common i nterest to avoid nuclear war 

has created a condition in which other means than settlement by 

negotiation could be envisaged. Re cent developments, unfortunately, 

indicate that such perception of common interest is disappearing 

also in the field of arms-control. 

The Future of disnute settlement by peaceful means. 

The concise analysis presented above indicates that the 

Final Act of the CSCE has not materially improved the prospects 

for a settlement of disputes b y peaceful means in East-West re

lations. Fvrther progress is unlikely as long .as the participating 
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states maintain the attitudes, they have adopted sofar. 

The solution of disputes through negotiations can be achieved 

only between states which are wil ling also to accept more advanced 

procedures of third- party settlement in their mutual relations. 

Conversely, states which do not accept such more advanced procedures 

are also unlikely to achieve solutions through negotiations. 

A search for adequate peaceful means to settle disputes would 

therefore require a serious re-examination of approaches in all 

states participating in CSCE. 

First of all, an effort - like the one proposed by the Svriss 

government - to refine and elaborate traditional procedures for 

the settlement of disputes is bound to be unpromising. Such tradi

tional procedures - conciliation , arbitration or judicial settlement -

can be effectively applied only between states having a high 

degree of common interest in the area in which a dispute might occur . 

Such a condition appears to exist only within well-defined areas 

of successful cooperation in which states have agreed to common 

rules of conduct and common institutions. Judicial settlement,e . g. 

of disputes arising out of the interpretation or application of 

the treaties instituting the Ovest) European economic communities
1 

ha~ proven to be an effective means . Arbitration of disputes arising 

from coromercial transactions and contracts for industrial cooperation 

(mentioned in the Helsinki Final Act) might also be effective. 

Disputes, however, which are likely to endanger international 

peace and security are essentially disputes beyond the limits of 

traditional settlement procedures. It is the absence of common 

interests between state~ and the existence of a high degree of compe

tition or hostility , which makes a dispute likely to endanger peace 

and security. Dis p utes endanger peace if they arise from or give 

rise to a broader conflict of interests, values or purposes . The 

principle of peaceful coexistence typically applies to relations 

between states having such conflicting interests, values and 

purposes. States which so characterize their mutual relations 

will have to seek peaceful means for managing their conflicts 

before they can agree on procedures for settling their disputes. 

Secondly, disputes have identifiable objects and identifiable 

parties. Conflicts are processes of relations between states, 

characterized by competition. 5 ) States vrhi ch find thecselves in 

such relationship first have to seek peaceful means to manage their 
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conflicts. They have to devise me a ns in their mutual relations by 
which conflict may be reduced, by v.rhich "thresholds" are built 
against conflict-escalation and resort to force. Among them are 
disarmament, confidence -building measures, i~proved communication, 
common institutions for crisis-management, and an extension of the 
areas of common interests. 

The management of cri s e s typicc=tlly is a t a sk \vhi ch cannot 
be performed in dire ct negoti a tions between competing states 
(especially not if one side is rnorP po~er f ul tha n the other) . 
For such a task o ne wo uld need a European Security Council along 
t he lines originally cone ived f cL 1he UN Security ~oun cil by the 
US Government (i.e. not a Council to re commend or impose terms 
of a settlement, but a truly "neutral " Council bringing the parties 
togethe r) • 

Thi rdly 1 c onfl ic rna agernent u JJCi di spute se ttlement requires 
a r e - e xamination of the basic pr1nciples underly i ng mutual re la
tions . P.J.nong t hem a re~examinati r. o:f: ·Lhe principles of peaceful 
co-existence and o f scve~eign Pq u a.l j ty is our mos t urgen t task. 

Peaceful co-exi stence - even i) S ame nded since ) 95 6 - expres s e ~: 

an i deo] ogj ca 1 v iew o f h urn n af f ai t '. , cJ i vi d ing the wox: 1 d between 
t Ylo s pecies : the good a nd ·the :orom r~s.':.o:i ve (we ) and the bad an d the 
reac t ionary (they) . 6

> Such a d i vi s J on of t he world , a d ivision 
between allegedly o·posed y t ern~ i s wholly artif icia l . It does not 
confo rm t c th e rea.l i ty of the si ·· nEd :i on :in Europe, \lhere states 
are d i vide in many ~~r ay ~. Un ~ ess ro.l j U .ci a11C: give F o t hei r error 

of try i ng t o f i t th di\ie r it.y ot ht ma n val ues into a stra itjack e t of 
misconceived ideolog i es, Eur opea n states s hall not be ab le to solve 
their disputes peacefully . 

Sove r eign equality , mean1 o ri q 1 JJd] l y o expre~. s U1e equali ty 
before internat ional lavJ, has over t-.h e y ears degenerated into a 
principle to j us ti fy - i.a . - any i~provement of peaceful mean 
for sett ling disputes. The principle has become a.n j n :: trurnen 1. to 
resist r a the r than strengt hen culf ... a.nd ob ligations under interna~ 
tional l aw. It c a nnot b e den ied that political in qua Ji ty presents 
us t oday wjth one o f t h e most iff i cul~ problems i .n i nte rnation a l 
relations; expos ing smaller s t tes · what e ver t heir po liti c a l , eco 
nomi c or social s ystems - to pres suTe , i nte rfe rence , i ntervent ion, 
the threat or use of force and invas ion by great o r more p owerful 

)
:vhich states. The princip le of sovere i gn e q uali ty the world needs is 

that which protects the smaller states. A more advan ced and better 
organized system for con flict-management and peacefu l settlement 
of disputes would be the best means to uphold that principle. 



"Annex I: Excerpts from the Final Act". 

V. Peaceful settlement of disputes. 

The participating States will settle disputes among them by 

peaceful means in such a manner as not to endanger international 

peace and security, and justice. 

They will endeavour in good faith and a spirit of co-operation 

to reach a rapid and equitable solution on the basis of interna

tional law. 

For this purpose they will use such means as negotiation, enquiry, 

mediation, conciliation, arbitration, judicial settlement or other 

peaceful means of their own choice including any settlement proce

dure agreed to in advance of disputes to which they are parties. 

In the event of failure to reach a solution by any of the above 

peaceful means, the parties to a dispute will continue to seek 

a mutually agreed way to settle the dispute peacefully. 

Participating States, parties to a dispute among them, as well as 

other participating States, will refrain from any action which 

might aggravate the situation to such a degree as to endanger the 

maintenance of international peace and security and thereby make 

a peaceful settlement of the dispute more difficult. 

(ii) The participating States, 

Reaffirming their determination to settle their disputes as set 

forth in the Principle of Peaceful Settlement of Disp utes; 

Convinced that the peaceful settlement of disnutes is a complement 

to refraining from the threat or use of force, both being essential 

though not exclusive factors for the maintenance and consolidation 

of peace and security; 

Desiring to reinforce and to iwprove the methods at their disposal 

for the peaceful settlement of disputes; 

1. Are resolved to pursue the examination and elaboration of a 

generally acceptable method for the peaceful settlement of disputes 

aimed at complementing e x isting methods, and to continue to this 

end to v7ork upon the "Draft Convention on a European Sy stem for the 

Peaceful Settlement of Disp utes" submitted by Switzerland during 
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the second stage of the Conference on Security and Co-operation 

in Europe, as well as other ~roposals relating to it and directed 

towards the elaboration of such a method. 

2. Decide that, on the invitation of Switzerland, a meeting of 

experts of all the participating States will be convoked in order 

to fulfil the mandate described in paragraph 1 above within the 

framework and under the procedures of the follow-up~ the 

Conference laid down in the chapter "Follow-up to the Conference". 

3. This meeting of experts will take place after the meeting of 

the representatives appointed b y the ~~inisters of Foreign Affairs 

of the participating States, scheduled according to the chapter 

"Follovr-up to the Conference " for 1977; the results of the work of 

this meeting of experts will be submit ted to Governments. 

(Annex II) 

"The principle that States shall settle their international 

disputes by peaceful means in such a manne r that international 

peace and securi ty and iustice are not endangered. 

"Every State shall settle its international disputes with 

other States by peaceful means, in such a manner that international 

peace and security, and sustice, are not endangered; 

"States shall accordingle s e ek ear l y and just s e t tlement of 

their international disputes by negotiation, inquiry, mediation, 

conciliation, arbitration, judicial set tlement, resort to regional 

agencies or arrangements or other peaceful means of their choice. 

In seeking such a settlement t h e parties shall agree upon such 

peaceful means as may be app ropriate to the circumstances and 

nature of the disputes; 

"The parties to a dis p ute have the duty, in the event of 

failure to reach a solution by any one of the above peaceful means, 

to continue to seek a settlement of the dispute by other peaceful 

means agreed upon by them; 

"States parties to an interna tional dispute, as \·Jell as other 

States, shall refrain from any action which may aggravate the 

situation so as to endanger t h e ~aintenance of international peace 

and s e curity, and shall act in accordance with the purposes and 

principlesof the United Na tions; 

"International disputes shall be settled on the basis of the 

sovereign equality of States and in accordance with the principle 

of free choice of means. Recourse to, or acceptance of, a 
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settlement procedure freely agreed to by States with regard to 
existing or future disputes to which they are parties shall not 
be regarded as incompatible with sovereign equality; 

"Nothing in the foregoing paragraphs prejudices or derogates 
from the applicable provisions of the Charter, in particular those 
relating to the pacific settlement of international disputes;. 

J 

Annex Ill •• 

SWORDS INTO PLOWSHARES 

CHAPTER VI Pacific Settlement of Disputes 

Article 33 

I. The parties to any dispute, the continuance of which is likely to endanger the 
maintenance of international peace and security, shall, first of all, seek a solution by 
negotiation, enquiry, mediation, conciliation, arbitration, judicial settlement, resort 
to regional agencies or arrangements, or other peaceful means of their own choice. 

2. The Security Council shall, when it deems necessary, call upon the parties 
to settle their dispute by such means. 

Article 34 

The Security Council may investigate any dispute, or any situation which might 
lead to international friction or give rise to a dispute, in order to determine whether 
the continuance of the dispute or situation is likely to endanger the maintenance of 
international peace and security. 

Article 35 

1. Any Member of the United Nations may bring any dispute, or any situation 
of the nature referred to in Article 34, to the attention of the Security Council or of 
the General Assembly. 
· 2. A state which is not a Member of the United Nations may bring to the atten
tion of the Security Council or of the General Assembly any dispute to which it is a 
party if it accepts in advance, for the purposes of the dispute, the obligations of pacific 
settlement provided in the present Charter. 

3· The proceedings of the General Assembly in respect of matters brought to 
its attention under this Article will be subject to the provisions of Articles 11 and 12. 

Article 36 

I. The Security Council may, at any stage of a dispute of the nature referred to 
i~:~ Article 33 or of a situation of like nature, recommend appropriate procedures or 
methods of adjustment. 

2. The Security Council should take into consideration any procedures for the 
settlement of the dispute which have already been adopted by the parties. 

3. In making recommendations under this Article the Security Council should 
also take into consideration that legal disputes should as a general rule be referred by 
the parties to the International Court of Justice in accordance with the provisions of 
the Statute of the Court. 

Article 37 . · 

I. Should the parties to a dispute of the nature referred to in Article 33 fail to 
settle it by the means indicated in that Article, they shall refer it to the Security 
Council. · 

2. If the Security Council deems that the continuance of the dispute is in fact 
likely to endanger the maintenance of international peace and security. it shall decide 
whether to take action under Article 36 or to recommend such terms of settlement as 
it may consider appropriate. 

Article 38 

Without prejudice to the provisions of Articles 33 to 37, the Security Council 
may, if all the parties to any dispute so request, make recommendations to the parties 
with a view to a pacific settlement of the dispute. 
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"Disarmament, Securlty and Development" 

MUhlhausen, German Democratic Republic, 26-31 August 1976 

Jorma K. Miettinen (Finland) XXVI- A 5" 

The Tactical Nuclear Weapons and the Doctrines ~overning their usage 
are changing from Deterrent to real battlefield role 

After having been mainly justified for a quarter-century as deterrents 
on the theatre level and as a link to the strategic level, the US and NATO 
theatre nuclear weapons have been slowly changing their role in recent years 
to weapons of more directly warfighting forces. This change started about 
1968 when NATO finally ac.cepted the "flexible response" doctrine after having 
debated it since the beginning of the 1960s. 

A reduction of the excessi.a fnumber of US tactical nuclear weapons 
in Europe was secretly begin in 1970 1 ' 2 ~ and in 1971 and again in 1972 the 
US Secretary of Defence, Melvin Laird, mentioned in his Annual Defense 
Department Reports for FY 19723)and 19734): "Research and development and 
weapon improvement programs are moving forward in this area, to insure 
that our weapons and the associated command and control systems have 
adequate ca~abil ity and continue to emphasize minimum chance of accident. "4) 
In press interviews Secretary Laird described the modernisation in some 
detail. 5) In addition to better control and safety,greater flexibility, 
improved accuracy, smaller yield and less collateral damage were the 
features emphasised . • "About $10- million to $20. million a year has been · 

devoted to research and development on variety of smaller, cleaner weapons, 
including so called "suppressed-radiation" weapons." 5) 

The smallness of the yields and the cleanliness of the weapons was 
first emphasized. Some journalists baptized these weapons as "mininukes" 
but this term was later banned because of a frightened reaction and oppo
sition amongst the European Allies. At the CCD, the US Amabassador 
Martin tried to placate his anxious colleagues by explaining: "The 
term •mininukes~ is misleading in two important respects. First, the 
coinage of this new catchword itself conveys the false impression that 
we are talking about a radically new and futuristic family of weapons. 
Second, the diminutive element of the term •mini-nuke• falsly suggests 
some miniature nuclear device which can be handled and used in the same 
manner as conventional weapons . I would like to correct both of these 
misinterpretations. 116 ) 
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In his diplomatic answer Ambassador Martin formulated the development 
trends so that he could categorically deny then1. But he did not deny 

that modernization is taking place. Regarding this he said: "I wish 
to state categorically that the American Government has no intention 
whatever to treat such (new) tactical systems as interchangeable with 
conventional arms." 

That a new kind of tactical nuclear weapons has been developed 

is, however, evident from US Congressional Hearings in 1973 (2, p. 49), 
in which the Director of the Los Alamos Laboratory discusses the 
so-called •enhanced-radiation weapons' then under development. Such 
weapons are giving a high dose of prompt radiation, particularly 
fast neutrons to,eg., enemy in tanks: "I really don •t know why people 
have not thought more on the use of these (deleted) weapons. It may 
be that people like to see tanks rolled over rather than just killing 
the occupants ... " 

It is, of course, a question of semantics whether these very small 
yield weapons probably deriving much of the yield from fusion are 
called a new kind of weapon. Their effects are very different from 
the usual type of tactical nuclear weapons because of the high 
neutron and gamma dose and low propo~tion of energy deriving from 
blast and thermal radiation. But the decision on the deployment of 
the enhanced-radiation weapons is evidently still pending. 

It can be debated, of course, whether the nuclear threshold is 
lowered by developing more accurate and flexible weapons having very 
small yields, even though they would be well secured against un
authorized use. Because the weapons are more flexible, more suitable 
for forward defense, and have smaller yields, they a~e likely 
to be used earlier than the older varietes and this means a lowering of 

the nuclear threshold. 

A more direct warfighting role of the tactical nulcear weapons 
is clearly emphasized also in the so-called Schlesinger Strategy. The 
purpose of this strategy is to make possible the use of nuclear weapons 
in smaller conflicts. For this purpose a more accurate and flexible 
arsenal is necessary. The role of the US and NATO theatre nuclear 



forces is clearly stated i n the report Secreatry James Schlesinger 
gave to the US Congress in April 1975. 7) The final communiqu~ of 
tfle NATO Nulcear Planning .Group1T!e.eting in Oslo, 20-21 May 1976, 

3. 

states: "Ministers discussed the importance of the contribution of theatre 
nuclear forces to NATO's strategy of flexible response as a part of 
the NATO Triad of strategic, theatre nuclear and conventional forces. 
In particular, Ministers agreed on the need to improve the effectiveness 
of NAT0 1 S theatre nuclear forces·, including their survivability. They 
e~hasized their continued support for broad Allied participation 
in nuclear planning and in NATO's nuclear defence posture. Against 
this background, the subject of improving the effectiveness of NATO's 
theatre ruclear forces was highlighted in a paper forwarded by the 
United States and in related national comments and assessments from 
the NATO Military Authorities. Ministers took note with interest 
of programmes already underway for this purpose and in particular of 
development programmes described by the United States Secretary of 
Defense relating to various area, including improvements in nuclear 
artillery capabilities. They encouraged continued improvements in 
supporting fields such as security of nuclear weapons and communications 
as an integral part of the contribution of theatre ~uclear forces to 
the overall posture of the Alliance". 

About 26 June 1976 news in the world press told that the USA is 
going to replace all of its tactical nuclear weapons in Europe by a 
new generation of modernized such weapons. Thus, the decision fG~ - ~enewal 

has been made but we do not yet know precisely what the new arsenal 
will be like. It may well be that some of the decisions will be delayed 
until the new President is in office. 

Total Numbers of US and Soviet Theatre Nuclear Weapons in Europe 
and Their Trends 

The number of US tactical nuclear weapons in Europe was announced by 
Secretary Me Namara in December 1966 to be 7 000 (see, eg., 9, p. 72) 
and in May 1966 General Norsted quoted Me Namara to have stated that 



"late last fall" (1965) it was 5 000. 10 ) From the two hearings1 •2) we 
learn that it continued to grow steadily until 1970 when a maximum 
was reached (see Fig. 1). This maximum must have been somewhere above 
10 000. Then the -removal of about 3 000 Honest John rockets and 500 
Sergeant missiles began with the result that the total number was 
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again reduced to 7 000 in August 1974 (announced by Secretary Schlesinge~Jtarly 
in 1.975 tt'Y=Pentagon planned a further reduction by 10-15 percent (ie. 
upt to 1 000 warheads) during 1976,11 ) but this plan was later changed 
and a proposal was made in the Vienna MURFAAMCE negotiations on 
16 December 1976 to include "as a one-time measure" a reduction of 
1 000 US nuclear warheads in a package proposal which included, 
among other things, a reduction of 1 700 Soviet tanks. 12 ) The Warsaw 
Treaty Organization has expressed its delight that NATO has finally 
included the nuclear weapons in the negotiations but has rejected the 
"package" proposal as such. It knows that the USA had planned this 
reduction as a unilateral measure as a phase in its modernization 
program and evidently \t.<lUld h.ave realized it sooner or later anyhow. The 
nuclear capable F-4 aircraft are to be replaced by non-nuclear 
capable ones at the end of this year and this will mean a sizable 
reduction of nuclear bombs. Another category which may be removed is 
the ~ca. 300 Atomic Demolition Munitions which the USA has in Europe. 13 ) 

Western Germany has refus~d to allow their prechambering fearing 
that they are too escalatory. Furthermore, they are replacable by earth
penetrati"g Pershing-- · war~s~er development (see Schlesinger?), p. 18). 

Thus, we ~assume that the total number of U~ nuclear warheads 
in Europe in 1977 will be about 6 000, some 5 000 of them in · · 
Centra 1 Europe (Fig. 1). 

The number of Soviet tactical nulcear weapons in Europe has been 
estimated to about 3 500 during the last five years by the London 
International Institute for Strategic Studies (see, eg., 14). However, 
many western observers believe that the number of nuclear warheads 
has been steadily growing during the 1970s, eg. Ericson. 14 ) General 
B . d tfi t tl'. . t. 1 . t l S\ T · · · .rown cons1 ers a r~ere 1s a prac Tea par1· y. t h1s s1tuatTon is 
illustrated in fig. 1. 



Articles on Effects of Small Yields and Enhanced Radiation 
( ''Neutron Weapons ") 

5. 

Si-multaneously with the change in the NATO doctrine towards use of 
smaller, 111ore accurate weapons, arti·cles descrioing th.e advantages 
of such weapons have oeg~:~n to appear. 16 •17) 

Cohen and Van Cleave16 ) discuss whether the Soviet Union is interes
ted in developing smaller warheads. After a rather unconvincing 
quotation from a recent soviet work "Antitank Warfare" they conclude 
that "Purely for their own sound military reasons the possibility exists 
that the Soviets 111ay have i·ncluded in tli.eir TNW'· stockpile weapons 
holding a potential for low collateral damage." 

This is, of course, wishful thinking. The Soviet doctrine does 
notrequire any mi~turisation of the nuclear warheads, nor is it 
practical for their tactical T5 rockets ("Frog 7" by NATO code) 
because of their poor accuracy, nor for the T7 {SCUD) missiles. 
For the Soviet Union the primary role of the theatre nuclear weapons 
is to deter the use of such weapons by NATO and for that purpose 
the present stockpile is j ust fine. If they have to ~se them, they 
will be used in connection with a major offensive operation for 
deep interdiction aga inst preplanned targets -again, small yield 
would not be sufficient. For battlefield use the Soviet Union may 
have nuclear warheads in Kt-range for its 203 mm gun/howitzer M-55 
(range 32 km) and its new 155 mm self-propelled howitzer designated 
by NATO M-1975 (estimated range 17 . 5 km), but this is not certain. 
It probably has no · warheads in subkiloton range, because the use of 
such are never discussed in their doctrinal writings. Collateral 
damage in · NATO countries wi ll be decided by the Soviet warhead sizes, 
and there is no indication that these would be remarkably reduced. 

Warschafsky17 ) describes the new radiation casualty criterja 
recently adopted by the US Army . The earlier criteria {650, 
3 000, 5 000 rads} did not account for transient incapacitation and 
their descirption of casualties was inaccurate. The new criteria 
are: 

1) Immediate Perma.,ent · Incapacitation (IP) 
A: 17 000 to 19 000, mean 18 000 rads . Personnel will become 
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incapacitated within five minutes and will remain so until death 
which will occur within one day. 

B: 7 000-9 000, mean 8 000 rads. Personnel become incapacitated 
within five minutes and for physically demanding tasks remain 
so until death which occurs in one to two days. 

2) Immediate Transient Incapacitation (IT) 

2 500 to 3 500, mean 3 000 rads. Personnel will become incapa
citated within five minutes of exposure and will remain so for 
30 to 45 minutes. They will then recover but will be functionally 
impaired until death, which will occur in four to six days. 

3) Latent Lethality (LL) 
650-rad band (800 to 500 rads). Personnel will become functionally 
impaired within two hours of exposure. They may respond to medical 
treatment and survive this dose; how_ever, the majority will remain 
functionally impaired until death in several weeks. 

The corresponding radii of damage Roof a 1 kt low airburst are: 

Criterion Dose rads H0 meters 

1 ) IP, A ( phys i ua lly undemanding) 18 000 400 
IP, B (physically demanding) 8 000 500 

2) IT 3 000 640 
3) LL 650 760 

The author then discusses with examples the proper 11 USe of the criteria 
in the targeting process 11

, concluding that 11 Since almost all tasks 
during combat require some degree of physical activity, the 8 000 
rad IP criterion would almost always be the highest needed for pro
ducing the desired immediate and permanent casualties 11

• 

Thus, the low yield and possibly even enhanced-radiation weapons are 
coming, rather low-key and without any protests from the -part of the 
Western Europeans. The effects of these weapons resemble those of chemical 
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weapons,being even more nasty. Think about the large number of soldiers 
obtaining smaller doses than the 'recommended' a 000 rads in the periphery 
of the affected area- those who obtain doses between 100 to 300 rads 
become casualties weeks later and some ~ill die. The risk of genetic 
darRage will be great. All weapons are "bad", but I think that the 
s~all-yteld nuclear weapons are amon~ the wors-t. The"smallness" and 
"cleanliness" entices real use. 

The whole idea of "proper selection of radiation casualty criteria .. 
to 11 0ptimize" the results on the battlefield hlls to .me as a professional 
radiation protection scientist considera5le overtones of revulsion, 
only exceeded by those produced by che~ical weapons which in my mind 
maximise the perverse use of science. Nor do I think that a "deterrent" 
which has incalculable consequences to future generations should be 
introduced to the battlefield under the guise of a 11 clean" and "small .. 
weapon. I think that this 11 deterrent 11 is more incredible than credible. 

Remedial measures proposed 

This is the time to introduce better measures for the security 
of Europe than the replacement of the theatre nuclear weapon arsenals 
by new varities. Detente is working satisfactorily although the progress 
is not so fast as many of us would like it to be. In the Vienna nego
tiations the figures of troop strengths have been revealed 18 ) and proove 
that, essentially, a parity prevails: against 977 000 NATO troops 
(777 000 ground, 200 000 air) the WTO has 965 000 (805 000 ground, 160 000 
air). The Soviet Union has more tanks but most of them are older 
models which are penetrable by even the hand-held NATO anti-tank 
weapons. Since NATO has very large numbers of antitank weapons (the 
USA has been procuring annually 30 000 ToW's which is only one of over 
10 varities in use by NATO) they can be considered to form a balance 
against the WTO tank superiority. All in all, there exists a rough 
balance in the Central Europe, as far as it is possible to measure 
such. 
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This would be the right time - or rather the time after the first 
agreement in Vienna - to agree about non-first use of nuclear weapons 
combined with a nudear-free zone, even a narrow one (80-100 km). 
Militartly nothing would be lost, because launchers can exceed such 
a zone i·f the opponent breaks the agreement. On the contrary, true 
conventional defence would gain because the nuclear deal would 
require some ools-tering of the conventi~nal defence, and it is 
easier to plan a .. stalwart" conventional defence when it is not 
necessary to devote so mucn attention to the dual response from the very 
beginning. - I am sure that many commanders curse the duality of 
preparations now necessary. If the non-first use agreement would include 
a 24 hr-notice, repudiation of the agreement would allow a serious but 
much less risky "nuclear warning" than, eg., a "demonstration shot" 
by a nuclear weapon which ·has often been proposed in the West. 

I do not understand NATO's need to maintain such a cruel doctrine 
as is its "possible first-use doctrine". As long as the military balance 
in Europe is based on such a doctrine we remain in the era of cold 
war . A deterrence based on early, forward use of low-yie1d nuclear 
weapons is an incredible deterrence. In view of the up to 7 000 Soviet 
tactical nuclear warheads (of high y.ield~}__ it is rather a weakness 
than a strength in the NATO triad - a "leg" which cannot be used if needed 
in spite of all its sophisti~at~o8. Nuclear weapons are so politi-
cal weapons - chips in a political gamble - that they ought to be 

left to the Superpowers to play with. A Western Alliance is not likely 
to be very good in such a ga~e against the WTO in which the more 
monolithic Savitt Union has the dominating position . Why, therefore, 
to choose deliberately a game instead of solid defence? Modern technology 
can provide conventional high-precision weapons, the PGMs, which can 
stop a "spearhaed of a tank assault" in a much safer way than the low 
yield nuclear weapons. 19 ) Defence must be based on a different, more 
solid basis than a play with dubious weapons. 
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the negati.ve e <?-c:t e-n [:;it~ . ., an(1 .-_-... , :1. ·r.-,:- C:Ccl'~;ro l ::md cl:i sarmament 

Cruise missile s rc:pre s'--'l'-t ~ '10 \'1' ar_.d v e r: ' effic·i f'~ t a::.d precise 

open another channel. F'o:::· an :.•pwc.. .. :-d c.r~-2 ·al c• f t~,_,; nrms race of 

action and reacti on . All ~embers acr0~d ~hat the testing and 

deployment of croisc rni.siles as as~ 'Bte~ic wsapnn s hould be 

banned . Jt was ~Juggcc·~-~~cl tho.t -':-hf} v :, ri f:_e;- t,j en of a ban on 

of inspection csE G:i..C'.=crcntiate __ O'iZ J ' '"'''}, .. '..:: ~:<i.ro.ter__;;ic from s hort 

range tactical c rui Pe n~ :"OJ c.:.les , prov :i c:ecl th".' l atter were bui l t 

and in the pre s en·1, tedFlolrJe:;jcaJ. 11vircn.rnsnt , 'Ni tt limite d total 

v olume . 

It wc.s s 1. c;ces+e-:l Lat. ::;uc~ ~ove:::; as bann.:. r..a- the 

testing a nd depl oyment of (: Y.'l>.i s,::, r,j ss ·: lcs , and .::lO t dev e l op ing 

the Backfire bomber with a he~v~ long ranLe sysiem, would h elp 

the conclusion of a SALT II a greement . 

The SALT aGreements ~ oDtai.::l soma ~os~tive results in 

limiting ABl\. systems , ir. l-lacjrz co:iJ.J.pr_.s on ,:~e nurr;be rs of 
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Some emphasized t l1ot t _e E=".tJr'"'au Clf 'l' ~~1·~:," v:~-><:t 'n s to more and 

more count rj e ~ Pcr::-ese l! Le: (; · i .::;t_.rr d~-i" L/'.:: f ,1· ~Pace th a n i rr;balances 

in s ome s trat ~c:~ · ~ r1d:: c':il "rs _·r,.r ~he ... aj Jl' n .c l ee._ c ountries. 

Ka ny rr.r.:mo· ::. ·s s t ·~·~c::--.rd the inef fr:c:t.ivr:;ness of civi l defence 

prog r a mm es de si [7!('(1 <·'..[_;'··i ~.:f.:; tl-t~~ n l'.,.'. 'C:(· r• t~t.ce .. tt , and the p sychological 

nt~er~ fe t that civil 

defence 2. s . uc·; .· .. c.~ -1 

Goverm'1ent s wern h:v; il.fl ~l) j_•rovi,le :~ ,~,... i_r format i on Rbcut their 

civi l da · e nce J"p~r:• : ::-·ef:: U.Y! t; -, rc a sr-•1s 'nr then , ard Lhernby to 

arms control di C: r"ot vre·re _ t 

disarmam e n t a "Yl.Ct th~'- c.i:--. e;f t~rnr:>yc.: ::::.nc' 'OJT:.l~-'., · <ii c:a r;-:-;amen t . 

posed by the e x i Gti.r,_· s t<;':kp:..J.Ps ::- :... - r:d.. ~E'>ii 2 , tl1e Gr:;up f el t that 

the p osi t i ve Cl Spr:ctc. of Jl·· ner-lopmr:~·~s in i.!-:.·· l:1.st decades s hould not 

be overlook e d . s. v oi:ed . The 

facto rs wh i ch _ o.•:e f;.ln''Jrerl h.:.::' dP ir-,.....,Je af'·;-ect of an otherwi s e 

psychol ogi c al P...T:riC' s , -.-.h~c-1 "'Len jr part fror- j_deol 0~;i cal root s, 

hinder f urthe:r _i)rC 0 ,~ecs . 'J'> ·:·; con~ :.·i r..~ t-L c , en bot· side s, to t h e 

failure to s ee anr1 ur.-'!.e,.·star.d ~,he pn.in .R cJ. vi e v: and tl.e motivations 

of the othe r -1 .. ) 
- .f , 

made c onscious , ~ni re ;:1 n 'J e r. p(IE~it;le ~ 

~~any r .t...' •• t e r·::-- .' ~ l 
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must provide more publ ic information about their weapons programmes 
and strategies. In this way , tho s e favouring and working toward 
such progress will be aided immensely as they attempt to influence 
their governments ' pos ition in thi s matter. 

Some proposed as a confidence blilding measure that a 
consortium of non-nucl ea r - weapon state s should establ i sh a satellite 
system for the surveillance of the military activities of all 
countries and that the informatbn acquired be t ransmitted to the 
United Nations to be made available to all. It was recommended that 
Pugwash should study the proposal. 

The Working Group discussed the advantages and disadvantage 
of holding a Spec ial Session of the United Nat ions on disarmament as 
a step toward the holding of a Worl d Disarmament Conference. Most 
members felt t hat the eff, ~·t. was vvorthwhi le , and that it might provide 
some results in encouraginu governments to achieve major progress 
on disarmament . It was also felt t1a t the Conference should be most 
carefully prepared and that participation s . o~ld be at the highest 
level. A few, however , stressed t he concern that this would be a mere 
exercise in propaganda that could damage rather than improve the 
international climate . Puewas h s hould help L . t'1 ~ preparati on of 
any such Sp ecial Session . 

The Worldng Group discus sed the difficult problem of how 
to curb military research and development which were f el t to be 
particularly inflamatory. It was stress ed tha t curbing of military 
·research and development is cent ral to the hal ting of the arms race. 
·some of the members noted a new deve l opment in the US whereby the US 
government was being requ.ired to prepare for the Congress arms 
control impact statements for many weapons programme s of the US 
government. These statements may have the result of postponing the 
development of new weapon~ programmcs or t h e refusal of Congress to 
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appropriate funds f o r th er.1 . "'0ne 1:1 emb:r·s n oted t !1a t if othe r g overn-

mente producing n ew weap ons sys tems wo~ld ~nd e rt ake t o provi de 

similar impact statements of t he Re W(!ap ons p r og r a :rm:1es , t his could 

have a positive result. The t endenc y , h owev e r , wi ll certainly be for 

governments to c l a i m the i r •ueapons prog r anT'le s as no t i n omp a tible with 

arms control pol i cy a nd n et;otiat.inns . S orv~ !TlP.rr.bers stre ssed the need to 

have such impac t stat ~nents 2val uat ed i nd ep endent ly. 

In t h e con t ext of mi l itary res0 a r c h a nd developme n t , it was 

agreed that it wa s e s ~cnt ial t o ba n t he t e s ting of all sort s of n ew 

weapons of mass des t r uc t i on . It was pointed ou t tha t s uch t esting is 

generally verif iab l e by nat i ,~al me a n s of cont rol . Thi s would imped e 

development and productic r. o: :O:: tl C1l n ew vr e a~ons . I t was s uggested that 

unilateral steps of arms lj_mi "t8.tl on anc re d'.tr. t · on b~r mu t ua l example 

would fac ilitate t h e p roces ~- ,of disa r n R.n ont. . 

The Group disc ussed t he poss :.-uil. ti e s fo r r educj ng the numbere 

of nuclear weap ons , tactical a s wel l c e c r at egj c . The Group expressed 

the convict i on t hat t h e d(v -· 1 pment of s ;:..al l nucl ear we<P=>n S for use 

in battlefiel d s i t ua t ions i s mo s t d angerou~ bec a~ se it tends to blhr 

the dist inction b etwee1 nucl e a r a nd c onve ntional we a p ons, thereby 

making the us e , as well a s "~--_e spread , of m .clear weapon s more likely 

and, ~ furthermore , i nduc e escal a t ion tow rd s t;er.e ral nuc l ear war . All 

available means chould be attemp t e d to s t op i t . ~ t would, moreover, be 

most desi r abl e to J dra s t ic a l 1-r reduce t:~e nl.mhe r s of tac t ical 11uclear 
.J> ,_.J .-~ 

weapons ..r-educed i r:. E'J.rope a :r: d els ewhc l~e , bv a g reement or otherwise . 

As a means to p:r. vent t:i1c d evel opment of novel types of nuclee 

weapons and of nuc l ea r ·,p rol ife r at ion , al l streS fL d t h e importance of 

achieving a compreh ens i ve n~c le ar test bnn trea t y . A c omp rehensive nuclee 

test ban t rea ty wo~l d al s o have a n impo~tant p s ychological a~political 

impact COndUCiVe t O CiSaL'!i 8.T'1e Y:t . l·~a :-:y <·lJ a f·e d ~- ~:G iT Objec t i on tO t h e 

threshhold t est bc.n trea t~' , b(::: c s.us e i t e ll\>ws ects t o a '-: exc e ssively 

high lev e l anc1 l e n. ve s ;:, !:: :J. jot· 1oop'to1 8 f or "p~c.c ef -;.1 11u l ear exp losi ons". 
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Therefore , it s l ould be r enegotia ted ty t he U0 and USS R governments, 

and made into a comprehensive nuc lear test ban reaty . Some, however, 

emphasized that the t hresbhold t r eat was a step in the di rection 

of a comprehensive test ban a nd , therefore , should be accepted as 

s uch . 

The validity and utili ty of th- concept of nuclear 

deterrenc e was di scusseJ , but the availabl e time was insufficient 

for exploring the issue thorouehly . I, was recommended t hat :this 

s ubject be given high priori t y at t1e 1977 Pugwash Conference i n 

r..~uni~'1, t aking i nto account the results o th e 1975 I'"yo to Symposi um . 

Th e Group favout ed o. ba. o.,.., chemi cal weapons. '.'!i th regard 

to t he verification of s uch a ba.n , so1~,e member thought some degree 

of verif ic iation by sat elljt e insp ec tjon fea sible , oth ers thought 

this very inefficient and open to rrisinterpret a tions . Some would 

encourage invest igat ions into the f asibility of "mini:oally intrusive " 

i nsp ect ions. AlJ expre ssed t l1 e h ope tha t Government s might fi nd i t 

possible t o f oll ow Ll!e exa . le of the BW-T r·eaty by · 1i t i ating the 

process by uni lateral acti o and foregoing on-s i te ins pec ti ons, 

while being aware of the i n t rinsic if erences between bacteriological 

and chemical weapons . The argument wa s noted that tlle acc eptanc e of 

the principle of non- insp ection in t his cas might s et a precedent 

for other cases in which appl i c a tion of th i s principle would be undes

irable , but t hi s argumen t was onsidered a R non-overriding . The 

membrs believed t hat :oajor progreso towards a complete ba n on chemical 

weapons and t he ir renunciation by stat es ould be achieved i f the USA 

and USSR implemented t hei r joint ·1974 initi a tive at the Committee on 

Disarmament for t h e p roh "bition of s uper-toxic and other lethal agents 

of chemical warfare. The urgency of a ba n on chemical weapons is 

c onvincingl y illustrated by the development of so-called binary 

weapons , a new generation of chemical weapons , that could start a 
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new loop in the arms race spiral. It was also emphasized that 1greater 

efforts should be made to encourage more states to sign the Geneva 

Protocol of 1925 and the Convention on the prohibition of biological 

weapons. 

Throughout the discussions ih Working Group 1, members 

repeatedly expressed their conviction that the final goal in this 

·field must be "ge~eral and comp~ete disa~ament",·and that Pugwash 

should take an active role in stimulating progress towards this end. 
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REPORT OF WORKING GROUP 3 
- ~at P6 E 

1 llv'F_G(!f 

t/,K .) 
~ROPEAN SECURITY AND CO-oPERATION ISSUES 

1. Further Implementation of the Helsinki Agreement 

1.1. The meeting of the leaders of 35 states which ended in 

Helsinki a year ago \~th the signature of . the final·act of the 

Conference on Security and Co-operation in Europe was an 

unprecedented event, which demonstrated that concerted decisions 

on a series of problems pertaining to European security can be 

ta1cen. This act laid down a comprehensive set of principles 

and a pr ogramme aimed at the realization of conditions for co

operation and lasting peace in Europe. 

1.2. Members of the Group were agreed on ·the need for serious 

efforts aimed at the successful implementation of the Helsinki 

Agreement: there were already tangible results in a number of 

fields; especially in economic, scientific and cultural co-opera~i 

Participants from some countries felt that events outside 

Europe, inadequate progress with . the MFR and SALT II talks and 

the effect of these on internal domestic politics had ·· combined 

to diminish enthusiasm for the Helsinki Pinal Act. Others 

demonstrated the high degree of commitment of their governments 

and peoples to the realization of its objectives. There was, 

nevertheless, general agreement that substantial practical 

achievements wovJ.d take time, that the principles were good and 

that, in any case, there was no alternative to detente if peace 

was to be consolidated in Europe. It was important to adopt a 

constructive attitude instead of emphasizing what other parties 

had not done; Pugwash scientists could play an important role 
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formation of such an attitude. At the same time 

, .· ~h~y should encourage self criticism of the response of their 

·own governments to the implementation of the agreement. 

1.3. The Working Group examined the situ~ti~n particularly 

in light of the forthcoming Belgrade Conference. Some 

members felt that in certain quarters there was a lack of 

enthusiasm for the agreement which manifested itself in the 

maos media and reflected an unnecessary distrust. In some 

cases, it was felt, governments have shown a cool attitude 

towards a document they have signed themselves. It was 

po~nted out that, while some governments give different 

~"Jcj_ght, importance and priority to each of the four "baskets'! 

of the 1•1inal act; others regard the four parts of this act 

as equally important. Steps towards the realization of the 

pr~r;;:;_E.:ions of the Final act relat5.ng to military and economic 

•::·_. ~.tcrs as well as free movement of people, information and 

ideas were hound to be difficult, because they involved 

lel;islative and other changes. The importance of understanding. 

the root o of these .aifferent at titudes was emphasized, 

ho·;au:::;e i nertia would be the result from a policy of "wait 

8."'-~ ' :::. U ·JG n what happened elsewhere. 

1 •'t. T~1e Final act was inevitably a compromise that needs 

5....;Iylementa t i on in the spirit of detente and a realist~c 

approach according to the interests of different -political 

an~ social systems. 

2. A Nev1 Per spe.£!i ve for Europe 

'rhe Working Gr oup felt that an attempt to envisage the kind 

o· .:)rrope which on ····J. t eventually to emerge would be helpful. 
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The view was expressed that, looking ahead 15-20 

years, i n Europe the military blocs should be dissolved 

and substantial disarmament and reduction in armed forces 

attained. To promote further and more effective European 

economic collaboration, within a framework in which there 

would be close contacts and mutual co-operation between 

the Council for Mutual Economic Assistance (C. M.E.A.), 

t he European Economic Community (E.E.C.) and all European 

states, vvould be the objective. A Europe of the future 

would also be based on broad cultural co-operation, a 

prerequisite for which would be the substantial reduction 

of asymmetrie·s in cultural exchange (in translation of books 

and literature, exchange of films, music, TV programmes, 

thea t rical performances, scientific contacts and mutual 

projects etc.) 

2.2. At pres ent it was considered unrealistic to think in 

other terms than within a gradually, changing pattern of 

relationships of the two clearly identified political and 

socia l systems. . This also meant the continued recognition 

of c ~~i st ing sov·ereign states, whatever degree of economic 

~nd political integration might be achieved, on an equal 

br.:..sis and wi t h guarantees of non-intervention in their 

i nternal nffairs. 

2.3. There was support for the view that vnthin the fore

s eeable future a feasible all~European system could be 

es t abl ished providing particularl~ procedures for the 

s ettlement of di sputes. '!'her e was also some support for 

t he view that provision should be made for third party 

I. 

;i' 

) 
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mediation. 

2.4. A strong possibility existed of developing fur.ther 

international division of labour in fields such as energy 

and transport which would reinforce economic development 

WG3 

and detente. A number of participants stressed the necessity 

of convening of European conferences on energy, on transport 

and on pollution~and other methods of broadening the field 

of economic co-operation without discrimination and without 

barriers. 

2.5. Considerable concern was expressed that, while 

economic co-operation and ~mange have increased,. in recent 

time s expanding economic contacts have _not prevented an 

i ntensification of the arms race. This suggested that, 

whatever the progress towards co-operation on many levels, 

military confrontation v10uld not be lessened without deliberate 

efforts in th3.t direction .. 

--... 
J 

) . The Conference on Mutual Force Reductio~~ 

The Vic:P.na MFR Confere:r .. c c:. had not made reo.l progress, 

pe:'::'haps because t he principle fJ 0 11 the basis of which the conference 

v;-: r;: ~ onve:t~ e d ha. <l been subj e -~t to different interpretations. The 

f' P.; "t' i t of H81sin.ki needed to be reasserted in this connection. 

'.1"-w :!:'e worJ ge', Arc:.. l ar;r cement that the techni-cal problems relating 

t.o -~he oymr;1etry a -a (;symmetry of East-Wes t military forces and 

(~:i. r;r,c;a i t ions in E· . .:.:cope were serious obstacles. It was stressed 
I 

t } ctt t he suGceoo of military negotiations depended upon a clear 

This was particularly 

1 { .~ -;~ c.:r ~ i_n t b.e light of the development o~ new weapons and strategic 

l 
-~ 

"" 
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doctrine s on the part nf both blocs. The nuclear armament s 

problem i n Europe is becoming more critical as mininuke s and 

other new t echnologies become available. 

The first prior i~y is to br eak t he deadlo ck in Vienna by 

const r uctive steps a i me d _t a sub stantial measure of fo rce 

r educt i ons on both t>Lcles . The crndual c. eve loprnent of th e 

Confidenc e Building Measures as env i s ag ed in the He l sinki Agre:eJ

ment is one important way of assisting thi s aim in that the se 

are aimed at the core of the ma t ter - the eliminati on of dist rust. 

The que stion of whether the presence of neutral countx·ies, other 

than those on the periphery of Central Europe, at the Vienna 

talks would be useful was a matter of debate. 

4 . Nuclear Weapon-Free Zone in Central Europe 

The poss ibility of a relatively narrow nuclear weapon-free 

zone not involving the withdrawal of foreign nuclear weapons 

from European soil but r ather the sterilization in this respect 

of, perhaps , the t erritory between the Rhine and the Vistula 

was canvassed. Doub t s were expressed that this mi6ht simply 

prove another optimistic 'first step' which would be overtaken 

by new technology before it had been implemented and that 

0 consequently more radica l proposals relating to the whole of 

Europe already discuss ed in Pugwash onferences should have 

priority. 

5. Scientific , Technologica·l> Economic and Cultural Co-operation 

Since the Helsinki agreement t here had been a more posit ive 

attitude to internat ional c o-operation not only under the 

auspices of the regional offices of UN agencies. There was a 
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general optim; r•m th8.t IJ'C~~ (' Lc 1,'/Cre ' eln[; i:r..i -:;ia t cd vthi ch would 

give a new dime nsion t o such cn-opcra~lon. A possibility 

existed, for exo.mple, L·~.s.t '.' 'pst c:r r Bt;.rope mir.;ht bene_it from 

a supply of 11a b.ITa 1 r:;a" _ v::1.i lal ::..e' in tl-}e Jf.Jr th of th~ Soviet 

Union . The interch2.r:ce < ,f indust:r: Lnl p::!:' o 1uctR vas of c entral 

importance b::~i~ still }12.:·esen ted so1:::r:: :'inar,c::.al and teclmic a l 

problems. Re~ u:>'? sciJm~.i· :i J cnl:::..aboratim1 flad pro·.red re latively 

easy it sbou ld br> l.:.sed · u tJ..' i f_:;g PJ:· t~C!c:hnoJ.ocical co- op .. ~ration . 

Participant s fel t, for ~'..::- 8.1 t!p le , thai, ;'1 de terrnined assault might 

be made on "u ~ -. c .!;c r.: .H as t he 8 1; :tri c ca::'. The manysided 

collaboration 1·y Sf)CiaL:...t <:.:.JJr1 cc .,..it;j.l :.. st cm.E•tries in automobile 

manufactu:!'e 2. rea<iy ;: <·ove r' ;•:he.~. COl l~_c_;_ be ar·hir ved wr .. ere 

interes ts c0inci~0~ . -~ o ~luwlo:_;ira"... co- operat ion shOllld be 

raised at leo . ._ 4; to ~ 1F' J ~--~" ' ac;]·J.~C ~L' alr.:-'::.•J.y in c. ru.'nber of 

scientific _ields . 

6. Some Pro'bl.em:J ::;o:acerni:y; Co-Clp8r"'·'; : on 

The prac " ,abi l ity c:mc. d es L:r·at,il ".ty o .1mctional collab-

oration on wel~ defir cl~ p:·oje •, t.~ we.r-:, \Vholeha:rtedl_y endorsed. 

Some part ie ip:=mtc , hl1Vlr:ver , suggested a need for -au tion bec a use 

beyond a certain point inti[2te co- cp,ration cou_d not go 

without involving chances ·f'or wh ... ch tr:.e two social and political 

systems are not at pre sen t prepered . It was stressed that 

the continuation of effec tive c o- operation depends on the 

evolution of thE.: interests of the respe tive countr:i. es , groups 

of countries a nd systems and that 8f.i o::.~ts shoul d b e made to 

enlarge the e.::!:'ea of mutual interests . 

7. A Propo sed ruJ: vr'!.S}l :-: ;{Lfoq j_lJm 

A Pugwas1 Sy 1pcsinm S1 1~ tF::.l~! ,_·ompoce J to ronsider the 



- 7 - . ·r. 3 .lv. 

pos :::;j b · 1-L tie. 

l (_;l·QJe re r_i..e.w 11 , ('tin,_:; C'. Lhc 

EC:.3 E , deCJ.l i_n.:; wi. th G n j_clen: _ Dui ld .Lnt: LTeas,rres . A LatLonal 

Gr oup co -. J.d be . ou21d to Sl-Onso_' t ,is . 

8. Permanent Machinery for European Security and Co-operation 

The need for a small, and not necesvarily fixed, nucleus of 

officials to co-ordinate co-operation on an all-European basis 

was highly desirable. It would not only act as a focus for 

information but might help to identify problems leading to a 
~~~'--fy 

renewal of~ ust before they could take effect. Pugwa sh 

should do its best to promote such a deve lopment. 

9. Europe and the /orld 

Though the Working Group had concentrated on specifically 

European matters, it was s trongly felt that every effort should 

be made to apply the pr i nciples agreed at Helsinki to problems 

in other part s of the world - especially the We diterranean, the 

Middle East and the Developing Com1tries generally. A new 

system of Euro?ean relations would assist the es tabl ishment of 

a new system of relationships on a worldw.Lde basis. 
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t REPORT OF WORKING GROUP 4 
DEVELOPlVrE:N'r AND o EC URITY 

The problems of Development and Security were mainly discu sst:•1 
by the Group from the standpoint of the si tuatio1 in the D vel pj .tJ g 
countries . The Group rc coe;nized, however, thH t these p t'ohl cJnd nt • 

in the wost advanced ones, there are at~pec tf:l which should be gj V..;11 

special attention , such as poverty , malnutrition , poor health and 
inadequat e education for a part of their population. 
Development 

While economic growth j 8 , at the root level , a ne<.;essar·y 
conditibn for develo pment , it is not its objective . Among the 
genuine object i ves of devel opment are the eradication of poverty, 
access for .all to adequate means of existence , work , the improveme11t 
of nutriti on , hea~th , and education ; in short , raising the mat~ riul , 

cultural and spiritual level of the deprived people . 
All states should establish as well the conditions for the 

full development of the individual potentialities , through 
education, full access to information , freed om of expression and 
move~nt , the possibility of effective public participation in thP. 
political process , and the conditions under which peopl es , includ i .tJ,~ 

H i.tlO.t·l Lies , are able to retain and develop their own identity. 
The Group acknowledges that there are many r oads , for 

development . This question was discussed in depth at the Madras 
t~nnference . Development strategies for the LDCs include ln•oad 

, I r 1 • onal cooperation and internal i , nal division of labour 11 

of e ual · ty be . r n d'ffer ent phases 
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development as well as between LDCs , impl ications of a New InternationaJ 

E anomie Order to be e abnrated , self- reliance of the LDCs which 

imp1 ies a . national capac~- ty for autonomous decision- making and 

imp ement ation on all aspects of the development process , 

particu arly includ·ng science and technology. 

It attached much importance to t he need for much grea t er 

assistance from DCs to the LDCs to create a world in which weal t h 

is more evenly distributed . 

The Group also recognized that the independence of a Stat e is 

o paramount importance f or its development . 

Security 

Throughout the discussi n , security was considered in all a s pects 

relating to development . In this context , security is constituted 

by f r eedom f om thr eat, ac tual or potential , to na t ional , self

r el iant , i ndependent de relopment . 

Arnone; the secur.i t y risks which ar~; particularly relevant to TJDCs 

are : (a) the fact that many of these states have borders not 

sanc t ioned by a lo g h i story of nqt ional consolidation ; (b) 

~ll n erab ility aris i ng f rom exces s ive d ependence of some of these 

count r ies on t r. _ ('On tinued main-c enance of specific inpu t s ( s tch as 

foo a nd energy) a nd outp~ts (su ch as s ingle agricultural or 

mi eral exports); (c) drJpe nd ence of' many of these countr·ies on 

continuous inflow of t echnical and sc i en tific manpower a nd 

equipme11t f or development. 

~ilitary Threats 

.Jil itary aspects of interference in development are exceeding l y 

frequent . I n many instances, the military a pparatus of a neveloping 

country is used internally as a means of oppression and interference 

with tru e de,_relopme nt . Such a happening has often an outside 

subversive i nvolvement , the magnit ude of which is variable . 
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There are o t he r ins t ances whe r e t here is a direct outside 

military i ntervent ion i n a d eveloping country , as wel l as in deve l oped 

ones, when the i nt ere s t s of a larger power a r e threa tened. Further , 

the Grou p r ecogni zed that nat i o~al l i berat ion is ~ pre r equisite to 

de velopment, a nd to ok note of tlA l i berati on struggl es i n Sout h 

Afr ica, Namib i a a nd . hodesia. It condemns the repressive meas ur e s 

adopted in the s e countri es, a nd U e su pp rt , inclu ding trade, tha t 

t h e oppr e s si ve reg i mes a re r eceivi ng from some countrie • Such 

s upport i s anti - de velo pment al . ~he roup urges tha t the interna t i onal 

syst em should take a l l posnibl~ mP.af:J ures so an o prevent furthe r 

blood-ba t h s , and enable the pet> l·a of h s. rountrie to embark 

on a pat h of ind epend ent d eve opment . n particular , dev e l ope d 

countries s hould b e d i s couraged f ron1 the <' elli.ng of we apons to 

South Afri ca and Rhodesi a. 

Pugwash c uld pla y an active role jn this explosi ve s i tua ti on 

by a r rang i ng an encou te r· betwee s~ienti st. r emb r. o the ma j oriLy 

a nd mi nori ty groups, u tili:6ing j s nniq tle experti. e and experienc e 

in suc h ma tt r s. 

Non-~,Iilitary Threa ts to Devel o pme~t 

In t h e pre s ent worl d situation of food most c o~nt ries a re more 

or les s i n a difficult situation . This ~s eve mo r e so for the 

LDCs . In such a n instan ce , the nse of f ood denial as a weapon 

i s morally unacce p t a ble a nd utterl r t be condemned . 

The concept of t r iage has bee invoke d in relat io n to foo d 

dist r ibuti on among the s arving na ions . According to t hi s concept 

aid is to be concentra ted on those countries where the problem s eems 

to be most manag eabl e. By imp l icat·on , other countr i ec are 

r ega r d ed as impossible to salvage . Th is utterly repugna nt 

"life- boat ethi c 11 i s based on the assertion that there is ot 

enough f ood to go around . This a ssertio n seems .. ot ~o be ac ct ra te . 
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On the contrary , i t ap pears that, if correctly manag ed, there 

exist poss i b i lities of producing more food, using prese ntly avai lable 

food , a voidine dete r io r ation during t ran sport and storag e, so as 

to relie ve t h e n ost urgent cases . 

The Group also n o t ed t hat an increasing number of LDCs will 

in the n ext few years have great difficulties i n servi cing t he i r 

pre sen t bur den of Joans . There ~s a grave r i s k that i n negot i ating 

prolongations wi th creditors these c ountries will be force d t o 

adop t economi c polic i es whic h are not dictated by their genuine 

de ve l opment needs. 

The Group discus s ed the vulnerability of LDCs to transnational 

corporations arisi ng fro m (a) thPir power and scale of operation, 

not effec t ivel y controll ed by any st ate laws. (b) 'J'h e de veloping 

countries are \~ lnerable t o the pressures of t hese corporations in 

matters re l a te d to technology and eq uipmen t because of their 

monopoly . I n s ome i nstance s , because of the little diversity in 

their resource s , the tDCs find themselves tied t o some of the s e 

corporations . 

Con t rol o ver ou twar d flow of raw materials a nd inward flow of 

finished g o ods resu lts i n a real expJ oi tation of the LDCs. 'J'he 

counter measures to this situation again reside in t he implementation 

of self- reliance . 

Internat ional E' cie n tific Cooperation in Developing Countries, 
a nd t he ~ ocial ~e sponsibil i ty of S ci en tis t s 

I t is well recognized that international scientific cooperat i on 

has cont r ibu ted substantially to the scientifi c and technolog ical 

capability building in LDCs and to the solution of specific 

de velopmental problems , a nd that it will continue to do so in 

futu re . 



Nonetheless there are fears in LDCs , which may or may n L L'' 

vn lid, which have to be taken into acc ount in order that internationa l 

nc 'entlfic cooperation in this domain may function more effectively . 

rr.here a.re
1

i nvolved in this
1
ethical questions relating to 

the social and professional responsibility of scientists , and also 

Jrn.ctlcal questions relating to the <'''edibility of individw l 

RcientiAts , and sometimes even inter national scientific organizations . 

Tho Working Group felt that this is a serious area in which Pugwash 

neticin is called for . 

Tn this context the Working Group commends the initiative taken 

l1 y the Indian Pugwash Group to organi7.e an International Pugwash 

Workshop on Guidelines for International Scientific Co operation in 

I{ lation to Deve loping Countries, in the enrly spring of 1977. 

n me points f or consideration of t his Worksh op are given in t he 

A r pP.m1 · x . w~~ ·h pe that the recommend at i.onn f ormnla ted at this 

\,'., 11 liDl H.. p wi1l enable the Quin<}uen1l"i n l 1np;vms h Co11ference at Muni ch 

i11 197 7 to f'nRlize a set of guidelines , which may then be presented, 

111 pal' ticulat· , t o the 1979 World Conference on Science and Technology. 

The Group notes there are several other issues of importance 

··I ir·IJ ~,~ r;'1 :l fllt C( lll.c'l r,ont:r i.bnt P. nt tllo ]979 Cor1 r r cnco . I t t her nf or . 

"1111'1( wl n l.lvl t t he Council 111ay oc ~ up n machi nery , including inputs 

f 1·0m na ti ona1 Pugwash Groups, to ensure that Pugwash makes an effective 

j 11 pu I; · 11to it . More specifically, it was sugges ted that a working 

hRr, kgr UI~ roper should be drafted , in order t o be discuss ed at the 

'r 1 77 l' ug wa Rh f;onfierence. The hope wns expressed that the 1977 Pugwash 
' C nference will be able to submit, as one of the Non-governm~nt 

nr;encies , some concrete recommendations to be considered by the UN 
' 
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Conference "Science and Technology for Development" in 1979 . 

The Working Group irlentified the following two basic principles 

which should govern ir ternational scientific cooperation in relation 

to de¥eloping countries: 

(a) deve l opment policies and priorities must be defined within 

t lle devel opi ng count ries themselves, and the international scientific 

co m ~.m i ty shou ld be aware of the importance of self-reliant and 

au to nomous development of each society, and also the diffi culty 

of achievin ~ s elf-r e l iance; 

(b) it s hould be borne in mind that cooperation is not utilized 

as an umbr ella to collect intelligence information or to threaten 

t he securi ty of a coun try. 

The i mportance of proper understanding of diverse cult11res of 

the world, which i s so i mportant for security, was recognized. This 

i s both a problem of adequate t ea chi ng of history, and of adequate 

di s s emi nation of news on cont emporary events, both in DCs and 

LDCs. 

History is often taught, from the early school level, in a narrow 

eth~-ocentric fasion, without sufficient appreciation of the 

richness of o t her cultures. 'l'his contributes to lack of communication, 

to mi sunderstanding and to suspicion. Therefore the Group suggests 

that UNESC O should t ake vigorous steps to tackle this problem. It 

i s indeed a natural function a nd among t he "raisons d'etre" of 

UNE2 CO. 

The mass media are extremely powerful means of communication. 

They must be utilized for bet t erment of .knowledge and unders t anding 

of people s from di verse socio-political systems and ethnic origins. 

There has often been inadequat e nnd biased coverage of happenin~s 

around the wo r ld. I n this connection the Group noted the s t eps t hat 

are being taken to s e t up a News .Agency Pool of non- a lig:ned countries . 
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APPENDIX 

WG4 

The Working Group had submitted to it a comprehensive 

list of factors which mi ght impede or misdirect international 

scientific c o-operation in rel a tion to development. Without 

necessarily endors ing t h em, t he Group wi shes to bring t hem 

to the attention of Pugwash f or further analysis at the 

Symposium on Guidelines f or I n ternational Scient i f i c Co-opera

tion i n Relati on t o Devel oping Count r i es . 

Th ese poss ibl e fac t ors are: 

a ) r emnan t s of c olonial att itudes ; 

b ) the di ff i cul t y of ensuring t hat coll aboration 

between un equal partners is i ndeed benef i c i al to the weak e r 

partne r ; 

c ) the i n adeq uo.t e a pprc ciation ol' LJ te il•lPCJl'"Lancc of 

cr eatin 0 an i ndigenous s0l f - reliant s cientifi c capability , 

i n cludin g t h e promotion of basi c sciences , in t h e LDCs , 

and t h e fact t hat many coll aborati ons have contributed l i ttle 

to the devel opment of t h ei r own s c i entifi c s elf- r e liance ; 

d) the involvement of al mos t ha l f of the worl d ' s 

scientific and t echnol ogica l manpower in weapon development 

pr ogrammes ; 

e) the i nv olvement of a l arge fract i on of t he 

r emaining s c i entists with Transnat ional Corpora t ions ; 
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f) t h e fact that technical advice often has economic 

implications - buying of equipment , pl ants and spares , hiring 

more experts , etc . - where national commercial and economic 

interes t s of DCs or Transn ationa l Corporations are involved , 

g ) t h e p ossible conflicts of interes ts whi c h a rise from 

such involvements of s c ien tist s , a s a l s o from the fact that a 

s cient ist, lik e anyone el se , i s b ound t o b e i nfl uen c ed , con

sciously or unc onsciously , by h i s nat iona l i n te rests , and the 

interests of his permanen t empl oyers ; 

h ) the propensi t y of sci entists to seek soluti ons to 

socio- technical pr oblems , including t h ose of other c ultures , 

in te rms of te chnol og i cal fixes , ignoring or under- es timatin g 

the soci a l , cul tural and poli t ica l fac t ors in which such 

problems a r e r oo t e d , and somet imes even ec ol ogica l conse -

quences; 

i ) th e unfortunat e legit imiza ti on by s ome sci entists 

and othe r intell ec t u al s , of p e rn i c ious conce pts like t ri age, 

or the l eg i t imi zing r ole of sc ien tists in the Vietnam war ; 

j ) t he kn owle dg e t h a t , on occasions , .d eveloping 

c ountrie s have b e en t r eat ed as t e s ting g rounds for new 

d evi c es , technique s and ch emica l s , of li t t l e o r no r e l a tion 

to their particul ar i nterests or problems ; 

k) tl1 e knowle dg e that scien ti s ts and othe r intell ectua l s 

hav e been u sed , some t ime s unwi t t i ngl y , a s i nte llig ence a g ents , 
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and the fear that even basic research may be used as a cover 

for research which has military or intellig ence objectives; 

1) the knowledge that 'collaborative' research has 

often led t o t h e development of technologies which have then 

been monopolized by a developed country manufacturing finn; 

m) the realization of the inadequacy of various past 

international assistance prog rammes, and development 

strategies and models, e. g . the fact that even in an area 

like health, bilateral assistance from advanced countries 

has sometimes adversely influenced health activities and the 

development of health services in the poor countries, m1d 

distorted t h eir priorities or di s sipated scarce local 

r e sources and skilled manpower; 

n) a general feelin g of disillusionmen t ' with past 

efforts, among the developing country scientists. 

Some of the guidelines t hat may be considered in this 

context are: 

a) LDC-DC co-operation must be on the basis of 

reciprocity and complementarity; 

b) development with outside assist ance must involve 

the people who are supposed to be the beneficiaries, and 

development strategies n1us t not be adopted indiscriminately; 

t h e identification and ranking of needs and priorities should 
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be made by the people f'r·oJit LDC s the111sel ves , i.L1 t erlni::l o:l: Ll1u 

expected irHpact on socio.l ru1d economic development. 'l'lie 

teclmical and administrative control of the proj ec:t and 
t 

the deterl!lination of policies must rest effectively witlt 

J.,DC agencies and personnel concerned; 

c ) objectives of the collaborative pr·oject wust be 

c+early spel t out , and. research plcms notified in advuJ u; o 

d) in case a collaborative programme starts t:t.S · i.lll 

1.mequal partnership, because of the level of development ol' 

the LDC in the field conce1·ned, it should not involve a 

mere pass:i.ve part;j_d.po.Lion by the LDC . It must have a bui1t-

in manpower training cmnponent , so as to strengthen indigenou~::~ 

capabilities in tho course of the prograrm-ne; and thu1::1 fost er 

self-reliance and self- suffi ciency of the I,DC ; 

e ) collaborative agreements should involve local 

experts whe · ever p c)· ·u ible, and in any case be designed to 

require the presence of f oreign-experts only for a minimal 

f) any collaborative approach which makes an J.~DC 

continuously dependent on outside non-UN resources for 

1·esearch and develolHrtent i n <:t critical area , must be avo:i.de , 
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g ) LDCs n1ust resist the temptat ion/ tendency to cut 

off indigenous efforts at a crucial ·s t age , because foreign 

assistance appears on the scene ; 

h ) collaborative programn1es whi ch invol ve misus e of 

scarce but cheap brain- power in LDCs must be avoided ; 

i ) training progrmmnes in DCs should carry an assurance 

that the trainee from an LDC will be able to pursue his level 

of work upon return to his country , and that t he work is 

re l evant to an identifiable priority prograTilTile in the LDC 

concerned . As far as possible , LDC scientists shoul d be 

trained in t heir own countries , or in their own or simi lar 

regions , s o t hat they ~nay gain confidence in solving prob

lems in t heir ovm environment ; 

j ) exchange of experience and co- operative proj ects 

be t ween and among developing countries themselves should be 

encouraged and fostered , with a vi ew to building up 

col lective self- reliance ; 

k) no col laborative prograTilTile shoul d i nvolve any 

element , apparent or real, of secrecy . All data and 

materials must be s hared between partners . Vfuen the results 

of collaborative research Gan be coTilTilercially exploited , t h e 

right of the LDC concerned , to ut i lize the results f i rst , 

must be ens~red ; 
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l) all collaborative research , conducted in an LDC, 

must be conducted , not only in accordance with the LDC's 

WG4 

own environmental standards , but with , possibly more stringent , 

international environmental standards as well; 

D ; i - woul d b e desirable to spell out , to the Greatest 

exten t r>ossible, socio- economic and ecological implications 

of nerJ technologies or strategies of development involved in 

a collaborative programme . If this is not possible for want 

of adequate data , concurrent studies should be commissioned 

as a matter of general policy , so that the necessary con

comitant action may be taken in time; 

n) scientists from LDCs should be cautious with regard 

to possible security i mplications of collaborative 

programmes ; scientists fr om DCs should ensure that they are 

not unconscious tools of military- sponsored research proj ec.ts; 

o) international organizations should not lend their 

pres tige and support to research or documentation projects 

at the request of any member state to be conducted in another 

state; for s uch projects, the agreements should be directly 

between the countries concerned ; 

p ) international organizations must not allow them

selves to be e::x:ploi ted for cornmercial purposes , e . g . for 

the promotion of products whi ch may have a marginal 
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bearing on the c1·ux of a problem of developrnen t ; 

q ) when an assistan c e prog ramme under t he auspices 

of an international agency does n ot really req u ire ou tside 

experts , what is needed being equipment only , acceptance of 

'experts ' or 'advioers ' should not be insisted upon ; 

r ) greater use should be made of expert s , i nc luding 

c onsultancy or g anizat ion · from the LDCs themselves ; 

V/G4 

s) it woul d be desirable f or t ransnational scientific 

organization s not t o depend on Tr ansnational Corporations for 

their fundin g ; 

t ) as urg ed in the COCOYOC Declaration , '"" cienti ~t s 

everywhere should re f u8e to be nsed as tools for t h e purpose 

of denying another n ation the right to develop iteelf ; 

instead of helping to design the ins truments o.f des truct i on 

and oppre si on , t hey s hould i ake their t a l en t s avail ab le 

for con s trw:tivc pt.n'posc s , to devr~ l op ncvJ t edmoloc;i es 

which benefit man and do 110 t harm the environmen t . 
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2Gth Pugwash Conf')rence 
"Disan. arnrmt, Security and Development" ·.Ttthl hau .... en, Gerr,1an Democratic Repu"'ulic, 26-31 August 1976 

A.Cl, ,iyes (u:~A) 
WG E;)stoin (Canada) 
TG B. Taylo: .. (USA) X.XVI-28 

A Proposal 

The key to a rms control and diGarmament is openness 
of i r1format i on about military activities. Knowledge removes 
fear and su.:;picion and creates confidence. 

Progress in the field of arms control between the USSR 
and ~ . he USA began when they acquired the capability to observe 
each othc')r through surveillance sate1li tes. 

All recent agreements between these two powers rely on 
"m.t.tional tf:chnical means of VElrification", which is a 
euphemism f or satellite surveillance. This approach was carried 
further in the SALT agreement where the two parties-" agreed not to 
interfere with each other's satellites and not to use extraordinary 
means of con~oalment. 

'I'his was an important step fonmrd, but it had one major 
deficiency . The information produced was available only to the 
party t ha t launched the surveillance satellite. This meant .. that 
w"lile the US RR and USA could be confident because they had 
knowledge of each other's activities and that each was complying 
wi t~ relevant agreements, these benefit s did not extend to other 
countries. Horeover, the USSR and USA acquired information about 
milita ry act 1 vi ti es nf other countries ,,vi thout any- reciprocity. 

W0 t i :nk it v>' OuJ d cronte a climc.. te of c onfidence that would 
c ont ri bute t , int erna tional peace and s ecurity if similar 
infor 7 a t ion :' rem satellite surveillance of the military activities 
of rt r co;.'1t - L 8G werf-~ publically and uni versally available. 
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We ~; herefore propose that a consortium of about a dozen 

non-nuclear weapon states, with representation from all geographical 

areas and s ocial systems, should establish a satellite system for 

the surveil J. ance of the military activities of all countries. 

The informat ion acquired would be tranr;mitted regularly to the 

United Nati ons to be made available to all on an unrestricted 

basi s in a usable form. The consortium might include such 

count ries a s Canada, Federal Republic of Germany, Japan, Sweden, 

Yugoslavia, Poland, Mexico, Venezuela, Nigeria, Tanzania, India, 

Unt i l an independent launch capability is available, the 

·~ and/or t he USSR should provide launch services. 

' 



26th Pugwash Conference 
"Disarmament, Security and Development" 

Mtthlhausen, German Democratic Republic, 26-31 August 1976 

Report ot the Director-General 

Inaugural addresses can be a trial to listeners and speakers 
alike, and in my baptismal report to a Conference as your Director
General I do not intend to tax your patience more than is absolutely 
necessary. I cannot, however, proceed to the business at hand 
without paying tribute to my predecessors in the chief executive 
office, Professor Rotblat and Professor Feld, and to the Chairman 
of our Pugwash Council, Professor Nalecz. The care and devotion 
they have given to Pugwash activities and interests are known 
to all of us, and we are immensely grateful. I do not believe 
they would want more than . this simple expression ot thanks. They 
are here t oday, active as ever in the work of the organization, and 
thi s support eases considerably the tasks to be faced during the 
next year. 

As you know, t he Pugwash Movement originated in 1957, 
foll owi ng t he Ru~sel l-Einstein appeal for scient i sts of all sides 
t o meet and dedicate t heir efforts to combat the peril facing 
humani t y f rom nuclear war. Almost twenty years later we can claim 
to have made only l i t tle progress in lessening this peril, although 
we c~n a t leas t be t hankful for having been spared thus far from 
a nuc l ear conflict. This thanks, however, is meaningless to the 
millions who have di ed i n scores of conflicts with conventional 
weapons that have occurred since World War II. 

Yes, Pugwash can chalk up certain positive contributions towards 
arms control and di sarmament, such as our work in relation to the 
Partial Tes t - Ban Tr ea ty , the SALT talks, the Anti-Ballistic Missile 
Treat y, and the Convention on Biological Weapons. 

But what do we witness today. As Epstein has pointed out, 
between 1960 and 1975 world military expenditures ·have increased 
from some 100 000 mi ll ion dollars per year to three times 
that amount - which represents ·a magnitude of waste that is 
difficult to grasp. Thi s is about three times as much as 
governments spend on heal th, about twice as much as they 
spend on education, and about thirty times as much 
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as the rich coun tries provide as aid to the poorer count ries for 
their development - all this in the face of hundreds of millions 
in the poorer coun t ries living on the edge of death from disease, 
hunger and povert y. 

Not one nuclear weapon, airplane, ship, tank or rifle has 
been destroyed by agreemen t. Nuclear weaponry has increased in 
sophistication t o a n almost unimaginable degree, thanks to continued 
and enhanced u nde r ground and mi ssile flight testing. 

And now we face the possibility of spread of nuclear weapons 
capabili ty to perhaps 15 or 20 or more additional countries in the 
next der.ade. Not that this capability will necessarily mean that 
nuclear weapons will in fa c t be produ ced by countries capable of 
doing so. But the continuing mistrus t , international tensions and 
actual conflicts that permeate our daily lives u nderli.ne the basic 
instabili t y of the world we live in - a precarious state of 
mankind t hat qussell and Ei nstein, were they alive today, would 
find equally, :if no t more disturbing, than when they i ssued their 
profoundly mov ing plea of " r em_ember humanity , and forg et the rest". 

These f acts dictate why the main pre occupa t ion 
Jf Pugwash sin ce its inception has been, and continu~s to be, to 
prevent mankind from destroy ing itself. But even the ~ bare goal of 
self-preservat ion requires many approaches, a nd I shall t r y to 
review some of the paths we have taken during the period covered 
in my report, which dates f rom the 25th Pugwas h Conferen ce held 
in Madras, I r dia, in J anuary of t his year. 

One of these developmen t s r eally has its or i gin i n the Pugwash 
Symposium on a New Design towards Nuclear Disarmament held in 
Kyoto, Japan, in August 1975. I refer t o the Pugwash Workshop 
on the Feasibi lity a nd I mplications for a Sys t ems Approach Study 
to General and Comple t e Disarmament wh ich will be held in Sukhumi, 
Georgia, USS R, next mo n th f r om 25 to 3 0 September. Our colleagues 
in t h e Sovie t .Pu.gwash Gro u p have ki ndl y arranged to act as hosts 
f or this mee t i ng whi ch i s s o central to the co ncerns of Pugwash. 
We look forwar d t o the re s ul ts of th i s meeting with intense 
interest becau ~ e of i t s po t e ntiall y very grea t importanc e to t h e 
f u ture ac ti vit i e s of our org ani zation,abou t wh ich I s hall say 

fll ore l a t e r on . 
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Just three days ago we completed here in f..~t.lhlhausen, as guests 
of the Pugwasb Group of the German Democratic Republic, the Fourth 
Pugwash Workshop on Chemical Warfare . You will receive a copy of 
the report of this Workshop during the present Conference . You will 
note in the· report that we point to the recent tragic accident in 
Seveso, Italy , as an example on a very s mall scale as to what the 
consequences c ould be, should highly toxic CW agents be used in 
a fut ure conflict. Dioxin, the chemical involved in this incident, 
and although not a CW agent, is comparable to some of the V-agents 
used in nerve gases in terms of its acute toxicity and with regard 
to its delayed toxic manifestations. Dioxin is cheap, easy to 
produce, persis t ent, and difficult t ·o decontaminate; and there is 
no effective med i cal treatment for its toxic actions. 

An increasing number of highly toxic lethal and incapacitating 
chemical subs t ances is being produced which could be considered 
po t ential candidates as chemical warfar e (CW) ~g~nts , Even though, mllltarll y as with dioxin, they a re not at present su i table/for use as CW 
agents, their existence point s to the need for prohibiting their 
possible development as such. This is a matter which requires 
continual snr veillance. 

Our continuous activity in s t riving towards a complete ban on 
this dreadful class of weapons of mass destruction, similar to 
what we were able to ach i eve with respect to biological weapons, 
exemplif i es the unique type of contribution Pugwash is able to make 
on such difficul t que s ti ons of disarmament- technical expertise, 
original ideas, mutual trust between scientists of different a nd 
often opposi ng political beliefs, and the possibility of a frank 
exchange of views without the constraints of official negotiations 
at governmental level. 

Following the Workshop on chemi cal warfare we held, again 
here in J'.'Jt.lhlhau sen , the 44th session of the Pugwash Council, our 
governing body. We have held two intensive day s of discussions, of which have included the mapping out/o~r future activities until 
our 27th Conference which will be held in Munich in August 1977, 
exactly one year from now. The 1977 Conference will be a 
quinquennial one at which we take stock of where we are, and what 
policies and d i rections we shall follow durir€ the succeeding 
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five years. I shall take up some of the crucial questions we shall 
have to decide upon at that time towards the close of this report. 

In our Conference during the next several days we shall be 
occupied with problems of disarmament, s:ecuri ty and development. 
The topic headings of our working groups reflect the content of 
the discussions to take place: problems of limiting and reducing 
strategic nuclear armaments and other weapons of mass destruction; 
controlling the spread of nuclear armaments; European security 
is sues; and ctevelopment and security. The usual high calibre 
of participants attending our Conference ensures a corresponding 
level of discussions and recommendations. 

n . . ~gwash I should like?~9 descrlbe as briefly as I can the remaln lng I 
activi-ties slnce the Madras Conference eight months ago. 

A. The Madras Conference 

~ost of the concerns of t he Madras Conference were related to 
problems of the economically underdeveloped countries, which 
contribute so greatly to t he unstable world in which we li ve. 
Our efforts were primarily directed towards determining what 
should be done to ensure as far as possible their sound and 
independent development towards a better material life. This was 
the intention of the Pugwash Council in arranging the agenda. 
I shall cite a few examples. 

1. You will recall that the Pugwash Symposium on " Self- Reliance" 
held in Dar- es-Salam in June 197 5 (described in the Pugwash 
Newsle tter of September 1975 ) was in a sense preparat ory to the 
Madras Conference . In Madras the subject of self-re l iance merged 
into a cons id e ratj_on of alternative development strategies for 
developing countries. The realization emerged that different 
approaches wou ld be n e cessary becaus e of the diverse socio-economic 
and poli ti cal situations of these countries and the political a nd 
economic interests of the industrial powers. 

In keepi ng with the concep t of a new economic order that now 
preo ccup i es th e UN and other bodies, bu t which continues to receive 
a cool recep'tion from most of the "have" countries, the main 
principle re-affi rmed in P"adras was the n eed for developing 
"a nat ional capacity for autonomous decision-making and 
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implementation on all aspects of the development process, 

particularly including science a nd technology". Basic needs such 

as full employment for the people - the greates t resource of these 

countries- a nd the prov ision of adequate health care and educati on 

were stressed,as well as sound uses of natural resources and a 

g reater parity in international commercial exchanges between 

develop i ng and developed countries . 

A concrete suggestion for Pugwash action was in connection 

with the World Conference on Science and Technology scheduled for 

1979, preparations for which are now getting under way . A project 

was proposed for Pug wash to identify possible breakthrough points 

in science and technology where concentrated collective effor t s 

of scientist s and institutions in both developed and developing 

countries could be expected within a reasonabl e time to make 

significa nt contributions to improving the econo mic a nd social 

l e vels of the poor count ri es, incorporating environm e ntall y sound 

considerations . Possible examples noted were: increasing the 

efficiency of photosynthesis; pest-resistant crop varietie s ; 

direct nitrogen fixation ; i nexpensive sanitary pr oc edures for 

water s upp l y , wast e disp sal and h ou sing prob1err:s ; a nd improved 

procedures for dealing with trop i cal diseases including vector 

control , diagnosti c, therapeutic and preventive agent R (e.g. 

vaccines), es pecia l ly for parasitic infections. This ex~ rcise 

would be accompl ished by means of a Delphi-type enquiry using 

the expertise o Pugwash sc·entists i n the first instance. 

Since such an undertaking wou ld be beyond t he fin ancial and 

secre t ariat r esource s of Pugwash we would have to s e ek out side 

fi nancial aid. If such aid seems likely to be forthcoming- , the 

matter would b e submitted to the Pugwash CounciJ, 

along with a s pecific formulation of the enqui~~ for decision. 
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2. Another major topic covered at the Madras Conference was social 
and professional responsibilities of scientists and technologists 
in relati.on to development . After reviewing the needs and the 
suggestions for individual and governmental actions, and noting 
counter-product i ve pitfalls which exist in relation to international 
cooperation, the Conference forwarded for Pugwash action Prime 
Minister Indira Gandhi's suggestion made in her welcoming speech. 

The sugges tion was that Pugwash take the initiative in 
formulating a se t of guidelines or code of behaviour fo r inter
national scientific cooperation. This would be analogous to the 
Pugwash initia t ive in 1974 of a code of conduct for the transfer 
of technology which laid the basis for negotiations now under way 
~ n the UN. 

At its meeting this past April the Pugwash Executive Committee 
decided t o take the first step in implementing the Prime ~inister's 
suggestion by arranging a special plenary session to discuss the 
matter a t our pr esen t Confe r ence. The Indian Pugwash Group have 
signified their willingness to act as host for an international 
Pugwash symposium on this subject for the early spring 1977. 

J . A third working group in Madras explored in some depth the 
complexities and difficulties of achieving the new economic order 
greatly desired by most developing nations and those sympathetic 
to their aspirat ions . There was a sharp focus on esse nt ial issues, 
and the balanced presentation provide a welcome contrast to the 
flood of rhetoric surrounding these issues . 

The working group felt that Pugwash could be particularly 
useful in adjusting scientific research in advanced countries to the 
needs of developing nations . Four areas of research were singled 
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out here: new sou rces of food in the developing countries 
themselves; health; non-t r aditional energy sources; and assisting 
developing countries in obtaining knowledge of their own resources. 
Several of these problems will be discussed in an international 
Pugwash s y mpos j um entitled "Feeding Africa", sponsored by the 
African Pugwash Group and tentatively scheduled to be held in Ghana 
or ano t her Afr ican country in the spring of 1977 . 

4 . Another worki ng group dealt with current issues of nuclear arms 
control and non-proliferation , wi th emphasis on these problems in 
developing ~ountries. Particular atten tion was given to the 
conclusions reached at the Pugwash Symposium in Kyoto in August 
1975 , especially in regard to the concept of deterrence and its 
counter-produc t ivi ty for arms control and disarmament . Because of 
the fundamental importance of this subject, it will be taken up a t 
the present Conference and in the 27th Conference in Munich in 1977 . 
A major concern here was the t hreat of horizontal nroliferation of 
nuclear weapons (spread to non-nuclear states) abet t ed by the 
continued ver ~ical proliferation (q~alitative improvement of 
weapons) on the part of the great powers . 

The impact of programmes of peaceful uses of nuclear e~ergy 
on nuclear proliferation was sharply discussed, and one aspec t of 
this problem was considere d in depth at the 26th Pugwash Symposium 
held in Wingspread, Wi sconsin, USA, in May of this year entitled 
"International Arrangement s for Nuclear Fuel Reprocessing" . The 
proceedings of t his Symposj_um will be publishe d within the next 
few months . 

5 . Working Group 5 in l'viadras covered curre nt issues of convent i onal 
arms control and chemical warfare , wi th spec i al reference to 
developing countries . Subsequent developments were the third 
Pugwash Workshop on Chemical Warfare ( CW) held in London in April , 
and the fourth CW Workshop held here in Mt!hlhausen a f ew days ago 
which I have a l ready ment i oned . 

I shall now mention a few other items before turning b~iefly 
to the preparations for the important quinquennial Conference 
scheduled for 1977 in T1~unich , and some personal comment s on the 
future of Pugwash. 
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The editing of the proceedings of the Kyoto Symposium (1975) 

is nearing completion and the volume will be published in English 

dnd Japanese as soon as possiblP,,with the generous financial help 

of the Japanese Pugwash Group. 

Two recent meetings with Pugwash involvement should be noted. 

The first was the 6th Course of the International School on 

Disarmament and Research on Conflicts (ISODARCO), sponsored by 

the Italian Pugwash Group. This meeting was held in Nemi (near 

Rome) from 22 June to 7 July with some 70 participants. The 

ISODARCO courses have established a deservedly high reputation for 

their content and organization, and the Italian Pugwash Group are 

to be congratulated on this effort - a fine example for other 

national groups. The second meeting was the International Youth 

Science Fortnight (held annually in TJondon) during which one 

afternoon was devoted to Pugwash. Several hundred budding scientists 

were exposed to a panel of six Pugwash veterans, with mutually 

informative results. · 

Your Executive Committee met in London on 23 and 24 April It 

covered many housekeeping items arising from the Madras Conference 

and made decisions on the preparation and arrangements for the 

follow-up meetings mentioned previously, as well as two important 

meetings scheduled within the next few months. They are the meeting 

in Sukhumi, USSR, mentioned before; and the 27th Pugwash Symposium 

on "problems of militarily-oriented technologies in developing 

countries" in Feldafing ( n ear Munich) on 23-26 November. · · · 

The item of most interest to our present Conference that was 

dealt with by the Executive Committee concerned the future 
I 

activities and organization of Pugwash, which will be decided upon 

at our 1977 Conference in Munich. Specifically, a series of questions 

were posed for circulation to Council members soliciting t heir views 

for consideration by the Council meeting immediately pr-eceding our 

Conference here. This questionnaire was published in the recent 

April issue of the Pugwash Newsletter in order to provoke thinking on 

this s ·ubj ect throughout the entire "membership" - a permissible 

term if defined as loosely as the Pugwash"Movement"itself. In 



- 9-

April the Executive Committee decided to adopt this mechanism as 
part of a process which will continue until the 1977 Conference 
itself. Definite proposals will then have been formulated by the 
Council and Executive Committee for consideration, possible 
modification, and eventual adoption by participants in the 1977 
Conference . In this way we may have the benefit of the experience 
of previous quinquennial Conferences when there was insufficient 
time to deal adequately with the subject of the Pugwash future. 

B. The Future of Pugwash 
personal 

In completing this report, permit me a fev\tir·et-lections on where 
Pugwash stands at present, which directions we should take, and how 
we should go about it. 

I respectfully advance these views on the basis of my associatioJ 
with Pugwash since the memorable third Conference in KitzbUhel and 
Vienna in 1958 . During this time I have been, and remain, a working 
scientist in the field of microbiology and biomedical research -
in the early days one of a sprinkling of biologists amongst the 
predominant physicists and chemists. I have had the privilege of 
associating with many of our colleagues active today, as well as 
with the Pugwash giants of the past - Russell, Powell , Topchiev, 
Millionshikov, Artsimovitch, Szilard, Rabinowitch , Sarabhai, 
Bl ackett, Cockcroft - amongst others. r··erely to recite that roster 
of names, and the memory of their dedication to Pugwash ideals, is 
both inspirational and sobering, a feeling which I am sure you s hare . 
I shall do my best to fulfil the aims they envisioned for Pugwash , 
that it be worthy of their splendid contributions. 

Our persistent concern at this time i s with the future of 
Pugwash. We are a unique organization amongst many that are working 
against war and social injustice. It is worth noting why we occupy 
a special niche. There is little doubt that whatever effectiveness 
Pugwash has had to date has c ome about from the high quality of 
technical analyses on the questions addressed. These analyses have 
been brought to the attention of decision-makers at top levels of 
governments often of opposing viewpoints, who have given an attentive 
ear to our recommendations because of the scientific and moral 
authority behind the fo~mulations . These are precious a nd perhaps 
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the unique a s sets of Pugwash as an effective force, and their 

retention should be a principal concern in choices for alternative 

actions by Pugwash. 

I t is not enough to issue reports, make periodic declarations 

such as our Kit zbUhel-Vienna statemen t , or to endorse the Helsinki 

agreement on detente. It is doubtful that exhortations per se 

have been very effective; concrete action is urgently required to 

implement the m. Pugwashites need no reminder that time is running 

short. This is t he most compelling reason for a re-appraisal to 

determine how we can function with maximum effect. 

The quest ions formulated by the Executive Committee on the 

future of Pugwash take into account the realities of limited f inances 

and s t aff a nd, most i mport antly , the nature and priorities of 

Pugwash a n d its modus operandi. 

As many of you know this set of problems has been debated by 

.vour Council a nd Executive Committee fo r more than two years, in 

the course of implementing the mandate of the last q u inquennial 

Conference in Oxford in 1972. On such matters it is to be expected 

that differen t views a re h eld, and it is possible that difficult 

choices may have to be made in our 1977 Conference. 

Let me sketch briefly what I consider to be the core problems 

and choices t hat must be resolved. 

1. Should Pugwash attempt to expand its operations and 11 membership" 

to become a mass movement with a broad public base? Any marked 

change towards a mass movement would of course have to take into 

account our prese n t cons t raints of limited finances a nd secretariat. 

This approach has been rejected in the past, a feeling that seems 

still to pre vail today. This does not however exclude, and 

actually encourag es, a widening of active participation by leading 

scientists, including younger ones, in its meetings and activities. 

And here the principle of universalit y is most desirable: 

scientists from all countries should be involved, including those 

of the People's Republic of China whose continued absence at our 

meetings is h ighly regrettable. 

2. What s h ould b e our priorities? Our major area of preoccupation 

during the past de~ades has been the preven tion of nuclear war and 
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other forrns . of a r med conflict. Linked with this during the past 
sev r al years has been our increased concern for problems Jf the 
economically underdeveloped countri es in achieving a be tterment 
of ,their pres ent low s ocio-economi c levels. Our atte nti on to 
environmen tal pollution , energy resources , population increase 
and technological d evelopme nts s u ch as genetic engineering should 
not be overlooked , but they have been subsidi ary to t h e a r eas 
j ust mentioned . All a re vas t and highly c omplex fields, an d 
Pugwash ca not ma k e its unique contribution to all or even many 
of their a spects . Should we ext end our pre s e nt l y limited 
resou ·ces and thereby pe rhaps di l ut e our cont ribution s in c ertain 
a reas, or should we con cent rate on very selec ted probl ems ? Ca n we 
formulate criteria of cho ice f or our priorities? 

J . In con .• ide ring the questions j ust posed, we mus face the 
increa singly important dime nsion of a ntagonisms be Lween t he " have " 
and "have-not " countri e s, and between the have-nots themselve s, in 
the militar. · , political and soc io-economic spheres. Our views of 
the g r e at powers as play i ng the central role in a pos s ible 
g eneralized nn elear war ma y n o longer be valid , pa r ti cul a rly 
i ns ofa r a s trigger eve •, ts a re concerned . Should Pugwas h give 
more attenti on and emphas i s tha n i t has to many as pect s of 
a nt a go isms a nd conflicts of in t e rest be t ween the rich a nd poor 
countries . ioweve , as presently c on s titut ed a nd financed , 
Pugwash probably could not do this with any deg ree of effec ti ve ness. 
And e ven if our orga n ·zati on i s substantially modified o me e t thi s 
challenge , can a uni qt1e role for Pugwas h in thi s area be 
i dentified? 

4. Fi nal l , the f orrml s t ructur e of Pugwash and the functi ons a nd 
interrelationshi ps of its governi~~ bodies, na iona l groups , a n d 
secretaria L ~ust be r e - exami n e d . A deci sion must b e t aken as to 
whether it shuu ld r e ma in loose and relat ively infor mal, or a ssume 
a ;nore co nc1·ete organi zatio~al fo r m. I n my view the rath e r i nfo rma l 
basis tha t has existed unt il now is b oth desirable a nd sufficient 
to ensu re effecti ve functioning , a nd s houl d cont im1e. It a ppears 
t o me that a larger and more rigid bureaucratic s tru c tu re would be 
unwi se and le s s adapt ahle in our rapidly c ha ngi ng world. 

Th ese, o me , are he major and mo st d ifficul t q ues ti on s to be 
resolved a . ot-r r~unich Conf e r ence in 1977 . The ot h er decisio ns to 
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be taken according to the questionnaire cited previously will, 
I am sure, be much easier to make. Your Executive Committee, 
Council and officers rely on your active concern and participation, 
individually and through your national groups. And in this process, 
as in our meetings, we mu s t avoid the scoring of points for this 

.or that establishment or political viewpoint; the UN and other 
organizations are welcome to that. For Pugwash such an approach 
would be fa tal. 

I am sure you share my conviction that Pugwash has an important 
role to play at this crucial stage of world affairs when the alarm 
signals are insistent and increasing . On certain questions our role 
could well be a decisive one. Our clear duty therefore is to ensure 
that Pugwash can and does respond effectively to the formidable 
challenges facing it. Each of us must accept and discharge that 
commitment in the spirit of Pugwash- with scientific integrity, 
mutual respect, flexibility, and ~ol erance of opposing viewpoints. 

r.~ .. Ii' . Kaplan 
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The Fourth Pugwash Chemical Warfare Workshop 
MUhlhausen, GDR, 22-23 August 1976 

Participants 

Professor z. Binenfeld (Yugoslavia) 
' Dr J. Franek (Czechoslovakia) 

Professor E. Jacchia (Italy) 
Dr M.M. Kaplan 
Professor K.H. Lohs (GDR) 
Docent J. Lundin (Sweden) 
Professor J.K. Miettinen (Finland) 
Mr J.P. Perry Robinson (UK) 
Dr K.J. Schmidt (FRG) 
Professor v. Vojvodic (Yugoslavia) 

Agenda 

1. Developments at the CCD since the third Workshop 
.,...2. Medical preventive measures for protection against nerve gases 
3. New ideas on verification procedures 
4. Preparations for visit to an organophosphorus production plant in the FRG, and consequent symposium around the time of the 1977 Pugwash Conference in Munich 

List of papers submitted 
z. Binenfeld and V. Vojvodic: Medical protection against nerve gas poisoning: present situation and future possibilities 
K. H. Lohs: Dioxin - a new warfare agent 
K.H. Lohs: Regular medical checkings serving -as a means of determining the state of health of all those who . are employed in' making and using organophosphorus . compounds · 
J. Lundin: On arms control negotiations and on the ·ban on chemical weapons 
J.K. Miettinen: Recent international developments in the field of chemical disarmament 
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Report from the Workshop 

At its fourth Workshop, the Pugwash CW Study Group reviewed 
developments at the 1976 sessions of the Conference of the Committee 
on Disarmament (CCD), and the present international situation in 
the field of chemical disarmament, as an additional contribution 
to that of the Third Workshop held · in London in April of this year • 
. The purpose of the meeting, as at previous Workshops, was to focus 

' ' on salient issues in which Pugwash efforts would. contribute 
constructively to the attainment of a comprehensive ban on the 
development, production and use of CW agents, along with 
destruction of existing stockpiles. The main agenda item concerned 
preparations for an exercise involving an "on-site" visit to 
a large industrial plant manufacturing organophosphorus pesticides. 
The exercise would be designed to clarify the parameters of such 
on-site visits as part of the verification provisions in a 
comprehensive CW treaty. 

Certain encouraging developments during the past few months 
were noted. These were: 

(1) A revival of interest on the part of the USA in proceeding 
towards resolution of substantive iss·ues. For example, the 
USA has put forward suggestions within the CCD on minimally 
intrusive measures of verification, and has announced a 
willingness to have observers witness the destruction of part 
of its stockpiles. 

(2) The informal CCD meeting in July at which technical experts 
from several countries presented interesting working papers 
on scope, verification procedures, CW protection, and 
destruction of stockpiles. 

(3) The tabling in August of a new draft CW treaty by the UK. 
' These developments, while encouraging in a certain sense, 

are still insufficient. All of them are based on the premise 
that the achievement of a comprehensive chemical~weapons ban 
will require many years at best, with at least ten years being 
needed f or t he destruct i on of present stockpiles. The g~aduated 
mechanisms now being envisaged for implementing such a ban are 
all very involved, with many potenti al pit f alls unless each step 

. 
J 



- 3 -

is undertaken with a degree ot mutual trust which clearly does 
not yet exist. For this reason, and in view also of t ·he· real ·. 
danger of proliferation of CW weapons to countries not already 
possessing them, the Group , consid~rs it most regrettable tP8t 
more urgent action at a hfgh political level is no.t being taken 
to achieve the desired total ban within the near future, analogous 
to that achieved with respect to BW weapons. It is to be hoped 
that the long drawn-out process envisaged will be considerably 
shortened so that the world will be rid as soon as possible of 

mass destruction. 

The Group reviewed developments in the field of medical 
protection only insofar as they related to mass~casualty 
situations from the employment of highly toxic phosphorus
containing CW agents. The present background situation is as 
follows: 

Medical m~.~~ures for .. pfe.Y~.ntive purposes in all situations . 
relevant · to OP .ag~~ts ar~-· -ve~ · s~b-eidiary to t ·he first line of 

.!'." ' ' 

defence which comprises physical protection (masks and protective 
clothing) and decontamination of affected areas. The main · 
probi;~·s·--tklt· . 'Would be encountered in treating OP poisoni~g in ; 
mass-casualty situations are that with existing poesibilities .of 
treatment: 

(1) there is a very low limit to the dose of OP compound~ 
that can be treated successfully; and 

(2) even with available chemotherapeutic compounds (atropine, 
oximes) - and agai~st poisoning by some OP agents such as 
soman there is no effective chemotherapy at all - th~ir 
effective application requires prompt use and skilled 
follow-up. This, plus the impossibility of S:~inistering 
artificial respiration in the field to a large number of 
people, negates almost all poesibility of dealing effectively 
with mass casualties. 

I 

.• . J 
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In the past year or two th~re have been some interesting 
scientific · developments, though not as yet applied practically, 
with respect to improved antidotes. There is now, for example, 

......... 

a definite possibility of developing potent oximes of low 
toxicity that are capable of penetrating th~ blood-brain barrier 
considerably better than existing oximes. Other theoretical but 
far-distant possibilities are the development of substances 
capable of inactivating OP compounds in the body prior to 
inhibition of acetylcholinesterase; and the development of 
immunization procedures against OP poisoning, using OP compounds 
as haptenic antigens. It must be stressed, however, that success 
in such endeavours that would result in practical measures would 
appear to lie in the relatively distant future. 

Nevertheless, in view of the very small number of scientific 
workers engaged in such work, and their relative isolation from 
each other, Pugwash in the past has encouraged informal meetings 
of such workers from different countries in order to encourage 
exchange of' information and experience, e.g. the meetings in 

* Herzeg-Novi in 1974 and Helsinki in 1975 • The Group consider 
that such meetings should be continued, and that efforts should be 
stimulated to improve the dissemination of information relating 
to OP poisoning and therapy, and also with respect to protective 
equipment. 

Non~organophosphorus CW agents, and the question of scope 

The CCD negotiations have shown that one consequence of 
adopting a stepwise approach towards CW disarmament is that 

the defini tion of scope becomes a most sensitive matter. The 
Group reiterat es its f irm· belief that the ultimate objective 
must be a full y comprehensive CW treaty, and notes that the 
latest draft treaty, t abled at the CCD. by Britain, seems to· fall shat 
of this objec t ive. Thus, in contrast to the 1972 BW Convention, 

- . the Briti s h CW draft does not appear to cover antiplant or 
an t ianimal agents; and there is also an obscurity of language 

* As reported in Pugwash Newsletter 13(3)£177-180, 1976. 
The proceedings of the Herzeg- Novi meeting hav 
by SIPRI: Medical Defence a ainst 
(Stockholm, 1976). 

been published 
ents 
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regarding incapacitating antipe:rsonnel · agents · .(psychochemieals, 
irritants, etc.). lt . 

In the reports from earlier Workshops, the Group has noted 
the existence of an increasing number of highly toxic lethal and 
incapacitating chemical substances other than OP compounds which 
could be considered as potential candidate CW agents. Even if 
not at present suitable for use as CW agents, their existence 
points to the need for prohibiting their possible development 
as such. This is a matter which requires continual surveillance 
and which underscores the need for a CW treaty that is fully 
comprehensive in scope. 

The recent tragic accide r t in Seveso, Italy, involving dioxin 
(2,3,7,8-tetrachlorodibenzo-E-dioxin) demonstrates on a very small 
.scale the consequences of what would happen should highly toxic 
CW agents be used in a future conflict. Dioxin is comparable to 
the V agents in terms of its acute toxicity, and it is in addition 
one of the most dangerous synthetic poisons known with regard to .. its delayed toxic manifestations·. Dioxir1 . i~ cheap, easy to 
produce, ·persistent, and difficult to decontaminate; and there is 
no effective medical treatment for its effects. 
Verification and confidence building 

In considering the problem of verification, . the Group built 
upon the results of its earlier meetings, as summarized in the 
Final Reports from the three previous Workshops. These had 
emphasized the importance of incorporating in a CW treaty provisions 
for verifying stockpile destruction and CW-agent non-production; 
and the report from the London Workshop had envisaged procedures 
for both these purposes.in which national and international 
verification organs worked j_n concert with one another, using a 
range of techniques not excluding on-site inspection visits. 

It was recognized that mutual trust would be an essential 
component of a CW disarmament regime, for no verification 
procedures, however intrusive or eiaborate, could ever provide 
complete assurance that a CW treaty was being fully observed. 
The conclusion reached at this Workshop was therefore that one 
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purpose of verification should be to enhance ~utual _trust in the 
treaty. To this end, verification procedures may be ·seen as a i 

complement to other confidence building measures. 

The Group noted the ' attention given to confidence building in 
the British draft, realizing, however, ·the inherent difficulty in 

' . •, l . the specific measure rr envisaged-{the requirement . that States declare 
their stockpiles upon signing the treaty but before its entry into 
force). It was recognized that declarations of stock would do a 
great deal to build confidence, and that for this reason 
governments should be urged to make such declarations on a 
unilateral basis, even before the signing of a treaty. The 
Group noted other areas where mistrust existed and for which 
remedies were possible. In particular, the Group recommends 
that governm ents should agree, in the spirit of the Helsinki 
Declaration, to give one another prior notification of CW defence 
exercises during military manoeuvres, and to invite foreign 
observers to wi tness the exercises in order to verify their non
offensive nature. 

Another possible measure would be the exehange of information 
on the health care of people working with highly toxic OP 
compounds, who, of necessity, must receive regular medical 
examinations. People involved in the destruction or detoxification · 
of OP CW agents, an ·essential part of CW disarmament, would come 
within this category . A procedure for such exchanges could provide 
a confidence-creating measure as part of a programme of national 
and international verification. 

The Group noted again that its own meetings served as a 
* measure of mutual confidence building. ·· For instance, the proposal 

made at an earlier Workshop - concerning exchange visits to chemical
destruction facilities was now before the CCD, at the instigation 
of the US delegation. It was felt that this function of the 
Group could profitably be expanded. Ac·cordingly further attention 
was given to the possibifity of mutual exchange visits to chemical 
facilities for the purpose of gaining understanding of on-site 

* It is regrettable that the participants invited from 
the USA and the USSR were unable to attend this Workshop. 
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inspection techniques. The Group noted with .app~eciatio~ the 
willingness of a major Federal German organophosphorus producer 
to receive such a visit at one of its plants, and a sub-group 

* was aet up to do the necee·sary planning · • A draft questionnaire 
has been prepared (somewhat along the lines the questionnaire 
developed during the Pugwash BW exercise); this will serve as a 
basis for refinement before and after the visit •. 

Finally, the Group considered that. the Pugwash Movement as 
a whole could contribute further to ttie advancement of CW 
disarmament. National Pugwash groups should be encouraged to 
advertise more widely the dangers which .chemical weapons present 
to the world, particularly at a time when sophisticated armaments 
are proliferating so widely and so rapidly • 

. • 

. . :· . . 

* The convener of thls sub-group is Professor J.K. Miettinen. 
His address is Unioninkatu 35, Helsinki 17, Finland. 



26th Pugwash Conference 
"Disarmament, Security and Development" 

Mtthlhausen, German Democratic Republic, 26-31 August 1976 

IN VITRO R§COMBINATIONS OF DNA MOLECULES 

AND WORLD AFFAIRS 

Herbert Marcovich (France) 

A new methodological development has . recently raised 

great concern among biologists. This development consists in 

the possibility of recombining ·DNA molecules in the test tube, 

irrespective of their origin·s,and allowing them to be 

replicated in a bacterial cell. This technique, also called 

Genetic Engineering, overcomes some of the barriers which 

were developed during evolution with the consequence of 

isolating the genomes of the various species. A moderately 

skillful! biochemist is able, today, to recombine DNAs 

originating from species whose common ancestor might 

have lived in the distant past. New genetic sets, which 

most probably have never occun:-ed before, may be created in 

the laboratory. The perspectives opened by this breakthrough 

seem immense. However, as always in such circumstances, 

what is forseen is a mere extrapolation and amplification of 

the r e cent developments and probably beyond what is actual-ly 

likely to happen. 

Beneficial applications and also frightening consequ
technology, 

ences are anticipated in medicine and in b iologicavwhether 

accidental or deliberate. Because of the latler,scientists 

actively working in the field have tried to assess the evil 

spin-off of genetic engeneering and have tried to establish 

guidelines for research in this area. Several meetings and 

' .• 
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publications are the expression of this concern. Scientists 

of all discipline~ as well as laymen)have been informed 

that something has happened in biology which might _endanger 

humans to an extent which no one is capable of~ with 

any accuracy. A recent report from the NIH (June 23, 1976) 

is an up to date document on the three years history o :( 

DNA recombination in vitro. 

This presentation aims at placing the problem of in vitro DNA 
in c·ontext 

recombination/ by reference to what occurs in vivo. Some con-

sideration will be given to the latter so as to render 

understandable the essence of the new technology and, 

hopefully, to give to the non-specialist the ~~ of the 

arguments put forward by those who work in the field. But 

is· fl~·:r.an:Je eno~gl1 t() C()mmunic.a:t.e .. the taste of the meal ? 
be ·· · · · 

It ~ris~pointed out that among the very ones who contribute 

actively to that research . there are difference~w.ifu important 

nuances, in appreciation of the attitude to adopt. 

I The natural Process 

Genetic recombination is one of the basic motors of 

e:volution. It is the process whiCh results in new genanes bemg 

built from parental ones. If mutation, that is inheritable 

changes of the genotype, is the way to "invent" new .traits, 

if Darwinian selection 1picks up"suited individuals, recombi-

nation is the mechanism by which novel genetical sets are made 

by rearangement of preexisting ones. 

It took the biosphere billions years to reach its 

present state. Species have differentiated and evolved in 

dive r gent directions ; they are now separatedfrom each other 

., 
I 

·. ~ 
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other by fences so efficient that no detectab~e genetic 

exchange whatsoever can take place between them. In fact, 

the definition of a species is based on the .·ability of its · 

members to recombine, through sexuality, their hereditary 

characters. 

Genomes are complex and elaborate systems, where the 

informational content is very high ; random events modifying 
of 

any/their proper~smay result in their complete destruction. 
molecular 

The most severe jJamages occuring to a cell are' changes in 

its genetic material, since there is· little correction. or 

compensation at that level. Indeed, the DNA is well 

protected against agressions by external agents such as 

radiations or chemicals by a complex system of repairing 

enzymes which, in very special cases, erase ultraviolet 

induced lesions (photoresto ration) or, more ' often, withdraw 

the damaged region replacing it by a newly synthetized 

material, almost always identical to the deteriorated one. 

Speaking in teleonomic terms, it is understandable · 

that "Nature" has raised barriers against any intrusion 

of unwanted material in a genotype. 

Three types of defences exist 

a) §~!Y!!!iY : No acquisition of novel DNA can be 

achieved if the two genotypes concerned are not in the same 

cell, the zygote. In higher organisms, Eucaryotes, the two 

parental genomes are present in equal amounts. In bacteria, 

Procaryotes, one cell is the receiver ; the other cell, the 

donor, contributes in most cases only a portion of its 

. . ,., ·., 
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genome. We shall consider only procaryotes. Several 

mechanisms for genetic transfer exist in them. Transformation, 

which is the direct acquisition of DNA from the donor cell; 

Conjugation,which consists of a transfer of DNA via a cell 

to cell contac~ and Transduction) which involves a carrier 

bacteriophage for the donor's DNA. All three processes play 

an important role in the technology utilized for genetic 

engineering. 

contains enzymes nucleases which degrade the DNA. Some of them 

cut it down to the level of its building stones, the nucleo-

tides. Others cut the molecule into large pieces, some 

millions molecular weight. The latter, called Restriction 

·enzymes, . "identify" sequ<:lnces of nucleotides where they 

produce the cut. This sequence is characteristic of each 

restriction enzyme. For instcnce, the enzyme EcoRl recognizes 

the following : 

~ 
-x-G-A-A-T-T-C-y
lllllltt 

-x~C-T-T-A-A-r-y~ where A= adenine, T= thymine, G= guanine, 

C= cytosine, and k• and ~· any base 
pair. 

The arrows indicate the sites where the strands are broken. 

The action of EcoRl ·is to create molecules of the following 

structure 

-x-G 
I I 

-x~C-T-T·-A-A .and 

A-A-T-T-C-y-
1 ' G-y~ 

The single strands so created are called "cohesive ends". 

The frequency of occu.r:r-2n~c of the specific sequences depends 

on t lv l<?mc;\h, which consists of a few base pairs for a given 

lengtl: o f the DNA molecule.Because of this small number, any 
0 ,. 

) 

v 

. I 

! 
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DNA will have restriction enzymes specific sequences. 

The important feature in this process is that the cut 

ueuaJ.ly does not take place in homologous links of the 

two chains of the DNA molecule, but rather at syrnetri-
a few bases distant, 

cally locat~d bonds/ leaving by this .token single stranded 

complementary sequences of bases as illustrated in the prece-

ding~heme. This property is at the core of the genetic 

en~ineering technology. However, it was recently found that 

one could recombine DNA with no cohesive ends . 

The aciual DNA of the cell is not subject to such attack. 

It is ''ignored" by the nucleases because it bears modifications 

consisting of radicals added to the DNA molecule according 

to a specific pattern. This is achieved through the action of 

Modification enzymes, proper to each case. As a consequence 

of Restriction-Modification,any DNA which does not have the 

modified pattern of the cell where it penetrates will be 

destroyed, unless modification enzymes operate on it before 

the intervention of the restriction machinery. This event is 

of a rather low probability (10- 4 to 10-5 ) but, owing to the 

size of the bacterial populations realized in current experi-

mentation, is always present. 

c) tl2ID212g~ : DNA from various species differ by their 
ave x · ~:!,~-; ~;-

overa.il/nase composition. This may be explained as the 

consequence of divergence in LVolution, rendered possible by the 

degonera.cy ;)f the genet i.e cab, i.e. that there exist several 
( S€6• ~nt A) 

c~donH/ specifying one amino-acid. There is some naivity in 
make 

this statement, but it would~ too long to/explicit the 

proper nuances. The difference in base composition is a 
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dramatic one. More subtle differences exist between genomes 

of the same average base composition and, much more important, 

between the different sections of the same genome there 

resides the homology property. Once an ' "alien" DNA has 
has been 

sucreed,ed in penetraiirg a cell, once the Restriction defense I 

neutralised by the modificat~on system, homology appears to 

be the last, but extremely powerful, defense. 

In orderfor recombination between two DNAs to occur, 
must be 

there/breaks, free single stranded ends and homology for 

insuring the adaptation of the DNA fragments. This eventuality 

is very unlikely since the probability of complemen-
,, being produced 

tary single strand ends/is extremely low if the molecules 

do not pertain to the same species. On theother h~ genetic 

recombination between sister molecules is extremely frequent. 

Breaks at any place on the lenght of the chromosome will be 

able to match with the homologous site of the partner DNA. 

This mechanism is known as the break and rejoining process 

it is a very complex one ; the restriction enzymes 
seem to 

do notjplay any role in it. The ensuing exchange of genetic 

material maintains the complete integrity of the informational 

content of the chromosome, especially the location of every 

gene. 

In summary, the three processes refunrl. to make · 

a spontaneous inheritable acquisition by a cell of 
ver~' unlikely 

a foreign DNA/unless the source is of the same species as 

the receiver. Their actual efficiency and their role during 

the early stages of evolution can reasonably be assessed, 

but is conje~tural. 
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II DNA recombination in vitro 

Biochemists have changed the picture and have introduced 

a new dimension to the problem of genetic exchanges. If a 

comparison is permitted, what occurrai in Biology_ is the 
as 

same kind ofthmg/has recently been described in nuclear 

physics ; "Nature" had operated nuclear reactors at Oklo, 
of 

in Gabon, some billions/years ago, whereas modern technolog~.l 

In vitro genetic recombination has become an easy task 

for biochemists since the discovery that restriction enzymes 

produce c oh e sive e n ds in DNA ~ 

Treating DNA of different species by one 

restriction enzyme produces the same cohesive ends, which 

can then serve for anchoring the various fragments) irrespective 

of their origin. The welding of the se·gments so attached is 
·. , 

achieved using an enzyme, the DNA ligase, which establises 

the solid covalent bond between the adjacent ends of the 

strands. As a consequence, one can insert a f~~grnent of any 

DNA into a carrier adaptor segment of DNA able to penetrate, 

multiply and e ventually operate within the host. The homology 

barrier is, hence, overcome. 

III The biologicat system 

This system has two components : the vector and the 

host. I n the present type the host is the colon bacterium 

Escherichia coli> which is the organism whose genome 

is by far the best known. Many varieties of E. coli exist. 

The strain utilized currently is E. coli K 12
1 

which was 

isolated a few decades ago and which is at variance with the 

normal host in the human bowels The vector DNA may be either 
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the DNA o f phage lambda or the DNA of a plasmid. ( Plasmids 

are organe lles having an autonomous replication ability in 

the host. They can carry metabolic or antibiotic resistant 

chara cters.) 
being 

Inve stigations are/ pu rsued for developing other host-vector. 

systems. Bacillus subtilis seems at present very promising. 

IV The promises of genetic engineering 

What can be forseen from the technological break-

through is obviously beyond what is likely to occur. The 

predictions are all based on the fact that E. coli is currently 

grown in amounts as large as needed, in rigorously defined 

conditions and under biochemical as well as genetic control. 

Inste ad
1

the study of the mechanism of regulation in Eucaryotes 

suffers from the complexity of the system. For biologists, it 

is a d ream, which tends to become reality, to dispose of a 

c ertain quantity of one gene 9f higher organisms in the test 

tube, functio rri nts 
CJbtained. 

is 
and responding to signals, This/whatit is 

h o ped · .. i].l be / at first from the stand point of fundamental 

r c:..;earch. 

Appli c ations are obviously envisaged. Any protein or 
~ 

bio loqi c al substance which is difficult to obtain directly 
obtained 

from tho normal producer would be / at low cost if 

synthc t ised by the responsible gene harbored in E. coli. 

This will be the case for scarc e hormones and for antibodies. 

Agri c ultu r e would also benefit : for instance>the introduction 

of the gene for nitrogen fi xation into bacteria present in 

the earth wou l d b e of a tremendous economical importance. 

Howe v e r, the same technique cou ld lead,deliberately or 
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accidentaly, to dangerous substances. The only difference 

between Dr. Jeckyll ~Y-td Mr. Hyde is the choice 

of the DNA to be recombined. This DNA could be the one which 

controls the production of insulin, the recently detected 
sleeping perhaps 
/factor, clotting factors, or /the DNA of a cancer-inducing 

virus or a toxin-producing organism. At the present stage, 

very little is known on how to isolate the DNA of a given 

gene. Complicat~and fnefficient techn~achieve this goal 

in .1 few particular cases. What is done at the present 

are "Shotgun" experiments where all the DNA of an organism 
j nt 0 

is chop;)Gd / pieces by the restriction enzymes and recombined 

with the cho;::3e n vector DNA. Such a procedure with mammal 
how 

DNA could be hazardous, owing to the poor knowledge of/it 

can 10 contaminated by harmful · viral genomes. If the danger 

of e xperiments with Eucaryotes DNA is mainly conjectural, 
some 

it s eems more real when dealing withjprocaryotes, in particu-

lar ~hose with which E. coli does not exchange genetic 

ma t e r ia l. Aside from undefined new properties that this strain 

may a c qu i r e, there is a real anxiety about the recombination 

with genes controlling · · the production of such toxins as 

the botulinic, the tetanic, the diphteric or any others. 

The essence of the fear :is br-..sed on the ability of 

E. coli to multiply in the humanintestinsharboring or not a 

recombinant DNA, beneficial or detrimental. This means that, 

pote nt i a lly, a strain , escaping from a laboratory could 

invade ·t h e entire human population. Such a contamination has, 

in theory, no thing in c: o r:rr:<)ri with chemical or radioactive 
what 

contaml n a tion, since these, no matter/their leve~can spread 

but not multiply . 

.. 
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The precedi.ng may give the impression that the "evil" 

surpasses the "good". Actually, an increasing number of 

scientists use the genetic engineering technique for 

fundamental research. As for any useful achievement, any 

hazard must be taken into account. Would one seriously 

considerer stop p ing electricity production because of 

electrocution , or r~·o rphino productim because of drug addition, . 

and so forth ? • • . 

The uniqu e ness of the siLu ation created by genetic 

eng i neering i s that biol ogi Hts are aware of the size of the 

potential hazard, which i s ·:rdq n :-;. l l .cd in other fields. 

V The con tainment problem 

The range of the potenti~hazardous experiments is 

very wide, going from obvious dangeis (toxin-DNA, •.. ) to the 

inocu :;; 1 :.; (DNA from the viruses of E. coli, ... ) . Containment 

measures have been envisaged for various types of experiments. 

a ) 11 hysi c al con t a i nment is easy to conceive, but 

has a r a ther limited eff icien~y since
1
in theory

1
one dangerous 

bug l e aking out would be enough . It consists of sealed 

laborato ries maintained ur~der negat i ve pressure, with sterilizinc; 

device s for all material which has to be taken out. However, 
are 

as r egards t he people who perform the experiments therejho 

satisfa ctory solutions. 

b) 

c ont a i nrr, e n t 

Biological containment combined with physical 

is much safer. First of all, it must be said that 

the s t r ains of E. col i whe re the recombinant DNA is introduced 
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have been chosen for not having the restriction modification 

system ; this ensures a high efficiency of successfull DNA 

transfer in them, but also the destruction of that DNA were it 

to infect a wild type strain. In addition, the host strains 

are constructed with mutations which render them unable to 

grow outside the laboratory, owing to stringen~ demanding 

recquirements both chemical and thermal. The same applies • 
) 

except 
to the vectors which cannot multiply ·; · in very restricted 

strains, and in particular have been chosen not to be able to 

recombine with the host DNA. These measures decrease conside-

rably the probability of escape. Taken together, the 

various precautions lead to a probability which is di£ficult 

to assess, but amounts to some 10- 1 ~ or possibly les~ for 

a dangerous bug leaking out to contaminate the environment, 

in particular the human intesti~es. 

One last remark on the containment question. All · 

previous discussions assumed that the 

recombined DNA from Eucaryotes, once harbored by E. coli, 

i ~ able to initiate the whole set of events which result 

in the synthesis of a specific protein. Indeed, it has been 

shown ~·f such DNA replicates, that it is transcribed into 

its specific messenger RNA. -...) --------·--'-- -· _____ ....... --· ~··- · ·-- -· -
However, it seems that the translation machinery of 

the host does not understand at once the language of the 

Eucaryote messenger. This makes the problem of genetic 

engineering much more complicated and,in some respects,of 

incre a s ed safety. There are however reasons to believe that this 
I I 

problem will shortly be solved by inserting
1
with the foreign 

DNA the necessary key for translating the message. 
I 
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VI The ethical problem 

The concern raised by the potential hazard has led 

to the creation of Committees in the USA and in · Western 

European countries in order to regulate the safety measures. 

Little is known on what is b'eing done 

in the Eastern European countries and in China. These 

Committees are composed essentially of biologists mainly 

those active in the field. ~here waQ some protest about 

the fact that those who make the rules are the very ones to 

whom ~he rules are applicable. The argument is unfair for 

two reasons : 1) There will be a growing number of scientists 

who will use this technology for fundamental research. It 

must be emphasized that Biochemical Companies and the 
they have so, Military laboratories will also, if/not already done/ enter 

the area. 2) The biological containment problem is a 

hi ghly technical one, as well as the apraisal of the hazards 

of c e rtains types of experiments. No one but the people 

in the field can contribute to the definition of the needed 

" ecurity, owing to their deep understanding of the problem. 

In 1975, an international meeting was organized at 

Asilomar in California in order to evaluate the situation 

created by the recombinant DNA research, and to weigh the 

various arguments, pro and con, which were made .. at various 

precc.·i i . . :::.~ · gatherings and discussions. 

It was agreed that research should continue, 

provided that precautions be taken, depending on the 

particular system involved. 
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of the US National Institute of Health (NIH), 
An ad hoc CommitteeJ working on tfils. basis, drafted a 

series of guidelines - which were discussed before being 

published . in June 1976. 

These guidelines are subject to revision in the 

light of knowledge acquired as the research proceeds. 

They may be summarized as follows. 
to 

1° Experiments are classified according/their potential 
be 

hazards, and the conditions to/ fulfilled take into account the 

joint availability of th_e requiied physical and biological 

containment. 

2° Any one who would perform · work using genetic 

engineering should submit the project to the:relevant Committee 

of his country for approval. It is of the highest importance 

to stress that the advice of the Committee will be grounded, 

not on the scientific legitimacy of the subjec~ but on the 

nature of the safety devices and biological containment 

utilized. It must be s~i~ssed also that .some experiments are 
any 

forbidden since there is not at present/ reasom.ble safety 

measure that could be taken ; for example, recombination of 

the DNA from highly toxigenic bacteria and DNA from carcino-

genic viruses. 

3° It has been suggested by NIH that no grants would 

be given to projects which do not abide~the prOscriptions. 

4° As a counter part, the strains possessing the 

property for biological containment will be at 

the disposal of any one who would ask for them. All the 

findings and the experience acqui -re9- will be open. 

The disincentive for · researchers to infring the rules 

are very strong, since all that is discouraged concerns matteiS 
' 
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of safety. In addition, the specialization is such, the 

problPms to attac~ so ~labo~ate)that . in order to perform a 

meaningful . experiment with DNA fro!'!\ different species, 

the cooperation of scientists in various areas is necessary. 
end 

Secrecy cannot then be kept, . and it i$ in the I more profitable 

to follow the regulation• This obviously does not apply to 

cases where secrecy is an important f~ature, e.g. industry 

and army. It is ·sad to recognize that there is apparently 

nothing that can be done. pne must conject~re that the 

guidelines for DNA recombination in vitro will be followed) 
by by 

because there ~s nothing to gain/not abiding/them. 
guidelines 

The attitude of any scientist to cooperation with these/ 
a 

is/matter of personal ethics. 

There is a last possibility for uncontrolled dangerous 
; 

manipulation : a group of mOderately trained biochemists 

may insert toxogenetic genes into E. coli and use that 
a 

~aterial as/threat, for . some polit~cal or other reasons. 
The 
/:rrevf]n"t :bn is not easy to imagine, since such work can 

be performed at ~ow cost,incomplete .secrecy, with moderate 

sophistication. No effective measures of immunisation are 

conceivable be~ause of the scale and also because of the 

variety of toxins which can be involved. 

VII Genetic engineering and public opinion 

In this instance, as in many others, public 

opinion operates according to short circuits and information 

of insufficient a~curacy, since the essence of the 

problem js far too difficult to be really understood at 
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t:r.. ~ .\ t J.eve:. • . \ nc1 ;yet information must be given to the publf:c. 

Pe 0~le n u Rt express their views and these must be given due 

cc :n ~·· ::. d e · ·;~tion.Even highly educat<'!d scientists have astonishing 

reactions. For instance, a protest carne in one case against 

the implantation of a negative pres~ laboratory in a given 
said 

buildmg , whereas nothing was/when the final decision)for 

practical reasons was to put it a 
I 

few tens of meters 

distant in another place. Many do not realise that the 

potential hazard does not concern the vicinity of the 

laborator y, as for chemical and radioactive substances. 

What is at stake is the possibility of an epidemic by the 

recombinant DNA, which would affect millions of people, 
this is 

if not the whole human race,although/ a veryrernote possibility. 
p rohibition 

Some recomme nd · the I of in vitro DNA recombinant 

e xperiments. This raises th~ .. p:roblem of the freedom of 

ocientific activity. From a practical stand-poinb the control 

of genetic eng i neering at the level of the individual scientist 

is almost impossible. The techni1J.Ef.linvd l ved · are common to many . ·' . . 

other areas of research in biology. If a scientist wanted 

to make in secret in vitro DNA recombination, there is 

little possibility that a colleague in a room next to him would 
it 

be aware o:fi':mless he deliberately 
for 

This means that/prohibition to be 

watches what is going on. 
there 

effective/would need to be 

:a p ost-doc t oral policeman next to · every bioch~mist, .one 
in the · · · -

knowle dgeal. l e / field of molecular biochemistry, or al ternativeJ.Jr . 

all biochemical laboratories would · need - ~o be destroyed. 

The problem of control for safety in genetic engineering 

is a world wide one. In principle, only one institute . 
be 

i n the worl d ~eeda to/ engaged in potentially hazardous 

work without contro~to d iminish to a great extent the 

efficiency of the safety measures taken by others. 
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Little is known on what is, or will be,going on in 
ones. 

laboratories other than the · western~ • No information 
the 

is available on the situation izy Soviet Union, in China 

and in Eastern European counties. Others, among the LDCs, 
a 

are in/good position to enter the play. There is little 

doubt, in view of their high scientific standard,that these 

have already performed in vitro DNA recombination. The 

size of the problem is of such a magnitude that valid 

scientists working in the area are likely to contribute 

decisively to all aspects of the issue, fundamental, applied 

or for safety. 

It is perhaps proper 4-1· this forum to tackle the 

problem, for example, by creating a study group which, in 

close ·linkage with the existing Committees would use the 

same approach as the Pugwash Study Group on Biological 
..... · 

Warfare . .. . . . 

Ultimately, for scientific questions credit must be 

given to scientists who, no less than any others, can make 

mistakes but who have in their hands information on which 

to make reasonable assessments. Interdictions by others 
. and . 

would inevitably lead to obscurantism/ intolerance, as 

interdiction and censorship would in any other human activity. 



SOLAR POWER 
thephoto
chetnical 
alternative 

Billions of years ago nature 
developed the technique for 

converting sunlight into 
chemical energy. If man 

could harness this energy as 
efficiently as the plants do, 

he might find an ultimate 
solution to the energy crisis. 
Creation of an international 

research institute would be a 
good first step in this 

direction 
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Oulletin 
OF THE ATOMIC SCIENTISTS 

E. Broda 
The approaches to solar energy 

conversion which are most fre
quent ly considered are those de
signed to provide solar heat (through 
the use of solar collectors) or electri
city directly (through the use of solar 
cells). Another approach, however, 
which promises to provide the best 
solution in the long run to the energy 
problems of mankind, is one which 
has been sadly neglected: the pho
tochemical utilization of solar ener
gy. This approach, for instance, is 
not even mentioned in the 1975 
handbook Energy R&D-Problems 
and Perspectives of the Organiza
tion for Economic Cooperation and 
Development (OECD). 

True, the use of solar heat, which 
is relatively easy technologically 
and economically, ought to be en
couraged in every way, especially in 
hot countries with few other sources 
of energy. Many experts feel that 
house heating, hot water produc
tion, cooking and even the decen
tralized production of power by way 
of steam could be economical now 
in many circumstances, or in the 

near future, especially if the needed 
devices were produced commer
cially. 

Solar cells for the production of 
electricity have reached efficiencies 
of 15 percent and more, and have 
proved their va lue in space re
search. At present, unfortunately, 
these sol id-state devices, which col
lect the energy of the Sun and con
vert it directly into electric power, 
are very expensive. This is due to the 
cost of the preparation of the materi
al. Breakthroughs in production 
methods would not contradict any 
known law of Nature. Cheaper cells 
in the future are possible; and re
search in that direction definitely 
ought to be pushed. 

But it is a strange fact that so little 
attention has been given to the pho
tochemical approach. Again no law 

Engelbert Broda is professor of 
applied physical chemistry and radi
ochemistry at Vienna University in 
Austria. Th is article is based in part 
on a paper Professor Broda present
ed to the 1974 Pugwash conference 
in Baden, Austria. 
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of Nature stands in the way of the 
exploitation of solar energy at high 
yield. Moreover, the validity of the 
photochemical approach has al
ready been demonstrated in the 
most striking way and on a truly 
gigantic scale. Nature invented the 
necessary technica l process more 

the reaction, the acceptor is "re
duced." In photosynthesis in plants, 
the hydrogen comes from water and 
one speaks of the "photolysis'' of 
water. Bacteria exploit other, less 
common, sources of hydrogen, for 
example, hydrogen sulfide. 

Photosynthetic organisms use the 

One should learn from the plants and be 
inspired by them in building up artificial 

photochemical systems for optimum 
production of useful substances. 

than 3 billion years ago-that is, 
when the first photosynthetic organ
isms were born. Indeed all life, as 
we know it, is based on solar energy 
through photochemistry. 

Photosynthetic bacteria are the 
forerunners and ancestors of the 
plants we see around us; plants are a 
later and more efficient model.Being 
less efficient than the plants, the 
photosynthetic bacteria ("purple" 
and "green" bacteria) are not so 
important any more in the house
hold of Nature. Still we can be 
happy that a few dozen species at 
least survive. For research, these 
creatures are invaluable because 
their variant of photosynthesis is so 
much simpler than in the very ad
vanced and complicated later or
ganisms-the plants. The essence of 
bacterial photosynthesis and how it 
differs from plant photosynthesis 
was explained in simple chemical 
terms some 40 years ago by a genius 
from the Netherlands, Cornelius Van 
Niel. 

Whether bacteria or plants, the 
aim of the organisms (let's not shun 
te leological terms) is in every case 
the utilization of solar energy for the 
production of hydrogen in a chemi
cal form in which it is "loaded" with 
energy. (For the scientist, hydrogen 
at high chemical potential.) Energy
loaded hydrogen undergoes chemi
cal react ions readily. It can be 
forced on an acceptor molecule 
even if the molecule is reluctant. In 

50 

energy-loaded hydrogen ultimately 
to force a reaction with carbon diox
ide (assimilation). This abundant 
component of the atmosphere is 
then reduced to carbohydrates, pro
teins, fats, and the multitude of other 
plant constituents. For these reac
tions, certain mineral substances, in
cluding bound nitrogen and phos
phorus, are also required. In reality, 
of course, the biosyntheses require 
many intermediate steps, many of 
which have already been elucidated 
by the biochemists. The steps are 
catalyzed by enzymes. 

Here we are not concerned with 
these details. From our point of 
view, what matters is the efficiency 
with which the energy of light is 
utilized by the photosynthetic or
ganisms. In optimal conditions-in 
the laboratory-energy yields of 20 
percent and more have been ob
tained with microscopic algae 
which lend themselves well to ex
perimentation. That is, 20 percent of 
the absorbed solar energy has in 
these conditions been invested into 
the chemical energy of body matter 
(biomass). The conditions are not 
difficult to achieve. In the utilization 
of the biomass by man, the stored 
energy can be recovered. 

Energy Plantations? 

In view of the mastery and seem
ing lack of effort with which plants 
operate, "energy plantations" have 
again and again been suggested. 

Suitable plants, I ike alfalfa, ~ugar 
cane or poplar trees would be grown 
on large areas, and exploited as 
renewable sources of energy. Unfor
tunately, such schemes cl.ash with 
the use of land to grow food and raw 
materials, like fibers, and it is unlike
ly that much useful farming land can 
be made avai lable for energy planta
tions now or in the future. 

Area, however, is not a limiting 
factor in the cultivation of suspen- · 
sions of unicells, notably micro
scopic algae (Chlorella, Spirulina), 
as energy sources. Enormqus har
vests per unit area and time can be 
obtained in tanks. Quite possibly 
such processes will be economical 
one day. 

A general consideration in energy 
farming is that the plant has not 
designed itself to serve man. It is not 
optimized for the production of bio
mass, and it cannot be. The plant 
has evolved so that it survives in the 
struggle for I ife. It does not produce 
biomass indiscriminately. Rather, it 
must use many of its resources to 
look after itself in other ways. The 
plant must search for and absorb 
water and minerals; it must protect 
itself against unfavorable weather; 
and it must struggle against competi
tors, predators and diseases. Last but 
not least, it must produce enough 
offspring. 

Therefore one should not limit 
oneself to the use of plants as they 
are or as they possibly could be 
reconstructed; treatment and breed
ing have their limits. Rather, one 
should learn from the plants and be 
inspired by them in building up arti
ficial photochemical systems for op
timum production of useful sub
stances. 

As shown by Van Niel, plants (like 
photosynthetic bacteria) primarily 
make energy-loaded hydrogen. 
While the energy would, according 
to calculations, be sufficient for the 
production of hydrogen as a gas, the 
hydrogen is rarely released in the 
free form by plants. The plant needs 
the hydrogen for the reaction with 
carbon dioxide; therefore, a release 
as hydrogen gas would not make 
sense . Thus, after absorption of light, 
free hydrogen does not normally 
appear, though the production of 
small quantities of the gas can in 
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certain circumstances be demon
strated in the laboratory. Incidental
ly, the natural chemica l form of the 
energy-loaded hydrogen within the 
plant is that of a well-defined pro
tein, ferredoxin, in the reduced 
form. From the standpoint of ener
getics, the achievement of reducing 
ferredoxin equa ls that of making hy
drogen gas. 

In contrast to the plant, man 
would, if he had the capabi lity, re
lease and use the hydrogen gas. This 
would be introduced into a "hydro
gen economy," so much discussed 
now in the context of the appl ication 
of nuclear power. Hydrogen can be 
stored and transported cheaply 
through pipe lines. It is a clean, 
non-polluting material. It can be 
used for heat or to make electricity, 
preferably by means of fuel ce lls. It 
is a versatile chemical raw material 
and metallurgical reductant. 

Finally, hydrogen helps to make 
food. It can replace oil in the run
ning of farm machinery and trans
port. Moreover, it can be fed directly 
to suitable bacteria. These so-called 
hydrogen bacteria burn the hydro
gen at room temperature rather rap
idly by means of air, and they use 
the energy obtained to make body 
substance from carbon dioxide and 
minerals. In fact, they use the chem
ical energy of hydrogen in a rather 

similar way as photosynthetic bac
teria or plants use the energy of light. 
The biomass of the hydrogen bacter
ia is nutritious feeding stuff for ani
mals. It may even one day be eaten 
by man; after al l, nobody objects to 
the eat ing of the lactic acid bacteria 
in yogurt or in sauerkraut. 

The energy of each quantum of 
blue or green light is theoretically 
sufficient to decompose one mole
cu le of water into hydrogen and 
oxygen. With long wave light, yel
low and red, where the quanta are 
sma ller, it w ill be necessary to pile 
up two quanta for the same result. 
But this trick has also been mastered 
long ago by plants, which indeed 
use long-wave as well as short-wave 
light. It is remarkable that the orderly 
piling-up of the energies of succes
sive quanta has never been used in a 
man-made photochemical device. 

How Plants Photolyze Water 

Why have p lants been able to 
photolyze water and man has not so 
far? The basic reason is simple. In 
the photochemical reaction, hydro
gen and oxygen are not produced 
d irectly in the pure forms of stable 
gases. These end products can, as 
everybody knows, be kept in bottles 
and handled without much difficul
ty. But in photochemistry, at first 
unstable, reactive entities (atoms, 
radicals, etc.) are formed which ea-

gerly react with each other; they 
"recombine." In this way, photoly
sis is immediately reversed, and the 
products are mutually annihilated to 
reform water. Therefore, in all photo
chemica l experiments that have so 
fa r been done, the stationary con
centration of the hydrogen during 
illumination was, unfortunately, 
minute. 

But this need not be so. After all , 
plants also have had to face the 
problem of recombination, and have 
solved it. The secret of the plant
and also of the photosynthetic 
bacteria-has been the introduction 
of the membrane principle. The cel ls 
are surrounded by membranes and 
they are also wholly or partly criss
crossed by membrane systems, as 
can be seen with the electron micro
scope. 

The photosynthetic machinery is 
always contained in membranes 
around and within the cells. Their 
detailed structure is very comp I icat
ed and only part ly known so far, yet 
it is quite clear that the basic func
tion of the membranes in photosyn
thesis is the separation of the prod
ucts of the reaction. The hydrogen 
(or rather, the primary reducing 
agent) comes out on one side; the 
oxygen (or rather, the primary oxi
dizing agent) comes out on the other 
side of the membranes. Thus they 
are kept apart and are not vulnerable 
to each other. They cannot recom
bine. 

In the plant cell, the oxygen is 
discarded as a useless by-product. (It 
is, incidentally, practically the only 
source of atmospheric oxygen.) The 
hydrogen, on the other hand, is used 
by the plant to build up body matter 
in reaction with carbon dioxide, as 
previously described. 

The technical photolysis of water 
by man will also have to be based 
on the application of membranes. 
Hence fundamental work in mem
branology ought to be greatly ex
panded. The aim should be the pro
duction of membranes that are pho
tochemically asymmetric, that is, 
that produce reductant and oxidant 
on different sides. 

An argument often used against 
solar power is that the density of 
solar power is low. It is true that the 
number of watts per square meter 
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Solar energy research is not of particular 
interest to the military; it is a peaceful 

enterprise, and only lip service is being 
paid to it. 

(the "solar constant") is only 1,340 
at the top of the atmosphere with 
vertical incidence: solar power is 
dilute. Therefore considerable areas 
will have to be reserved for each 
major power station. A crude guess 
shows that with a penetration of 
only one-half of the radiation to the 
surface of the Earth, with an average 
angle of incidence of the rays as 
valid for temperate zones, and with 
an energy yield in hydrogen produc
tion of the order of 1 0 percent, the 
area needed per watt of power 
would have to be increased by a 
factor on the order of 1 00 to 200 
greater than the corresponding solar 
constant. 

Thus about 30 to 60 square miles 
would have to be reserved for each 
million people at a rate of energy 
consumption (all forms of energy) of 
one kilowatt per capita, as is typical 
for a large part of the world's popu
lation. Correspondingly more would 
be needed to provide 10 kilowatts 
per capita, as is typical in North 
America now. These figures assume 
that all energy to be used by man is 
supplied by sunlight, a wildly unrea
listic assumption for a long time to 
come. 

Gradually new technologies and 
procedures will have to be devel
oped that are suited to low power 
densities, but area itself wi II not be a 
limiting factor. Enormous deserts 
(happily usually hot and cloudless) 
exist that cannot be used for agricul
ture now or in the near future. The 
area of the Sahara alone is 4 mil
lion square miles. The transport of 
the hydrogen or the electricity from 
solar energy stations in the deserts to 
the centers of world population is 
feasible. Of course, economic and 
political problems will arise be-
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tween the desert owners and the 
energy consumers; this is a chal
lenge that must and can be met. 
(Perhaps by that time we shall have 
learned a little from the oil prob
lems.) For an even more distant fu
ture, areas of the oceans could be 
considered for floating solar power 
stations. 

International Research 

Fundamental research in solar en
ergy is not really expensive. For the 
foreseeable future, nothing even re
motely as costly as the equipment in 
some other laboratories for ad
vanced research is required. But the 
very best scientists and engineers 
should be motivated to take part in 
such work. Success in research and 
development wi II not always be rap
id. While low-temperature solar 
heat for warm water, for example, is 
easy to obtain, dozens of years will 
be needed for technical solutions for 
large-scale electric power produc
tion through solar photochemistry or 
other solar technologies that are 
economically acceptable. 

It should be kept in mind, how
ever, that it was a long time from the 
discovery of nuclear fission in 1938 
until nuclear power was economical 
in the late 1960s. This was in spite of 
the fact that the military provided so 
much of the driving force and the 
finance for fundamental research. In 
many countries, the military
industrial complex continues to 
clamor for more and better plutoni
um, and it still supports a great deal 
of relevant work. In the United 
States as much as 530 million was 
spent in 1974 by the federal govern
ment on fission technology, mostly 
on the fast breeder reactor. 

Solar energy does not have the 

benefit of being of particular interest 
to the military. On the whole, it is a 
peaceful enterprise. Therefore, to a 
large· extent only lip service is paid 
to solar energy now. For instance, in 
the United States, federal spending 
on all solar energy projects reached 
only the pitiful level of $14 million 
in 1974. The situation is not better 
elsewhere. The trouble is that we are 
asked to commit ourselves to invest
ments in peaceful research that 
probably (at least in respect to 
large-scale electric solar power) will 
not bear fruit for decades. 

Yet precisely because of this lack 
of military applications, solar re
search and solar power as an enter
prise of mankind might become im
portant factors for world peace. And 
it is an area which lends itself well to 
international collaboration. 

In view of the urgency of the 
matter, a center for international co
operation in the solar energy field 
should be founded. It would be a 
regrettable waste of money and 
scarce manpower to build up sepa
rate institutions in a hundred or 
more sovereign countries. This does 
not mean that all departments of an 
International Solar Power Institute, 
created perhaps under the aegis of 
the United Nations, ought to be 
under one roof. On the contrary, 
some parts should be in countries 
with strong sunshine, and others in 
countries with a first-class scienti
fic-technical infrastructure. Solar 
heat, solar cells and solar photo
chemistry (water photolysis) should 
be studied in the Institute. Its inter
national character may help to kin
dle a spirit of enthusiasm in the very 
best physicists, chemists, biologists 
and engineers. 

One precedent for international 
collaboration in Western Europe is 
CERN, the European organization 
for nuclear research. There the new 
prestige of nuclear science con
vinced the participating govern
ments to commit substantial funds 
though no equivalent practical re
sults could be envisaged. It is now 
time to persuade all governments 
that this precedent should be fol
lowed in the solar energy field . Be
cause of the usefulness of the results 
to be expected, the case is a com
pelling one. 0 
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PHOTOCHEMICAL HYDROGEN PRODUCTION THROUGH SOLAR 
RADIATION BY MEANS OF THE MEMBRANE PRINCIPLE. 

by 

E. Broda 
Institute of Physical Chemistry 

University of Vienna 

Summary 

Nuclear experts are considering a "hydrogen economy" where 
H2 serves as a fuel to make electricity,- as a chemical ·re·actant, as 
a metallurgical -reductant and as a source of food. Now H2 could 
also be made by photolysis of water. Theoretically, a quantum of 
green light carries enough energy for the reaction H2o = H2 + 0. 5 02. 
With long-wave light, photolysis could be achieved by combination 
of 2 quanta. Yet attempts to photolyze water, in presence of 

·:: sensitizers (photocatalysts), have failed. In the last analysis, 
this i s due to re-combination of the primary, highly reactive, 
products of the photochemical reaction. A solution of the problem 
is to be found by the spat ial separation of the primary products, 
i.e. by development of suitable membranes where these products, and 
therefore also the stab le gases H2 and 02, come out on opposite sides. 
The fea s ibility of this "membrane principle" has been shown in Nature 
for 3 giga-years. Using membranes , all photosynthet ic cells 
(photosynthe.tic bacteria and plants) succeed in the photo-production 
of a reductant (in many cases at least ferredoxin in the reduced form) 
with a r edox potential equal to that of H2 in neutral solution ( -o · 4 V). 
The reductant .can, but need not, be used by the cells for C02 
assimilation. In man-made technology, the reducing power would be 
diverted as H2. · Here 'it is not suggested to use or copy living cells. 
Rather their operation is to be studied so that technically useful 
membranes for water photolysis can be constructed abiotically. The 
scientific · and practical aspects of large-scale photoly-tic H2 production 
are discussed. 
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Strangely errough, the photochemical methods for the utilization 

of solar energy have not so far been given much attention. Yet 

precisely these methods may in the long run make the most important 

contribution to the solution of the energy problems of mankind. 

A hydrogen economy i s being widely discussed in connection with 

nuclear power. Hydrogen gas, ultimately to be obtained from water in 

thermochemical reaction cycles, is to be used for the provision of 

industrial and household heat, as a fuel for heat engines or, better, 

for galvanic cells for the generation of electric power, as a chemical 

reactant, e.g., for the production of liquid fuels, and as a 

metallurgical reductant. Hydrogen is easily stored , it is cheaply 

transported in pipe lines, and it is non-polluting. 

Now hydrogen gas could alternatively also be made photochemically . 

namely through the photolysis of water . Thermodynamically, . one quantum 

of green light (56 kcal/einstein) is sufficient to split water 

according to the overall equation 

Quanta of blue or violet light contain even more energy, while in the 

cases of yellow and red light the energies of 2 quanta would have to 

be combined for the photolysis of each molecule of water. 

Some half-hearted attempts at t he photolysis of water or of 

aqueous solutions have been undertaken ( 1). Of course, th.e light 

quanta have to be 'absorbed by a sui table sensitizer or ilphotocatalyst" 

to transfer the energy to the water. But no good success has ever been 

obtained, i.e., a s tationary state was set up rapidly after the 

beginning of irradiation , and the hydrogen gas content of the system 

remained very low. Even when the products were constantly removed with 

a carrier gas , the quantum yield was very poor. 

In the last analy s i s , this failur e i s due to the fact that the 

primary products in the photoreaction are not the comparatively inert 

gases H2 and 02 , but radica l s that are very reactive. In the 

homogeneous aqueous solution used, the reducing and the oxidizing 

radi cals meet frequently, they recombine, and thereby annihilate each 

other. A technically useful solution of the problem would require the 

spatial separation of the oxidizing and the reducing radicals. This 

could be achieved by means of asymmetric membranes which are so 

constructed that the r educing radicals come out on one side, and the 
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o~id~zing radicals on the other side . Membranes capable of such 

"vectorial 11 reactions ( shortly: "ve ctorial membranes") , have never as 

ye t b e en built either in the laboratory or for industry . But t here 

is no law of nature tha t would st and in the way. Vectorial memtrane s 

would enable us to obtain, s eparat e l y and at high yi e lds, the f inal 

product s of photolysi s , H2 and 02. The H2 would be f ed into th~ 

hydro gen economy (2). 

The feasibility of this kind of ap pr oach has been demonst:ated 

in a _mo s t _impressive way and on a t ruly gi gantic s cale by the plants. 

About 3 giga-years ( 3. 109 year s ) , ago, the first plant s ,_ ~o-cc.lled 
blue-gre en algae, appeared in the bi ospher e . The bas ic react i on by 

which plants obtain the' energy for their life functions is pr ecisely 

the photolysis of wat er . The oxygen i s di s carde.d into the a t :n) sphere , 

and indeed photolys is of water is practically the only source· of 

oxygen on Earth. In phys iological conditions, the hydrogen cce s not 

appear as a gas . This gas wou14 e s cape and be worthles s f or ~ he 

plants . H2 production by plant s has be en demonstrat ed <?nly :. n unusual 

conditions in the laboratory by Gaffron and others . 

Yet the thermodynamic achi evement of the plant s in the ?hotoly sis 

of water i .s just as great as if they_ had liber at ed H2 . The !'eductant 

which, instead of H2 , i s made by the plants i s the r educ ed :orm of a 

well - defined prot ein_, f erredoxin, which i s distinguished by a content 

of iron and of sulphur in inorganic linkage. It s o happens ~hat the 

standard r edox pot ential of the coupl e r educ ed/oxidiz ed f erredoxin 

( - 0.4 volts) practically coincide s with t hat of the couple H2/H20 

(neutral). Consequently, it i s j u s t a s difficult to forc e el ectrons 

on oxidized ferredoxin a.s it i s t o f orc e them on hydra t ed :O.ydrogen 

ions. 

How did the plant s achi eve this s e eming miracl e? Aft er all, they 

also had to deal with the pr obl em of the r e combination of the primary 

r educing and oxidizing product s of photoly sis. They solved the problem 

by introduction of the membrane principl e , i. e . , of vect orial membranes . 

Every phot osynthesizing plant has complica t ed intrac ellu lRr membrane 

systems for the phot olys i s of ~at er . In the r e l a tively primitive blue

green al ga e they cri s s - cros s t he whol e c ell s , in t he more advanc ed 

"eubiryotic" cells. the membrane . sy s t ems ar e hous ed in the speci aliz ed, 

membrane-enclosed, subc e llul a: ~ compart ment s known as . chl orop l a st s . 
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In fact, the membrane principle had already been invented by the 

ancestors of the plants, the photosynthetic bacteria, of which some 

genera happily still survive and can be studied (3). These bacteria 

also use v ectorial membranes to separate r eduGtant and oxidant, but 

they are not capable of splitting wat er, and must use easier sources 

of hydrogen, i.e., compounds where the hydrogen is less firmly bound, 

notably H2S. Both the photosynthetic bacteria and the plants apply 

one or the other of the chlorophylls, a group of related compounds, 

as a photocatalyst. In addition they all contain other photoactive 

pigments, e . g .; carot enoids. These "a ccesso ry" pigments capture light 

outside the absorption bands of the chlorophylls and transfer the 

energy ' to the chlorophyll. It is cert a in that the blue-green algae 

have evo lved from photosynthetic bacteri a . Some microbiologists call 

them "blue" bact eria. 

The photosynthetic organisms apply "reducing power" (directly or, 

more commonli, indir~ctly : reduc ed ferredoxin) for the ass imilation of 

co2· and the building up of biomass. The necessary react ions do not 

require light, i.e., they are "dark r eactions". Some of the reducing 

power is diverted to other purposes, notably (in many kinds of 

photosynthetic bacteria and blue- green a l gae ) to the assimilation 

of N2. The blue- green a lgae may be conside r ed as the non-plus-ultra 

in bioenergetics. For their life and proliferation they need nothing 

but B2o, C0 2 , light and minerals. 

The plants now fix, by order of magnitud e , 10
11 

tons of carbon 

per year . They succed in utilizing long- wave (ye llow and red) light, 

and the bacteria even make use of infra.red light. In optimum 

conditions in the laboratory, namely, with dilute suspensions of 

algae, as little as about 9 quanta are ne eded for the fixation of 

each atom of carbon. This low quantum r equirement corresponds to an 

efficiency in the utilization of the energy of the light for blue 

light of 20 %, and for r ed light ev en of 30 %. Of course, in more 

natural conditions (forests, fi elds) the efficiency is very much 

less. Even with very productive crops like sugar cane the upper 

limit is about 3 %only. 

"Energy plantations" have oft en been suggested . Fields or 

forests are to serve the production of fuel. The crops are to be 

used either directly or by way of f ermentation. However , mankind 
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is sho~t of . s~itable land, and n eeds it for growing food and 

technical products, . e .g., fibres , oil or rubber. An alternative 

approach is the p~oduction of fuel by way of a l gal suspensions. They 

have very high yields per unit area and unit time. It is also 

concei V\3-b:)..,e that d esert a r eas could b e applied provided water could 

be transported there cheaply. Economic success would be of great 

value. But at .the moment the high pric e of the algae still indicates 

that a prohi bi ti ve Clll10unt of energy, in the form of implements, 

fertilizer, manpower, etc., goes into their production . 
. :· 

Here it is suggested to exp lore the utilization of man-m2.de 

(non-biogenic) vectorial membrane systems. It i s conced ed tha~ dozens 

of years of R and D work will be r equired. But in the end, su~h man

made systems may well be far more productive than natural syst ems; 

Again de s ert areas could be applied on a l arge scale. To obt ain 

optimal condi.tions, we . should learn from the bact eria and t he plants, 

be inspired ~y th~m, but neithe r us e nor even copy them. There are 

two interconnected r easons for this strategy. 

First, ma,r;t .i.s int er ested in the provision of reductant fuel), 
. ' 

i.e., of biomass in biotic processes, and of H2 
in abiotic processes. 

Now while the achievement of the plants i s most impressive. they are 

not one-sidedly .optimized for the production of biomass. Biomass is 
' 

for them not an aim in itse lf. To survive and to spread, plants must 

look after themselve s in many ways: They must obtain and conserve 

water and min~~a~s , they must resist incl ement weather , they must 

def end themselves against paras it es , predators and competitors, and 

they must run the machinery for proliferation. The s e activities must 

cl early go at the expense of overall photosynthet ic yield. As the 

fl exibility of the physio logical processes in the plants has its 

limits, a depression in the overall photosynthetic yi eld remains 

even · ~hen man undert ake r;t to supply the plants with water and minerals, 

to shi e l~ them from en emi es , etc . 

Se condly, the pr esent plant stands at the end of a very long 

evolutionary line. It has evolved through mutation and selection. As 

is gene:vally true .in evolutio:r , the separate, subsequent, st eps cannot 

have been too large . Ther efore. th e pl ant could d0velop the photo

synthetic machinery only gr adually on the basis of preexisting 

features, and the existing machinery must st ill r e tain part of the 

heritage . In other words, the plant has in its bioener getic processes 
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reached what has in evolution been accessible to it, account being 

taken of the starting and intermediat e condi~ions . Consequently, the 

properties of the machinery cannot be as good as if it had been 

designed rationally without any constraint due to evolutionary 

history. 

To make this point clearer, another line of evolutionary change 

may be recalled. It is essential for man to be upright and. to have 

his hands free for tool-making. A rational designer could in the 

creation of the mechanisms for movement of a biped similar to man 

have optimized for movement on two l egs. In reality, in evolution we 

st arted off as fishes. They changed into quadrupeds, which only later 

gave rise to bipeds , Having inherited the organisms as a whol e from 

our ancestors we could not entirely shed their anatomical and 

physiological' features , or else our own body would not work at all. 

But this went at the expense of efficiency in upright movement . 

Varicose. veins, testimony to the overloading of the circulatory 

system of the legs, are a dramatic, though not the most important, 

expression of inefficiency. 

The conclusion is that man can hope to build artificial photo

chemical machinery on the basis of vec torial membranes that is 

superior to the natural machin ery . Constraints exist neither due to 

the need to fullfill alternative t asks nor due to evolutionary 

hl.story. We can· l earn from the plant wher ever we want to, but we 

need not acc ept all the plant's f eatur es . 

R and D work on the t e chnic a.l photolysis of water would not be 

expensive. No unduly l ar ge or complicated equipment for basic 

r esearch work would be needed , nothing compared, e.g., . to that in 

nucl ear rese arch stations. What is r equired are highly motivat ed 

scientists of top quality. To find them, the work must be given clear 

direction, high priority and public r ecognition ("prestige"). It would 

moreover be a tremendous advantage if efforts in different countries 

were combined in int ernational coll aboration rather than dissipat ed. 

The best thing would probably be an Int ernational Solar Power 

Institut e ( "ISPI"). It would have. c entral direction but need not all 

be und er one roof. On the contrary, it would be pref erable to have 

some departments in countries with abundant sunshine and others in 

countries with excellent infra structure. 
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While the photolysis of wat er is envisaged also for countries 

in temperate regions, the main advant age s will be obtained in the 

hot deserts which are now practically useless. Naturally, the 

concentration of power production in such area s will lead to 

problems between nations. The s e problems ought to be studied in 

time, but surely solutions beneficial to all countries can be found. 

(1) See, e .g. MARCUS, J. M.(1956). Chemic a l conversion of solar 
energy. Scienc e 122, pp. 399 - 405. 
RABINOVITCH, E.(1961). Phot0chemical utilization of light 
energy. Proc.Na t.Acad.Sci.,Wash. 41, pp. 1296-1303. 
DANIELS, F.(1964). Direc t use of the Sun's energy. 
Yal e University Press, NewHaven. 374 pp. 
DANIELS, F.(1972). Phot ochemic a l eff ects of sunlight. 
Biophys.J. 11, pp. 723-727 . 
BOCKRIS, J.O'M.(1975). Energy. The sol ar-hydrogen 
alt ernative . Archit ectural Pre ss, London. 365 pp. 
PESCHEK, G.A.(1975). Photochemische Nutzbarmachung der 
Sonnenenergi e . Bundesmini s t erium fur Wiss enschaft und 
Forschung, Vi enna . 55 pp. 
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26th Pugwash Conference 
"Disarmament, Security and Development" 

MUhlhausen, German Democratic Republic, 26-31 August 1976 

Agenda 

1. Problems of limiting and reducing strategic nuclear armaments and 
other weapons of mass destruction: 

a) Current status of SALT and other negotiations on strategic nuclear arms. 

b) Examination of validity and utility of the concept of nuclear deterrence. 

c) Ways to obtain massive reductions in the numbers of nuclear weapons:. 

d) A ban on chemical weapons and other non-nuclear weapons of mass destruction~ 
the validity of deterrence as applied to chemical weapons. 

2. Controlling the spread of nuclear armaments: 

a) The problem of nuclear non -proliferation and the spread of peaceful nuclear 
technology. 

b) Comprehensive test ban . 

c) The problem of peaceful nuclear explosions. 

d) Security issues, e. g. nuclear-free zones. 

e) Doctrines of use of nuclear weapon-s in conflicts. 

3. European security issues: 

a) Implementation of the agreements of the Conference on Security and 
Cooperation in Europe. 

b) Progress of the Conference on Mutual Force Reductions. 

c) The problems of all-European cooperation in economic, scientific and 
other fields. 

-i. Development and security: 

a) Implications of the concept of security for developing countries: 
military and non-military aspects. 

b) Conventional arms race and the growth of military budgets. 
! 

c) Inter-relationships between patterns of utilization of the financial resources 
of oil-producing countries and the arms race in the Middle East and elsewhere. 

d) Non-military threats to the security of developing countries: e. g. use of food, 
oil and other natural resources, manipulation of natural phenomena, role of 
multi-national corporations, and other activities. 

e) New directions for international cooperation for development, including 
code of behaviour for international scientific cooperation. 
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Developments since the 25th Pugwaeh Conference in · · 
1h dras have tended to cre'a te increasing doubts regarding 
t he conventional wisdom on nuclear weapon proliferation. 
It t-raa one of the OO.sio tenets of this conventional 
't>li udom t ha. t a kind of domino effect operates in nuclear 
-rco.pon p.roli:6erat1on. A sixth nuclear weapon powel.· . must I 

inevitably lead to seventh, eighth, ninth and so on. 
l Iagh among the list of candidates for proliferation used 

to be Japan , Federal Republic of Germany _and a number of 
European States with advanced technology. It is now 
quite obv:t ous after the ratification of Non-.Proli:feration 
~reaty by Federal Republic of Germany and Japan this 

, I 

I ; 

. ~. '. '·I 
domino thesis on nuclear proliferation would need to be 
complet ely re-exa~n~d . · The number of States which have 

r ···I, •i1 
' · ' 

I 

:not signed ar,td ratified the Treaty and which have the I 

technolo gi cal and manpower base to go in for the 
/ manufacture of nuclear weapons, in the foreseeable 

f uture (next five to ten years) are so small in number 
it appears to be somewhat questionable to talk of 

o I 

' I 
I I 

!)):•oliferati on as a general world phenomenon •. It would ·' 

,. ' 

I l:I.Jl p<:ar more heJ.ptul i:ri ~nalysing the issue of proli
fe r a tion of nuclear weapons if it is exami~ed ·in the 

I .. 
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I - ...... . I :p.t.o~ 

' I 

I , '' '',1 
I . 

II 

I 

I, 

'I' 

I 

·' v 

'. 



'· 

•• 2 •• 

.situational qontext of the individual etatee rather 

than as one that will fit in within the framework ot 

u domino thesis analysis . . • ! 

One hundred States have ratified the Treaty. 

Two nuclear powers have not signed the Treaty. Many 

other States are either too small or have not yet reached 

the technological sophistication for the purpose of 

n umfacturing nuclear weapons through their own efforts. 

Among the other States who have not signed or 

ratified the Treaty and who rray develop a future poten

tial to :manufacture weapons, it is difficult to ascribe 

to all of them weapon intentions at least in the near 

i'utm .. ~~- · It is not unlikely that at least somel among 

them have decided to use their non-signature or non

ra tification as bargaining leverages to secure various 

ob jectives. Some may seek to enhance their own security 

through enlarging the uncertainty for their neighbours. 

Others may seek to use the nuclear option af;'ainst the 

rising aspirations of the majority of domestic popu

lation. and yet others may use the nuclear option to 

put pressure o~ weapon countries to accept progressive 

disarmament measures . Since the nuclear weapon 

countries have made the nuclear weapon a symbol of 

p ,.,rer and prestige it is also likely that some of 

those who have not signed or ratifted the Treaty 

~.nton to uso their nuclear option as a surrogate 

f or nuclear weapon prestige . 

• • • p. t.o . 
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The recent British decision to go in for 

independent manufacture of Tritium underlines the 

importance the British attach to the continuance of a 

modest nuclear force, which is not ot high credibility 

and the prestige it confers on them. The debate in 

the u.s. Strategic Community on the number of warheads 

and throw weights etc., gives an impression that 

nuclear weaponry to-day is used in international 

politics somewhat on the lines gold stocks were used in 

internati onal economics. Gold by itself was of limited 

use; its value largely depended upon its acceptance by 

the internatior~l trading community. Similarly to-day 

the maj or nuclear wea pon povJers are attempting to use 

their nucle~r weapon stockpil~s as a n interna t. ·om 1 

currenc,~ of JOHer .. .i f t~is i !l s o th~n :t t i::J ly 

logica l to expect other na tions \.fho J::u.q ve a nucl~ar 

option to use t ha t as a symbol of po\ver and prestige. 

It is unreali s t i c to expect t hat while t he five 

nuclear weapon powers are to be permi tted to use t heir 

weapons as t he symbol of power and prestj_ge other 

nations would not even attempt to der ive some advan

tae;es out of t ha t si t t.m tion through t he non-exercise 

of t heir option merely by remaining unconnlli tted to 

the Non-proliferation Treaty. I t i s t he behaviour 

pattern of vTeapon po'~rers and t he legi ti:n:uwy accorded 

by t he international community t o t he use of t hese 

weapons as a currency of pmter which m."l lce it advan

tageous f or nati ons Hi t h nuclc<l r po t ential to 

p.t. o. 

. ' 
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re~erve their option. 

By and large there is general recognition 

that the probability of the use of nuclear weapons 

except in situations of extreme asymmetry ie yery low. 

But t he nuclear weapon powers r~ve continuously 

focus sed attention on the \-lea pons in order to project 

their own image s as nations of power. The prestige 

and power attached to t he weapons also came to be 

associated increasingl y \..ri t h nuclear technology. 

Therefore in t he i nternational game of power natiom~ 

which cannot or do not want to exercise the nuclear 

'l.·leapon option have increasingly tended to use nuclear 

technolog"IJ as a symbol of power. The non-nuclear 

nations whi ch have signed the London Agreement on 

export of nuclear technology may be deriving some satis-

!action thrl t t hey are members of an exclusive club 

dealing vri th nuclear technology--an associate club of 

t he five nuclea r weapon po"l..rers. So l ong a s nuclear 

weapons are coins i n the international game o:f power 

the nuclear !actor (either in terms of Po J. E., export 

of nuclea r technology or reservation of nuclear weapons -option) will 1)e a crucial !actor in inte~nntional dip

lomacy . ~rho s e who have been lo oki ntr t the na t1 ons of 

the world only in two ca tegories--nuclear and non-

nuclear--mus t l earn to understand the multi-dimen-

~ional character of t he nuclear factor in international 

relations. Just as domino t hesis in regard to spread 

• • • p.t.o. 
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o~ communism in Asia proved to be too simplistio, so 

also \·rould a.ppea.r the domino t hesis in the field of 

nuclear proliferationo In both ca ses the factor of 

nationalism tends to be grossly underestimated. 

More the nuclear weapon powers proclaim t ha t 

nuclear weapons i n thair hands are sa fe and they are 

unsafe only i n t he hands of other non-nucl ear weapon 

powers and mor~ t hey convince t hemselves of thi s myth 

grea ter is the bar~ning power of non- nuclea r wea pon 

~l!tWttt-e :nati ons with weapon options in t he i nternationa l 
~--

.communi ty . On t 11e ot:1er hand if tl1e nuc l ear \.feapon 

powers concede t .mt there i s s till consi derable danger 

of nuclear wa r among themsel ves then i mpli cit in t ha t 

will be an admi s sion t hc. t the so-ca lled Non- preli fe-

ration Tr oa t y has no t a chieve(l its objecti.ve even i n 

a partial mer'.. snre . Se condly their credi bili ty in 

re gard to their "intenti ons t o a chieve a r ms control and 

legitimacy of their demand t ha t ot her nations should 

surrender their nucl~G r options diminish sigflificantly • 

.A s time goes by , s oiTJ.e mor e nations Jhj_ch are 

to-day rema ini nc out s i de t he l' on-proliferation Tr ea ty --
may ac cer'ic to i t as they r ea l ise t hat t~1ey do need 

external assi stance to develo p t heir nucl ear t echnology 

a nd such a s si s t ance cannot he obt a ined outside t 1:e 

re gime of t he Tr eaty . Tha t 1T'.R,1 fi!k"l l ly l e::;.ve per :.a ps 

a 5li ghtly l a r ger nuinbe r of na -'- t ons t han P 1e pre s ent 

number of five nuclear He8.pon po1. .. re r s .,., -:_ th aut a rchi c 

nucl ea r t echnolo g:-r--fi vc r L t 1., ~1 lCle:;.r \veapons and 

. . . p.t.o. 
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per~pe a ~imilar number of preeently non-weapon natione 
~ with r eal and effective weapon optione. ETen thi1,lev 

lo pment may take quite eome time to oome about. Ie 
tha t world neceeearily a more ineeoure world than the 
proe nt one? Or will the world learn to liv~ with that 
Bi t uation ae it hae been living with the pree nt number 
of nuclear weapon powere? The eenee of 1neecurity 
a bout the world with increaeed number of nuclear weapon 
pow~re can be mea8ured by the urgonoy dieplay~d by the . 
prosont number of five nuclear weapon powere to deprive 
tho nuclear weapone ot their power and preetige and 
tuko meaningful etepe to reduce their weapon etoolc-

. -. pile~. It may also be meaeured by the eenee of urgency 
and concern ehown by the international community in 
oxorting preesure on the nuclear weapon powers te 
br ing a bout the etepe mentioned above. ~he develop- , 
monte of the laet !ew yeare--the total abeenoe of any 
preeeuree on the nuclear weapon natione to out down 
thoir etockpilee, the rolative complacency o! th~~nter
national community ae witneeecd by the ne~tivo reeulte ' 
of the Review Conterence on Non-prolite~tion Treaty, 
the increasing stockpilee ot weapons, dieouseione on 
etrategiee to reeort to tiret uee of nuclear weapone 
()tQ., tend to lead ono to oonolude p:Lin!ully that the 
world ie more likely to adjust it~elt to inorea~ d 
numbor o! nuclear weapon power~ rather than take et~pe 
·to r~duce the nucl&ar weapon etockpilee and rever~e 
the current direction o! arme race. In other words 

• • • p.t.o • 
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it would appear there 1e a eubliminal aooeptanoe that 
the world o! ten nuclear weapon powere ie not neoe,~arily 
a more dangeroue world than that ot five nuolear weapon 
power e. 

. Conventional wiedom &leo tried to deny the 
utility of PNE. The recent Treaty b.,t,.,reen u.s. and 
u.s.s.R. hae eetabliehed the viability and utility ot 
peaceful nuclear explo~ione. Thoee nations who have 
been m• intaining t ha t the right to conduct pence:ful ex
plosions should not be mixed up with rentmciation o! 
weapon optione are likely to feel vindicated by the 
l a t es t Tr(l)a ty. As further advances are mde in the 

a pplicati on of the P.NE there will be increaeing preeeure 
f rom non-,.reapon Sta to~ that they muet have a ehare in 
tho t 6chnology. The approach that nuclear epread oan 
be halted by denying technology ia an unrealietic one. 
Such an approach did not prevent U.S.S.R., U.l{., France 

~ 

and China !rom becoming nuclear weapon powere. Vefeaillee 
Treaty did not prevent Germany !rom deTeloping airora.!t, 
armour and other military technologiee denied to that 
country under that Treaty. 

The recent emphneie on placing conetrainte en 
transfer o! nuclear technology by a group of eupplier 
oountriee has evoked coneiderable reeentment in the -third world. Thie ie eeen ae a manifeetation of neo-
colonialism and technological hegemony. Vlhile euch an 
approa ch ma y elow down the development of nuclear 

• • • 
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t"chnolotrJ in th~ third world by a few yeare 1 t cannot 
nltor,ethcr atop development o:r autarchic teohnolo~ee 
in eome of tho major thtrd world countriee. The price 
of thie strategy ie to convert the nuclear ieeue into a 
confrontation between north and eouth and make the 
devolopment of nuclear technology ae a eymbol of ae~~:r~· 
tion of autonomy trom neo-colonialist dependance. · 

Thie foeling that attempte to exnroi~o control 
over nuol~n.r technologies of third Yorld countriee hne 
to it a dimension of technological hegemony ie etrengthened 
by C~)rt.ain developments in the developed countries. 
~'ht,ro ir.J an attempt to entruet some of the eophieticated 
t~chnolog.l. M:!, denied to the . third Yorld to multi-
P<\'L 1onn.l Cor porn tione. l,.Jhile attempting to t::m~~o, 
i1n-r.onc very fJtringent ea.fcguards on third Horld nn tion 
nncle::~:r. teclmologiea, adequate concern hae not been 
<lir~ pJ.o.yed on unn.coountabili t~l of hundrcde of kilograme 

....... of fi~J~il~ YnL:tter:tal in the nuol~or indu8triee of the 
devl':'llopen co1.mtrie~. Earlit:'Jre r•~ferenoe was m::lii~ t" 
inrir1eq1Hlte ooncern about the dangerf'l of nuclear \m.r 
breakinG nut among the countries \.rhich have \Joa.pon 
8tookpile~. For the~e reason~ 1 t would appear to m..flny 
in the third world th~t the bogey o:r nuclear prolife· 
rntion i~ b~ing raieod to euetain the teolu10log.toa.l 
imperinlisro of the eretwhile imperialist countries and 
~heir close nM~ociatee. There can never be any credi• 
bili t ;r :. 1!. the ~tepn o.dvoon.ted to halt nuolear proli
f.,ra :.1.'-':n till t}Je nuclear weapon }.JO\-rere di~arm to a 

••• p.t.o • 
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~ignific~nt extent. etop their veapon production and 
~ubmit all their inetallatione to equitable inter
nation~l ~afeguarde and oontrole. 

The eolution ~o the problem ot ,em.teguarding 
• 

diver~ion of fi6eile mater,ial5 ie not to imposo inequi
t~bl~ controle on developing ·oountriee but to evolve 
univcr~n.lly applicable eafeguarde. To put the fieeile 
rrn.ter lnl p:r-oduction under mul ti-na ti.onale "rill oneure 

thn c1ominnncc of certain technologically advanced 

countrie t~ . No univereal ea.feguarde are · poestbl~ unleee 

th() \·H~ '-'. ::;>o "l production ie dieoontinued and the wca.pone 

nrt! reducc; c~ . Those arguing in ta.vour o:f over-whelming 

rr.-:tj ori ty of the na tione of tl1e world a.cc~pting obli

cn.t ion~J whteh five nations of the world would not 

nccMpt urn ueking for an impoesible eolution. ~--- . 

Simtlnrly advocacy of p..1.rtial ~olutione not 

~c~epted in the indu~trial areas of the world to other. 

p.':l.rt~ of the world a.p;ain 8I!Vlc1m of neo-coloninli~m and 

rt: '1de rn:U:~ecl ver~ion of whi ternan' e burden (1octrine. The 
nucl~'Jr f:t:·e e zone 18 a p-1.t.hetic attempt to per~uade 
th~ t.h! :r-it \v~"~1':"Jd thEtt '"hnt cannot be praoti~ed in 
Eur~r~ '.-!1_11. be Bucce!!reful in their part~ ot the \..rorld. 

:r::r Ti c p~··. c 1 r :~'~]) plan or G~mullm. plan cannot be 1mple
!·l~nt~i1. i .n Cent:ral Europe whore all oountriee have 
l'nJ.hl'lcri·h~cl to t}:e cl~ctrine of non-proliferation 

,_,lwt nre i t~ imr·lic.'ltione? It .could mean thnt tne 
r, o1Jr1tri ~e oonce~:·ned are not able to decide the issmt 

• • • p.t.o • 
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t:r them~elvee e.nd are eubject to powerful ~ut~ide 
in!luence. It could al~o mean that the countries oon• 

oerned have not &bju.red their tnith in the utility of 
nuclea r weapone in ea.feguarding their eoourity but 
nr~ in the happy poeition of pro!eoeing to be non-
nu~le~.r end hn.ving other natione• nuolnar weapene 
nv::d l:.'~ 1 ilt'l to them :t'or their eeouri ty. Thie ie like a 
m1.n calling him~~Jelt celibate beoau~e he is not married 
to the WO!!llln he is 11 ving with or a person being a 

In •'t mb~~r ot the Teetotaler~' Society becauee h~ never 
p::tyr1 f or hie drinke. In tact no country whioh permi te 

nucl C:nr 1...rcn. pone on i te eoil or \-lhioh ie e. membe:r ot an 
.'1l lic.nce uys tem which relie~ on reeort to nuclear 

\·Jf'!~rmns in ca!le of '..rllr ean .really be called a non

m wl t~~1 r \..reapon country. The real criterion ot non
l.l.1J t:! 1t:~'-r vc!lpon etatua ie th~ renuncintinn ot the dec
trine of uee ot nuclear weapone in war. It ie net 

~nonr·:'f-) t:r n country deolnrce tha t 1 t \rlll not manu-
f:"lot,n· ~~ m:tcl enr weap(')nf3, etore nuolear weapon~ on 1 te 
l'loi l r:md allow ~ther CcHmtriee to bring nuclear weapone 
to i tfJ ~o:l. l., So long na ~uch countries depend on 

m1 1it!l ry a lliances in which the pnrtnere have nuclear 
wenpon~ and the latt·er believe in reeorting to nuclear 
uer.t. pon~ e.a part ot overall dootrino of \.m.r it ie -

. - . I 
/ d:t :fficu.lit ) to oa. tegoriee them a :!I non-nuclear \!eapon •\....,. ·-

C0'.lnt-rics.. There are reaeon.e to believe that adherence 
to Non- vrol iferation Treaty by eome of these countriee 
~_r1 n ~1 i 1 i<1_...~'1}"..Q_9 UO for the nuolen.r weapon protootion 

••• p.t.o • 
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th~y receive. In other word~ they ~ubeoribe te the 
L I! ' 

theni~ of non-prolitera tion ~olely hec.11u~e they·. are 

intogro.l pnrt~ of the ~y~tem which 1"' proliferating 

nuolon.:r "'~n.pon~. In the oiroum~tancee 1 t ie difficult 

to under:!ltcmd the theeie that oountriee could be membere 

of nuclcur :f:ree zone \oTi thout i t.e being detrimental to . 

ullinnc~ urrangement~ they may have entered into. 

It i~ often eaid that nuclear free zonee enhance 

t h t'! f10Cnri ty of member Stn.te~ becauee there will be a 

L'U::t. r ::'.ntce t'm t nuclear weapon State~ will not u~e their 

"·'e e.ponr.~ n f,D. inst t hem. 'vlhat io thi~ guarantee worth? 

~1 rw nucle:1r \-Jenpon State3 are not prep.1red to aocept 

ea ch o t!1cr' ~ gun.rD.ntee about the no fir~t u~e of nuclear 

HC; ::t pomJ or trea tieB which guarantee trontierf'l in Europe. 

If t he \.rord of t he Soviet Union to ree~pect the :fron

tier~ in Burope ie acceptable to the United Statee, 

('- t hC1n th~ l~ ttcr Bhou.ld have no difficulty in entering 

i nto o.n intcrxm.ti onal agreement on no flrst uso. Nor 

Chi na.'~ 'no fl:rr.1t n.<;~e ' dcol9.ra tion npp~;~re to be accep.. 

t n1,le to c· th~r nuc l ea r poHer~.. In n.l1 thc1Se ca~eo the 

nurloar JmHcrs appenr to l:nsc their necuri ty dec trines 

mo1·e o t n ca l cu.lnti oJ?, of tho C~l r-:tbili ttoe (lf their 

p o·te:ntittl r~dversa.ri et3 thnn on t~1eir dcclnrcd intentione. 

I f ~o L)H cnn t h e non-nuclear Hen pon pol.rero ndnpt n 

~ 1ffer~ nt cri ter ion to judge t ho like ly behnviol~ 

p;\'t,+,c· :c ~ L of nne~ cur powertj and n cc<!'pt their rru2rnnteee 

in J:' () {_';·rd ·t,(') rinclenr f r ee zone ~ ? Such a. guarontec will 

116 rela t ively r. .ore cre,a bl e i f the nucl~n.r t-renron powere 

e n -;;er in '~O o. :rtc fir~t use rtg!'c ~·n'.ent o.nd re(h .ce th~ir 

• • • p.t.o. 
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~tcc~~I~ilN'J eign.ifienntly. At a time when the arsen&la 
o! ti ve nuclear weapon power~ are many timee what fe" ... 4

. ' 

rcqui.r~t1 to inoineru te the entire ·world · and when they 
by the r 'Lehnviour demonetrate that they do ·not accept 
eaoh other'~ guaranteee it ie ditficult to ~.xpeot a high 
de~~e of credibility in the theeie that nuclear tree 
zone~ ~nhn.noo the e~cu.ri ty o! na tione. I! it \.rere ee 
why h~~ nat Central Europe 1I11plcmented Retnoki and 
CM!ullm plane? 

v!i th th~ exception of a !ew oountriee the entire 
induetrialieed belt in the north ie in one nllianoe . or 
the other \..rhich reliee on rc~ort to nuclear weapone ae 

I 
the ba sis of ite eecurity volicy. It ie believed ~nd 
often proc.~laimed by the eeta.blishmente of many of theee 
C(nmt:t•i e n that King A tom hi:U!! been mn.intaining peace. 
In epite of ulmo~t all these countrioo ~ub~oribing te 
lJon-proliferation Treaty none of them ha~ taken any 
ra~n.ningful step to dera·te the role of nuclear weapone fGr 

"(~their natiopal eec,Jrity after the ~rree.tyo (The Soandi
nnvinn !Juclear Free Zone wae there even before NPT). 
In f nct there has been .considerable oppo~ition to the 
propo2al to reduce the number of tactical nuclear \Tar-
hco.d~ located in Europe. Vigoroue etepa have been take·n 
to modorni~e the tactical nuclear force. In -the!!!e cir-
cum~tancee advocacy of Non-proliferation Tre~ty to the 
developing oountriee, ov~rwhelming mnjority ot whom 
nre non-aligned ~eeme to be an attempt nt diearmtng the 
un<J.rmed! The entire philoeophy u.nderlying the oenven-. 
tional wi~dom "urrounding Non-proliferation appeare te 

••• 
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be a torm ot neo-colonialiem. .. ... ~ . 
I .l ·~ "' ' 

., 
. _,, '· 

I! real advance te to be mnde towarde the 
i -tundnmenta~ objectiv~e e! the Pugwaeh ~ovement · the 

essential distinction between Non-prolifera~ion theeie 
v.nd the former have. to be appreciated. There ie oon-
3iderable eohizophrenio thought eTolved around Nnn
proli.feration. Non-proliferation, ne proclaimed 
to-duy in the world is a etatic concept, meont to 
f~ n~mre the dominance of the eretwld le imper:tnli~t 
powers, polarise the world into technologically 
ndvnnced na. tions and teolmologicnlly under-developed 
nation~, perpetuate the !nlient role ot nuoleur weapone 
in etrnteg:i.c t hour,ht, continue the Rrms race and to 
~erv~ n~ a decoy vie a vis the real ieHue, namely 
nuclear · disarmament. In tact the y~!nrs epent in 
advoca ting the Non-proiiferation thesis are years 
wneted in regnrd to efforts which ought to h.ave . been 
pressed on to ad·,iocate nuclear disnrmrnnent. It ie not 
forti -tuous t hat t he str"t tegi c e~tf:l bli~\unente o'f mnjor 
nucle[:l.r powers o.re great eupport~rs o:r. Non-prnli-
!eration the~ie. 

Therefore the Pugwaeh Movement muet recogniee 
nnd proclaim thnt non-proli :ferotion thesia doee not 
only not serve the impera t1.ves ot dt snrm':l.lnent but hae 
been a eoporofi.o. f:l eco't'\dly it must nleo lle recog• 
nised that no men8ure "'hich dietingutehes the indue
trinli sed nn tione fro in developing nntions and eeeke 
to :tmpose differentiated obiigatione '"ould cone.ti tute 
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n. m~a.ning!ul etep tovd.rde di:!!!lrim.ment and Wt'rld peaoe. 

The partial nuclear tree zonee come under thie category. 

It muet be recognised tt~t real proliferator of nuclear 

veapon~ ie the mi.litary doctrines which rely on reeort 

to u~e of nuclear weapon~. Con~equently eo long ae ~heee 
--. 

doctrinee are profee~ed by the induetriali~ed oountriee 

of the world nuclear proliferation cannot be etopped. If 

poese~sion of nuclear \-rea.pon~ ooneti tute a eymbol of 

J:>o\.,rer, presti~e 01.nd epeci.al pri vilege for nntion~ it 

will be impoe~tble to 8top ~ther n.9.tione from ueing 

nuoleu.r technol0[,ry o.nd nuclear opticme to acquire varying 

de greee of power, prestiee unci epeoial reoogni tion. 

If t heee f~. otors are taken as the ba.eis to 

:formulate meaningful ete-pe to\.mrde nuclear die~rmnment, 

thon t he following two pointe would merit the most eerioue 

con:3 iderati on of thts Conference. 'rhese aspec t s have 

n.lreo.dy been di scue~ed in the Pugwnsh Moveme! nt and wha t 

i~ sought to be done here ie to delink them from th~ 

conventional wisdom on proliferation --

( i) The most important conclusi on that er1erged 

from the Kyoto Syn.posium is about t~1~ negative 

:feecl btaclc t he doctrine of deterrence coneti-

tuted for nuclenr cl i sarmnment and vorld peace. 

It lrae felt th..1t research eltould be pur~ued to 

expose the basic untenability of doctrine o! 

deterrence, the in-built logic in t t to fuel 

tho nuclP-nr arrns race, o.nd its totol inadequacy 

to deal Hith t he C('):nplexi.ties nf t he present 

day interMti. onal political l!!ltruct ~n·e. 

• • • p.t. o • 
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(ii) 'J~he Madrae Pu.gwa~h Conference recommended for 

consideration n glebal nuclear free zone, ~ince 

partial and restrtcted nuclear free zonea in 

developing partf'! of the Horld only gave ri~e to 

lil. n impre~:sion that while King A tom \rlll preserve 

peuce in the industrialised area~ ot the world , 

peace in developing area!'!! ,.,ill be pre~erved by 

keeping them unarmed nuclear-,.Tise . In other 

,.,ords the JUrtial nucl~ar free zone proposale 

look like the revival of the imperiali!'!t 

doctrine of "'hi te m::tn ' ~ burden. The glo tal 

nuclea r free zone would extend undifferentiated 

treatment to all nations of t he '"'orld wishing te 

join it o.nd will not be a poor man' 8 club with 

\·lhich t he affluent n.R tions would have nothing te do. 

'rhese t,,ro idene if pursued further would help 

si~1Jficantly to focus at t ention on the real issuee 

underlying the current problem of international in!'leou

ri ty ari sing Oltt of the existence of nuclear weapons 

and clear the fog of non-proliferation the~ie which hae 

been used to cloud the real iesue and promote the 

interests of nuclear "'eapon po,.,rere. 

-: oOo: -
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A WORLD MADE OF PLUTONIUM? 

In a Declaration on the 30th Anniversary of Hiroshima, 

J.T.Edsall, H.W. Kendall, G.B.Kistiakowsky, H.C.Urey and 

J.D.Watson, all American physicists, chemists or biologists 

of the first rank, wrote: 

"It was no mistake, followin g Hiroshima, to try 
to make use of nuclear energy for peaceful purposes. 
But it was a serious error in judgment in the 
following decades to devote resources to nuclear 
development to the virtual exclusion of other 
alternatives. It has also been unfortunate that 
the efforts to commercialize nuclear energy allowed 
safety and national security proble ms to receive 
less than t h e required consideration. The nation, 
on the thirtieth anniversary of Hiroshima, must 
take note of these facts, diminish the large growth 
rate of the nuclear program, and ta k e other 
appropriate steps to ensure adequate energy for 
the nation." 

Thus, starting from present widely held doubts about nuclear 

pow~r, the question , has been raised concerning t he extent to which hopes 

for an important role for peaceful nuclear power were 

justified in the past. This indeed appears to be an important 

question. To the present author the search for an answer does 

not appear to be merely an academic e x e rcise-; it may help to 

find the right attitude for the future. True, to some people 

history just serves to justify present and future actions; 

in this case, the temptation to fit history retrospectively 

to presumed present needs is overwhelming. Others are ready 

to learn seriously from the true course of history. For this 
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purpose, one must compare the ideas, intentions and actions 

of men in the past with the historical developments which 

later actually occurred . With this attitude, the study of 

history is a real help in decision making. 

It may be stated straight away tha~ in the view of the 

present author it is not good enou g h to try to explain the 
) 

swing of thoughtful scientists from enthusiasm to scepticism 

by saying that the technical and organisational difficulties 

of peaceful nuclear power were underestimated in the early 

days. 

Hundreds of pioneers, 1n sev e ral countries, too k part 

1n buildin g fundaments for nuclear energy, including nuclear 

weaponry. By no means all of them gave thought to the social 

and political consequences of th ei r actions. Some were 

impressed by technical brilliance and the possibilities for 

steep carreers. Others had in mind mainly the presumed 

national interest of their own country. But a number of the 

pioneers had, to a smaller or lar ger degree, a feeling of 

responsibility towards mankind an d its future. Amon g them, 

P.M.S.Blackett, J.Franck, F.Joliot an d L.Szilard might be 

named. It is probably fair to say that; in broad outline, 

however much their views differed in detail, scientists of 

this kind considered: 

A) Work on nuclear weapons is, in the face of the 
mortal danger of such weapons in Nazi hands, 
a bitter necessity. 

B) There is a good chance that after the War the 
anti- Nazi coalition will succeed in building 
a peaceful world with restriction of nuclear 
technology to constructive uses. 

I should 1n 1976 still say that in the circumstances it was 

reasonable to hold these views. But while after Hiroshi ma 
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and Nagasaki nuclear weapons fortunately were not(yet ?) 

applied to future killings
1 
it can hardly be said that point B) 

has come true. 

Whatever hopes were held in the 1940s, now terrible tensions 

exist between the nations . Peaceful coexistence and d~tente, in 

themselves li mited objectives, are tender plants indeed. Some of 

the less responsible politicians advocate a return to the 

c o ld war -- in a world that is far more equipped with nuclear 

arms than the world of the 1950s. Some egre g ious persons weigh 

nuclear first stri k es, whether in a situation of actual 

conflict , or even out of the blue sky . We are sitting on a 

vo lcano . 

The arsenals of nuclear weapons c ontinue to grow at a 

disheartening speed and the force of the weapons is being 

improved all the time . In spite of atte mp ts to prevent 

pr o liferation , more and more countries are acquiring nuclear 

explosives and the capability for weapon production . The 

temptation grows to use the weapons fo r ''quick, surgical 

Operations ' ' , as the phrase has it, in t he illusion that no 

escalation will occur an d nuclear warfare c an be li mi t ed . 

What are the consequence s for peacefu l nuclear power? 

The unfortunate fact is that nu clear po we r for peace 

cannot be technically divorced from nuclear energy for war. 

Whether we want it or not, every power reactor is a factory 

of nuclear explosive . Each gigawatt - year of nuclear electricity 

gives rise to at lea s t 200 kilograms of plutonium . Admit tedly 

the efficiency of plutonium as a nuclear explosive depends 

on the isotopic ratio of plutonium 239 to plutonium 240, and 

a high isotopic ratio is , in turn, correlated with the price 
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of t he kil o wa tt-hour. Ne verth e les s the fact r ema ins tha~ from 

the technical point of view . any g overnme nt in control of a 
I 

sufficient capacity of nuclear p o we r stations c a n freely 

decide on the quantity and quality of nuclear we apon s . Who 

will mainta in that the eagerness o f certain countr ies with 

ample r es ources of fossil fuel to acquire nuclear technology 

is unin fl u en ced by military considerations ? 

"Peaceful" nuc lear pov1e r i s, in our world with its 

multiple antagonism s , capable of becoming a factor for war. 

In a number of cases it has already been misused for the 

manufac t ure of weapons. I n particular, the fast bre ede r 

reac t ors, objectionable also on 1 2) o t her grounds ' , lend 

the mselves to the production of plutoni um o f h igh weapons 

quality. Tr ue , t he decision to p re pare or commit a gg ression 

depends on so cial -political factors . But these fac tors are 

entan gled with the facts of relative mi litary stren gth . 

Could the Europe an states o f the p as t have tried to bui ld 

colonial empires without their overwh~lming technical 

sup eriority? 

With the growing and spreading arsenals, the possibilities 

for mishaps, for human failure and f or irrational d ecisions ~so 

increase rapid l y . Be it re ca lled that the U.S. Minis ter of 

Defense, Schlesinger, by no means a dove, thought it advisable 

to issue a warning to the military five days before Ni xon's 

resignation that "unusual 11 ordersfromthe Co mmande r-in-Chief 

of the armed forces, the President, were not to be ob eyed ... 

Quite rightly, all over the world a lot of consideration 

has recently been given to safety in reactor operation, in the 

transport and treatment of irradiated nuclear fuels and in the 

st orage of wastes (fission products and actinides). But the 
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safety problem is also subordinated to that of peace and 

war. The conditions of safety have been spelled out by our 

former Pugwash President, the Nobel laureate, H.Alfven 3 ): 

11 Fission energy is safe only if a number of 

critical devices work as they should, if a number 

of people in key positions f ollow all their 

instructions, if there is no sabotage, no hijacking 

of the transports, if no reactor fuel processing 

plant or reproc ess in g plant or repository anywhere 

in the world is situated in a region of riots or 

guerrilla activity, and no revolution or war -

even a 1 conventional 1 one -- takes place in these 

regions. The enormous quantities of extremely 

dan g erous material must not get into the hands of 

ignorant people or desperados. No acts of God * 

can be permitted 1•1 • 

The problem of the nuclear toxicity of plutonium should 

likewise be seen against the backgroun d of the danger of war. 

As a chemical element, plutonium is indestructible; once 

produced , it lasts almost into all eternity, and it is 

practically the worst poison known to man. From the point of 

view of radiation protection, plutonium is an inventio n of 

the devil 1
). In their evolution through the ages, organism s 

have not developed to meet plutonium as a poison any more than 

as an explosive. 

If we could reliably keep away all plutonium from human 

populations, we might manage. The toxicity of plutonium 

naturally re mai ns hidden as lon g as it does not enter the 

biosphere.But imagine nuclear warfare. Enormous amounts of 

still unexploded plutonium would be scattered in finely dispersed 

form by nuclear bo mb s,shells and mines. In addition, power 

reactors with large loads of plutonium fuel would be dama ge d 

or destroyed . The toxicity is particularly 

* In the old language of shippers, 11 Acts o f God 11 are 

unforeseeable events. E.B. 
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pronounced for plutonium in the form of an aerosol, as it induces 

lung cancer; in warfare, plutonium would precisely be spread as 

an aerosol. Dispersal of plutonium cannot be reversed or undone. 

A country made uninhabitable by plutonium will remain so. Mo reover, 

winds will spread plutonium-laden dust, again partly as an 

aerosol, from the soils even further . 

There is a danger of a breakdown of controls and ser- ~ 

vices. It is absu rd to think that the elaborate standards set up 

in conditions of peace could be upheld in condition~ of war. 

But already in un stable peace condi t ions the temptation could 

increase in many countries to accelerate the race for more 

and better plutonium at the expense of technical safety, in 

res pect to toxicity an d otherwi s e. 

The particular techni cal features of nuclear energy lead 

to exaggerated technical, economical a nd therefore political 

centralization. Each of Weinberg's 4 ) nuclear parks with 

8 breeders and the n e eded reprocessing and waste disposal 

installations woul d represent a staRg ering i nv est ment and requi r e 

all-powerful central direction. At the same time, these parks 

would be very vulnerab le. Well before the advent of a plutonium 

economy a forest fire damaged a transforme r station in 

Ke lsterbach, nea~ Frankfurt, 1n April, 1976. Wi thin a short 

time, not only large part s of Germa ny , but a lmost all Austria 

lacked power. Very strong measures will presumably be taken to 

prevent nuclear parks from dropping out. 

To ensure the needed central isation, Weinberg proposes 

a doctrine-enforcing supranational authority, which is to 

last in perpetuity (sic), and for which in his view the Roman 

Catholic Church is the best example: 
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" Each country noH has its own Atomic Energy 

Commission that se t s standards o r , in some cas e s, 

actual ly monitors or operates reactors. Perh a ps 

this will be sufficient f orever . Yet no governme nt 

has lasted co ntinuously for 1,0 00 years; only the 

Catholic Church has su r vived more or less 

continuou sly for 2,000 years or so. Our commitment 

to nucl ea r energy is assumed to last in perpetuity 

ca n we think of a n ationa l entity that possesses 

the resilience t o r emain alive for even a single 

half-life of plutonium-239 ? A permanen t cadre of 

experts that will retain its continuity over 

immensely l o ng times hardly seems feasible if the 

cadre is a national body. 

It may be that an International Authority,operating 

as an agent o f the United Nat ions, could become the 

focu s f or t his cad re of expertise. The e xp erts 

themselves would remain under national ausp ices, but 

the y would be part of a worl dw ide community of 

e xpe r ts who are held together, are monitored, and 

are g iven a lon g -term stability by the International 

Authority. Th e Ca t holic Church is the best e xamp le 

o f what I have in mind: a central authority t hat 

proclaims and to a de g ree enforces doctrine , maintain s 

its own lon e -term social stability , and has the 

conne c tions to every co untry 's o wn Catholic Church." 

The features of a p lutonium economy , a "world made of 

plutonium", are a lso reflected in the abridgments of civil liberties 

that are ·widely envisaged . Even in peace tim~ armed gu ards 

are t o be used on a lar ge scale to protec t shipme nts of 

nuclear fuel. Police powers are to be e xpanded hugely. In studies 

for the NRC ( Na tional Reg ulatory Commission) of the USA 5 ) it 

has been proposed to subject the personnel of the nu clear 

power i n stallations not only to investigati ons of their 

persona l p ast and to constant supervision in respect to 

political views and foreign connect io ns , but even to periodic 

psychiatric examinations. General paranoia would follow 

even in ti me of peac e . How wou l d it be in time o f wa r? 

The wor d s of P.Handler 6 )( the President of t he US Acade my 

of Sciences) stand, although l a ter, under pressure, h e 

mo dified his statement. I n a speech "On the State of r1a n" 
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he discussed the consequences of an all-out commitment to the 

plutonium-generating breeder reactor as the world's primary 

source of energy, with 3000 nuclear parks, each with 8 breeder 

reactors: 

"That would mean putting 4 reactors on line each 
week for the next century and also replace those 
that wear out (2 per day at the final stage according 
to Weinberg. E.B.), an absolutely staggering task. 
When one adds the nightmare of the existence of the 
15000 tons of plutonium required for that many 
breeder reactors, the health hazard in handling 
plutonium, the police effort required so that no 
plutonium is removed for the con st ruction of illicit 
nuclear weapons, and the task of waste disposal, one 
need not invoke the possibility of a catastrophic 
accident to consider that this is an insupportable 
scenario". 

To conclude this part of the paper: It is obvious that 

in the nuclear age war has become an enormously greater disaster 

than before. But it must also be realised that nuclear energy, 

even supposedly peaceful nuclear energy, is itself contributing 

to the danger that war does break out.The trend towards a 

plutonium economy makes the maintenance of peace more and more 

difficult. While clearly the struggle for peace must be 

waged on all levels, account must be taken of the doubly 

perilous role of nuclear energy. Moreover, the attempts to 

keep nuclear energy under control will make human life 

strained and precarious. 

The eminent American scientists named at the beginning 

of this paper advocate a diminished growth rate of the 

nuclear program. Many other critics, in many countries, have 

also asked for delays. The main argument has been the need 

for better safety, to be obtained by technical progress. 

The criticism of the nuclear power development, as put 

forward here, is complementary. It refers with _full force 
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precisely to a plutonium economy if and when it is successfully 

developed all over the world. The target is the idea of 

a mankind dependent on nuclear fission in all foreseeable 

future. 

It is not realistic to call for an immediate full stop 

to reactor development. Too deep is the commitment of many 

countries, and too heavy the investment. E.g., France has 

gone "tout nucleaire". In the circumstances, supporters of 

nuclear energy unfortunately can point to the danger that 

even legitimate needs of the masses of the populations could not 

be met if nuclear power were stopped now, and no substitute 

were ready. However, it may not be too late to stop the 

development and the introduction of the most dangerous 

device, the fast breeders. 

Be that as it may, support by all people of good will should 

be obtained for alternative approaches to the world energy 

problem
1
at least for the future. In addition to stringent 

energy conservation, an international crash programme for the 

development of solar energy is needed. This source of energy 

is inexhaustible. The power of sunlight, as it reaches the 

Earth, is 170 million million kilowatts, 40000 kilowatts per head. 

Solar energy can serve not only heating, cooling and 

pumping needs, etc., but also the production of electric power 

on a large scale. In particular, the photochemical generation 

. 1 7 8) 
of hydrogen from water has extraord1nary prospects ' ' . 

Hydrogen is easily stored and transported. It is applicable 

to the production of heat and electricity, of liquid fuels 

and of food. It is non-polluting. Of course, large-scale 

scientific-technical results will require many years of work 
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but so they did in th e nuclear f ield, in spite of the generous 

support by the military-industrial complex. 

An International Solar Power Institute under the United 

Nations would be o f great help in concentrating forces and 

cons e rving sk il led manpower and fi nance. The Institute, which 

shoul d be geographically decentra li z ed, would also exert strong 

influe nce in fav ou r of wor l d pe a ce . The possibility o f fr ee 

collaboration of n a t ions in this venture for all mankind, 

without dan ger to national sovereignty~ would correspond to 

the r eal i t i e s of the int ernational s it ua tj on. Solar en ergy has 

high pot ent~al th ermodyn ami ca lly~ technologically~ economically 

and po litically, bu t l ow potenti a l mi litarily. 
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SOME RE lVIARKS ABOUT SECURITY AN D COOPERATION IN EUROPE 

Pugwash meetings have often tackled the problem of security, disarmament 

and cooperation in Europe. This circumstance is due to the fact that Europe plays a 

special role in the s ecurity of the world . This Pugwash Conference, however, is the 

first at which some new statement can be made about the political situation in Europe 

after the successful conclusion of the Helsinki Conference. 

The signature of t he document of the Helsinki Conference by the leaders of 

thirty-five countries has indeed been a gr eat s uc0ess . Perhaps it was because the 

elaboration of the document and preparation of the signature \vas such a great advc: .. nce 

that a bre ak, or at least a wa iting , could be observed in inte rnational relations after 

the Helsinki Confer ence. Taking into consideration the fact that the Helsinki Conference 

was not an obj ect ive in itself but a m easure for furthe r advance in international relations, 

we may pose the question of \\·by this period of calmnes s occurred. 

The Political Situation in t 1e l7SSR and the USA 

One im por tant feat ur e of the Helsinki Confe rence was that it led not to a bilateral 

t reaty, but to a multilate ral treat y, opening the way for better mutual unde rstanding among 

m any nations. The par amount importance of the superpowers, however, cannot be for

g otten. In asking about the c a~t s es of this calmness, we must concentrate our attention 

on the foreign policy of the nations involved. Perhaps v.re are not ve ry far from the answer 

if \ve loo'' at the political situations in the SO\'ie t Union and the USA. In the former, the 

So\"iet nation pre pared its elf for the 25th Congress of the Communist Pa rty, whereas in 

the l atter, this year i s devoted to t he pre sidential e lect ion. 

Fore ign Policy of the USSR 

At the Congress of t he Communist Party, first s ecretary Leonid Brezhnev 

maintained and s upported the t re nd of detente . Let us quote s ome t houghts: 

The s truggle to consol ida te the principles of peaceful coexistence, to assure 

lasting peace, to r educe 8.nL later also t o eliminate t he dange r of anot he r world \\·ar 

was, and r emains, the main element of our policy towards the ca pitalist states. 

It may b e noted that conside rable prog r ess has been ac hieved in thi s area in the 

}A'1S t five years. 
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The passage from the cold war, from the explos ive confrontation of two worlds, 

to d etente was l argely cmmected with changes in the correlat ion of world forces. 

:l3ut much effort was required for people -- especially those r espons ible for the 

policy of states - - to become accustomed to the thought that not br inkmanship 

but negotiation of dis puted questions, not confrontation b Ltt peaceful cooperatioD. 

is the natural state of things . 

In many ways , the r esults of the Helsinki Conference are projected into the fl!ture. 

Pers pectives for peaceful coexistence have be en outlined in a numbe r of fields -

economy, science , technology, culture, information and growth of contacts between 

people . Some other measur es , too have been defined to furthe r confidence between 

states, including the military domain. The main thing now is to translate all the 

principles and Lmderstandings reached in Helsinki into practir-al deeds. This is 

exactly what the Soviet Union is doing and will continue to do. Recently we made 

certain proposals for expanding aU-European cooperation .in a- numbe r of impor-

tant spheres. We shall continue to apply our efforts in this directioP, and expect 

the same approach from all other participants in the all-European Conference . 

Tlms, there are gains , and substantial ones, in the matter of arranging peaceful 

relations in Europe . 

The turn fer the b ette r in our r el ations with the United States of America, thP 

largest power of the capitalist world , has, of course, been decisive in r ed ucing 

-Lhe danger of another world wa r and in consolidating pe ace . This has beyond 

qt1es t ion contributed to the improvement of the international climate i.i1 gener al, 

and that of Europe in particular. Acting in complete accord \vith the guidelines 

s et by the 24th Congress, we have de\·oted very great attention to the cbjective 

of improving r elations with th u nited States . 

As a result of the negotiation wHh US President l\ i--'.;:on in I\loscow and Washington, 

and later -cl the meetings \\·ith Pres ident F ord in Vladivostok and Helsinki, impor

t ant mutual understanding in principle has been reached bet\';een i.he l e::t e rs of the 

Soviet Union a~Kl the united States o~ the ne ·essity of d"' ·cl o·)i.ng peaceful equal 

relations between the two countries . Thi is r efl ected in the ·whol e system of 

Soviet - US treaties, agreements and othe r documents . Unquestionably, t he most 

important of these are "The Basic Principles of Relations Between the Union of 

Soviet Socialis t Republics and the united States of me r ica" , the Agreement on 

the prevention of nuclear war, and the series of strategic arms limitation treaties 

and agreements . What is the main significance of these documents? Cumulatively, 

they havo l aid a solid political and juridical foundation for better mutually bene 

fi cial cooperation between the USSR and the USA in line with the principles of 

peaceful coexistence . To a certain extent they have less er,ed the danger of nuclear 

war. Precisely in this \ VC see the main result of the deve opment of Soviet-US 

relations in the past five years. 

Fore ign Policy of the USA 

The l ine in the United States was, however, not so direct. Immediately after 

the Helsinki Conference there were m any critical remarks about the r es ults of the 

Helsinki Conference , .. sling if the res lts of detente were in favou r of the Soviet Union 

and t he socialist countries and , Oi1 the other hand, unfa,·ourable for the United States 

and the capitalist countr ies . In r ecent months, President Ford has been in a hard race 
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in his own party for the presidential nomination \vith his competitor Reagan and , perhaps 

as a tactical move, he stated that in future he will omit completely the word detente frcm 

his political vocabulary. Ford said in a television interview: "I don't use the \Yord 

detente any more .. .... I don't think it is applicable any more." 

White House officials said later that Ford was not signalling a change in foreign 

policy and, during the interview, Ford said that Henry Kissinger, an archite ct of detente, 

was a victim of ·"polit ical criticism. ' ' He said that Kissinge r could stay in the cabinet 

"as long as he wants to be Secretary of State". Ford said: 

I think what we ought to say is that the United States will meet with the Soviet Union, 
China and others and seek to r e lax tensions so that we can continue a policy of peace 
through strength. 

If we are strong militarily, which we are, and if we continue that strength, we c an 

negotiate vvith the Sodet Union, China and others to mainta in that peace . Detente is 
only a word that \\·as coined. I don't think it is applicable any more. 

At the same time , Secretary of State Henry Kissinger was often seriously attacked 

for his foreign policy bas ed on detente. At the very end, he remarked: "I prefe r not to stay." 

The news agencies r e ported: Secretary of State Kissinger plans to resig11 ev en if President 

Ford is elected to his own t e rm next fall, he said in a broadcast interview made public 

Sunda y night. Kissinge r r e plied : 

I don1t wa :1 t to tie t he conduct of foreign polic~· t o m e pers onally. 
i s well c,e igned, the n it should be abl e to b e c.dTicd out 'F many 
whole, I prefer not t o sta y. 

If a fore ig n policy 
ople . So, on the 

LJ. the mean time, President Ford and Henry Kissinger defended the i r pos itions . 

For the Continuation of Det ente 

~ e may ag r ee that the r e is no a i ernat· ,-e t o detente , es pecially in the light of the 

enormous stockpiles of nuclear \Yeaponry . We mus t not forg et that the world expenditure fer 

a rm ament is about t hre e hundred billion d ollars pe r year. I think the r e i s no need for 

c larification and argum entation in Pugwash that there is indeed no alternative to detente . 

We may hope that after the events o£ the pres idential elections -- inde pendently of 

the persons ilwolved -- the tre nd in the fore ign policy of the US will once m or e s upport 

detent e , perhaps even more effic iently. So much the more, as responsible politicians in the 

United Kingdom, Fra nce. Ge r m any etc. have ofte n expres s d the ir vi e"·s ab out t he importance 

of clei nte and the soci8.lis t countries continuously support det ente . 
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European sccuritj and cooperation are closely cor1.nected. The former ensure.:; 

a basis for the l Rttcr, and the devel opment of the latter promotes the former. 

Not speaking of the circumstance that si::;nature of the Helsinki document could 

not completely remove the obstacles to the building of confide11ce among nations, we must 

not wait for a quick breakthrough in European cooperation. We may remark, hm,·eve r, 

without exaggeration, that more can be done than has been clone in recent months for the 

benefit o.f European security and cooper aLion. 

The security of Eu::ope should be maintained and we must look for .any good meast r e 

\Vhich can pave the way for better mutual understamling among nations and for broadening 

cooperation. 

I belie\'€ that Pugwash may make some ~; ood contribu lions in this resp€ct. 
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Slowing the Momentum of the Arms Race: 

A New Approach 

A. Background 

XXVI-8 

Scholars and policy-makers concerned with international 

peace and security continue to search for ways to stop the momentum 

of the arms race 1 now well into its third decade. The chief 

means to date to aGhieve this objective has been international 

negotiation. First t~ere were the various commissions of the 

United Nations (Atomic Energy, Conventional Armaments, and Dis-

armament, and later the Disarmament Commission's five-member 

Subcommittee). Then came the Three Nation Test Ban Negotiations, 

the Surprise Attack Con ference , th e Conference of the Committee 

on Disarmament, the Strategic Arms Limitation Talks, and the 

negotiations for Mutual and Balanced Force Reductions in Europ e . 

It cannot be concluded that negotiation has totally failed, 

but it clearly has not resulted in substantial progress. While 

it should not be abandoned as a mechanism for reducing and 

eliminating weapons, it might be assisted if other methods could 

be pursued simultaneously. 

Among the reasons why negotiation has yielded such limited 

progress is the manner in which decisions are made today 1n 

developing and producing new weapons systems. The maJor nations 

have built specialized bureaucracies whose principal job is to 

maintain their defense establishment in a perpetual state of 

modernization. Modern weapons systems require long lead time 

before they are produced and become fully operational. This fact 

alone suggests th a t the building of the se increasingly sophisticated 

weapons h a s little direct rel ations hip to the actual threat of Ka r 
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or to the state of int e rn ation a l tension. In many States, 

espe cially those with market economies, private companies are 

compelled constant·ly to invent new weapons systems to " sell" to 

the Defense Department; if they fail the company fails; stock

holders lo se their i nvestments ; wo rkers lo se jobs; co mmunities 

suffer economic d e pression; and political leaders lose influence 

for failing to maintain thi s continuous f low of defense contrac ts 

to their communities . No doubt even in other States with non

ma rket economies the re 1s pressure on military l e aders to 

assure their political bosses th a t their weapons are not becoming 

obsolescent and that n ew systems are on their way . 

As n ew we apons systems move from t he ea rly rese arch stage to 

later stages of development, testing, production, and deployment, 

they become more di~ficult to control or e liminate through inter-

nationa l disarmame nt and arms control negotiations . The weapons 

acqu isition process accumulates impressive vested int e rest s ; the 

enormous inve s tmen t of funds in a new weapons system cause s national 

political leaders to be r e lu c tant to dismantle i t until it has 

been in opera tion for several years . 

Another fa c tor obstructing the e fforts to slow the mome ntum 

of a rms purchases is that t he people responsible for arms control 

and disarmament po li cy and ne goti a tions u sually have no t had up 

to- date in fo rmation about new weapons systems , and p ar ticularly 

abou t the early research and development ac tivities wh ich may 

have an impo rt ant bearin g on arms control policy and negotiations . 

Such r e s earch programs often become buri ed in a maze of defense 

au thoriz ation and appropriations d a ta . For examp le, t he U. S . 

program t o construct an ICBi'-1 be gan in the early 1950 ' s; yet this 

stra tegic weapon 1vas not made the serious s ubje ct of n egotiation 

until 1 969 . 
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And by 1976, the number of strategic delivery vehicles had not been 

reduced; their warheads continue to increase to a very high level. 

In over twenty years of development and seven years of international 
the effective quanta of 

negotiation,/these major weapons of the arms race remain essentially 

untouched by international disarmament and arms control negotiations. 

B. Arms Control Impact State ments - A Potential Solution 

Late in the fall of 1975 the U.S. Congress passed legislation 

establishing a process for determining the impact of new weapons 

systems on the arms race. The process could reveal this impact 

when a weapons system was in an early stage of development. 

The legislation specifies ·that military programs involving 

nuclear weapons, programs involving other weapons with an estimated 

total program cost in excess of $250 million ~ or an annual cost of 

ove~ $50 million, or any other pro g ~am which may have a significant 

impact on arms control policy and negotiation shall be subject to 

analysis and assessment. The agency preparing legislative or bud-

getary proposals for such weapons programs must furnish the Director 
(ACDA) 

of the Arms Control and Disarmament Agency/"on a continuing basis ... 

full and time ly access to detailed information" 1 about them. The 

Director of ACDA "as he deems appropriate, shall assess and analyze 

each program [mentioned above} with r espec t to its impact on arms 

control and disarmament policy and negotiations, and shall advise 

and make r ecommendations, on the basis of s uch asses sment and analysis, 

to the Na tiona l Security Council, the Office of f- lan agemen t and Budge t, 

an d the Government agency proposing such pro gram ." 

When the Na tional Security Council[which is co mposed of the 

President , Vice President, Secretaries of State and Defense ] decides 

1. The phr·as es in quotation marks are contained in the l eg isl a tion as 
a new Section 36 of the Arms Control an d Disarmament Act . 



-4 -

th a t a we apons p rog r a ms , of t he t ype men t i one d a bove , d oes have an 

impact on arms control and disarmament policy and negotia t ions , t he 

request to t he Congress for authori zation or appropr i ation f o r s u ch 

Heapons system or pro g r am "s ha ll i nc lu d e a complete state ment 

analy z ing the impac t o f such program on a r ms con trol an d disarmame nt 

po li cy and ne go tiations ." 

C. Ac t i on b y Con gr ess 

The new l eg isla ti on provide s th a t any one of seven diffe rent 

co mmittees of the Se nat e and Hou s e of Re pres e ntatives ma y r equest 

f rom the Direc t or o f ACDA his advi c e " on the arm s c ont r ol and 

disarmament i mp l ica tions o f any prog r am Hith respect to which a 

s ta t eme nt " on t he arms co n trol a nd di sarmame nt i mp act Has submitt e d 

as part of t he bud g e tary requ est . Th e c o mm i ttees are t he Senate 

Committ e e s on Fo r ei gn Re l a t i ons , Armed Se rvices , an d Ap p ropriat ions ; 

the Ho use Commi ttees on I nte rnat ional Relati on s , Armed Services, 

and Ap propr iat i ons ; an d t h e Jo i 11t Co mm ittee on Atomi c Energy . 

Some o f t hese c omm i tte e s, e s pe ci a l ly t h e Ho u se Comm i ttee on 

Internat i onal Rela tions a n d the Senate Commit t ee on Foreign Relati ons, 

h a ve a lre a dy est abl i s he d a proced.Pre whe re by the y will e v a luate t h e 

i mp act s t at emen t s subm i tte d to t hem . Expe rts at th e Con g r e ssional 

Re se arch Se r v i ce , or tho se unde r contrac t t o t h a t age n cy , wil l 

a d v i se t h e Cong r ess ion a l c onmit t"es ab out th em . 

' l 
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D. Implic a tions o f th e Le gislati on 

It is important to note th a t agencies involved in research, 

development, testing , and production progr ams for weapons must 

furnish th e Director of ACDA with information on a continuous 

basis . Thus , one of th e pas t dif f iculties in attempting to con-

trol weapons at early stages of development is potentially removed. 

As soo n as a weapons program reaches the expenditure l eve l of $50 

million a year or an estima t ed $250 mi lli on as its total cost , th e 

informati on flow b eg ins . For nu clear weapons p rograms the dollar 

limitation does not exis t. l\loreover , for other 1veapons programs 

or polici e s the informa tion f low can be gin at a lower level of 

e xpe nditure . The Hous e o f Representatives Committee on Inter-

n at ional Relations pointed out the r eason for this provision . 

"Included in this intent are items of ' seminal ' 
nature , such as major ph ilosophi cal or doctrinal changes 
in defense posture or new weap on s concepts in various 
stages of r esearch and develop!iLnt." 1 

Key to th e effectiveness of t he le gislatio n is th e kind of 

analysis prepared by th e Director of ACDA . Th is wi ll be th e basis 

for any decision by . the Na tion a l Security Co uncil to attach its 

sta tement of impact to defense budgetary requests to the U.S . Con -

gress . 

The legi slation does not specify wh at , i f any thin g , shoul d be 

done if an ACDA assessment of a weapons prog r am indicates that it 

would have a ne ga t ive or counterva iling e ffec t on a r ms cont rol 

pol icy or negotia tions 1n p r ocess . It migh t be pre sume d that 

strong ACD. l eade rship would br ing such a f inding to the Nat ional 

Security Council, th e Secre tary of Defens e , and possibly to th e 

Pr e sident . "lu ch depend s on the character of th e AC iJA leadership . 

l. Hous e of Representatives, 94th Congre ss , lst Sessi.on , "\r ms 

.-

Contro l and Disa r mament Act Amendment o f L 75 ," June 11 , 1 975, page 11 . 
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I f a conflict a rose would t he weapons system be abando ned , 

post pone d , deve loped a t a slower rate, or wou l d t h e arms cont r ol 

policy be a l t e red? The answer t o this quest i on canno t yet b e known 

b e c ause t h e l eg isl a tion h a s · not b ee n i mpl emente d. The Executive 

br anch ha s s ta t e d th a t the l eg i s lat ion was pas se d t oo l ate t o h ave 

it app lied t o the budge t a r y p r ocess beginn ing in J a nua r y, 1976 . It 

wa s an ticipated , howe ve r, th at ACDA would undertake to pre pare 

i mpact s tatements on t we nty to t hir t y weapons p r ograms for conside r

ati on durin g 1976 , but as of late July no impact s t atemen ts had 

be e n se n t t o the Congr e ssion a l commi tte es authorized t o receive t hem. 

Th e p lan for 1977 is to as se ss 100 weapons pro grams . 

Of cruci a l imp ort ance to the .e ffi c acy o f th e arms contro l 

i mp a ct s t a t eme nt s as a means of s l owing down the arms race and as 

a con tributor t o more success ful a r ms contro l and di sarmame nt 

negotia t i ons, i s t he c r iteria t o be used by ACDA in making its 

asses sments . Whil e the l eg i s l at io n doe s not r equire ACDA t o r e veal 

its criteria the y will undo ubt ed l y become known bec a us e Congre s s is 

l ikely t o requ1re such in f ormation as part o f i t s ana l y s is of the 

ma t er i a ls submitted to it by th e Executive branch . For e xamp l e , a t 

wh a t po int in th e developmen t of a new Heapons system s hou ld it 

become t he subjec t for international nego t iation? To what e x tent 

should the r ate of r esear ch and development of a ~eapons pro gr am be 

s l o~e d 1n order not t o have it compli ca te alrea dy de licate an l 

d ifficult nego t ia tions ? Will t he r e be ti mes ~h n a new weapons 

p r ogram s hou l d be de l aye d a ltogether pending the outco1ne of negot i ations? 

Should new Hcapons prog r ams serve as bargain i ng chi in negot i ations? 

Sho\lld research con t rac t s for verification be l e t simultaneously 

1vith contr acts for th e weapons t hem s elves so as to assure t hat means 

o f verif i ca t ion wi l l be ava il ab l e? What are reason ab l e time periods 
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that should be set to g1ve negotiations time t o succeed pending 

decisions to proceed with a weapons program from one stage o f dev

elopment to another? 

It is possible that the impact statements will also affect 

the formulation of arms control and disarmament policy . This 

effect could be both positive and negative . It could be positive be

cause the ACDA personnel respons i ble for formu l ating policy would have 

much more inofrmation to work with . Similarly , the Congress would also 

have more data wi t h which to j udge the adequacy of t he policy . Po l

icy might become more comprehensive and long range than its present 

ad hoc and limited approach . Th~oretica l ly every weapons system lS 

a candidate for control , reduction, or elimination . However, if 

the weapons program can be identified by ACDA at an earlier stage the 

result could be both a savings of money and a reduction in tension 

amon g n a ti o11S provided such identification l eads to a postpone ment 

of the development of th a t program and its eventual control through 

international negotiation . During the current arms race in the over

whelming majority of cases the introduction of new weapons, as well as 

existing weapons deployed in ne w place s, have be e n a source of tension 

and not the reverse . ICB~ ! ' s) th e intercontinental bomber, MIRV's, 

and AB~!'s a re exa mpl e s. A signi f ic a nt ex ception is the s oli d f ue l 

long - ran ge missile on subma rine s. However, the above positive 

i mp lications ar e n o t like l y t o r e ach their f ull pote n tia l and e f fect

i ·;eness unl e ss similai app r oach es are adopt ed by the othe r ma jor 

a r ms producing countries. 

On t he n egative si de th e re could be i ncre ase d pre ss ure p ut 

on ACDA , t he Nation a l Secur ity Council, th e President, a nd Con gress 

by weapons p r od uc i ng agen c ies e i t he r t o a ssess t h e i mpact o f a 
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weapons system as being of no consequence to th e success of arms 

control policy or negotiations, or if the impact was considered harm-

ful to arms control efforts the policy itself should be changed. For 

example, in the 1950's an d early 196 0's mi lita ry l eaders resisted 

succes sfully a ll efforts to inclu de IC B ~ l' s as act ]ve and serious sub-

jects for r eduction and control i n international neg oti at ions . 

One might .also argue that wi th more informa tion fl owing about 

new weapons programs other countries will be stimulated to begin 

develop me nt of similar weapons ear lier . This would provide more com-

pe tition f or the initiator o f th e weapons pro gr am and not give it a s o -

called military advan t age. Th a t is a nega ti ve pos sibil i ty. But the 

same situation can be made positive . All weapons eventua lly become 

the subjec t of int erna ti onal arms con trol and dis a rmame n t negotia t ion s . 

Usuall y, however, they do not become so unti l they are a lmost obsolete, 

-~----or .:t-ft..a..t other countries h ave cau ght up Hith the leader in the weapons 

program . If new weapons s ys tems Hou ld become subj ects fo r negotiation 

sooner, a s pointed out e arlier, th e sav~ n g s in f unds could be error-

mous not to speak of the additional advantage of reducing international 

tension . 

E. Arms Contro l I mpact Statement.; an d Other Count r i es 

At the present time arms control impact l eg isl ation is known 

to exist only i n the United States , and as we have obs erved, it is too 

early t o de t e rmine it s f ull benefits . Clear l y , the introduction of 

~ i mi l ar arms control impac t sta t emen ts in other coun tr ies would 

further p ro mo t e a dec r ease in th e arms r ace momentum, r educe inte r -

national t e n s ions, and promote successfu l internat ional arms control 

and di sarmament negotiations . 

For some coun tri es th e Academy of Sciences would be an app rop-
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ri a t e in s tituti on to be g1 ve n t he r e s ponsibility to prepare arms 

control imp act st a t eme nts . Such a cademies consist o f em i nen t scien-

tists many of wh om possess a de ep unders t and in g and a n intima t e know

l edge o f t heir country ' s defen se es t ab l ishme nt . ~loreov e r, many o f 

t he se same s c i entists als o ad v ise on a r ms con tro l negoti a tion s . They 

may have b r oader perspectives about how na t i onal se curi t y is t o be 

a chieved t han t hos e who wor k on ly or primari l y in th e mi l itary area . 

The scientist s often have a ccess t o th e necessa r y info r mation , i ndeed 

ma ny of them are t he ori ginal source of t he ide as which are the basis 

f or neH weapo ns . 

I t can be anti ci p ated t h a t s hould s ome Bove r nm e nts de c i de to 

r eques t t h e i r Academi e s of Science to prepare a r ms contro l i mp a c t 

stat ement s on th e i r weapons programs t his f unc t ion and it s res ult s 

Hil l no t be ma de pub lic . Thi s woul d be unfortun a te b ecause sc ient i s ts 

1n othe r coun tri e s would not be ab l e to know or di sc us s the res ult s 

of th e ana l ys is , o r to use t hem to r e i nforce the i r own e f f or t s to 

u se t his means t o slow th e a cq u i siti on o f new weap ons . Sti l l , t he 

deci s i on by governments t o re qu i re t he p r e p a ration o f arms con t rol 

impac t s t a t emen t s for new He apons prog r ams wo ul d be a s tep f orward . 

I t would b e anothe r means t o demon s tr ate t ha t arms c on trol and dis 

a r mament may be mor e i mport ant for t he s e cur i ty of n a tion s and th e i r 

E.: conoml c ancl so ci a l wel l be in g t h an th e cons t a n t pu sh to deve l op 

and pos sess n ew we ap ons syste ms . 

In co nclusi on, t he purpose of t h i s pape r is t o a l e r t fel low 

sci enti sts t o th e arms cont ro l impact st a t eme n ts as a prom1s 1ng new 

deve lo pmen t i n achi ev ing arms cont ro l and di s armame nt , t o enc ourag e 

th e adop t i on of t h is approa ch i n opp rop 1·i a te f o r ms i n o t he r c~.n-n t ri c s , 

and t o s t imula t e carefu l scrutiny of t he ,,:ay th e proces s l S ha rkin g 

so as t o impro ve ch ances of ~ o s it i v e r esu l ts. 
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Concerning the Question of Atomic Power Energetics 

and Proliferation of Nuclear Weapons 

The latter half of the 1950 s and the first half of the 

1960s were keynoted by a substantial headway made in the sphere 

of nuclear engineering. 

The successful construction and exploitation of the very 

first atomic power stations importantly contributed to convert

ing our time into an age of atomic energy. 

In July 1954 the world's first atomic power station was 

put into operation in Obninsk, 107 kilometres from Moscow. This 

station has been operating successfully for over two decades now. 

Ten years after its lB.UD.ching, at the Third World Conference on 

the PeacefUl Usee of Atomic Energy convened by the U.B. at Gene

va in 1964, the most prominent specialists of all countries una

nimously confirmed that the world had entered a new epoch, when 

atomic energy would be called upon to replace coal, oil and nat-

ural gases. 

The conference heard a stern warning from men of sci-

ence about the urgent need to stop the consumption of coal, oil 

and natural gases which are indispensable raw materials for rap

idly developing chemistry. The co~eren~e participants were ac-

quainted with plans for the construction of a considerable num

ber of atomic power stations. It was predicted that by the close 

of' this century, up to 30, 40 and even 50 per cent of the energy 

consumed by the industrially developed countries would be sup-

. 
-~ · 
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plied by atomic power· stat'i'ons·; ·E'verything went well and nobody 

voiced any alarm or concern. All were unanimoul!!l in givillg a fav

ourable appraisal of the new source of energy. 

But during the last five years, there began to appear more 

and more pronouncements at international scientific forums and in 

the press about the dangers presented by atomic power stations. 

One of the greatest hazards is seen by the authors of these state

ments :t.n the fact that the plutonium which accumulates in the 

fuel elements of the reactors during the operation of 

atomic power stations can be extracted from them and used for the 

production of nuclear weapons. And this, it is alleged, can under

mine the treaty on the non-proliferation of nuclear weapons in

sofar as it will enable practically all the countries possessing 

atomic power stations to obtain plutonium sui table for the pro-

duction of nuclear weapons. 

Some of the scientists have also is~ed a warning about 

the possibility of stealing plutonium from atomic power stations, 

manufacturing nuclear bomb s from it and usi.Dg the latter for 

criminal purposes. 

Those who are sounding the alarm in connection with the 

imaginary danger presented by atomic power stations apparently 

forget that the pluto~um used by the latter exists not in a tree 

state but in the fuel elements--a medium of exception-

ally high radioactivity, and that in order to extraot it, these 

elements must necessarily be processed at special fa~tories, 

whioh is far from simple and entails great expenses. 

Consequently, plutonium can be stolen not from atomic 
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power stations but from the factories to which the fu e l 

elements are delivered for processing and extracting plutonium. 

There are not more than ten such factories in the world today. 
a 

Just as uranium-235, plutonium can be used both as;nuclear explo-

ei ve and as nuolear fuel. Tb11s, any nuclear reactor, while oonsua-

ing nuclear fuel and releasing energy, at the same time trans

forms part of nuclear-inactive ura.n:ium-236 into nuclear-active 

plutonium. 

~very nuclear reactor performs two functions: it releases 

energy and produces new nuclear fuel--plutonium. The choice of the 

nuclear reactor depends on the aims it is designed to achieve: to 

produce energy or plutonium. In other words, what serves as a by

product: energy or plutonium? When the primary product is pluto

nium, the efforts of the designers and operating personnel are 

directed towards ensuring the production of plutonium correspond

ing to the requirements of the manufacture of nualear weapons and 

facilitating the technology of ita extraction. 

On the other hand, if the basic designation of the reac

tor is generation and utilization of energy, the designers will 

make evei'Y effort to ensu1'e that the heat-producing elements oper

ate reliably and as long as possible without replacement. In con

formity with these aims, the required construction is chosen along 

with the materials needed for ita manufacture. 

These aims sharply differ in nuclear reactors intended 

for generating energy and for obtaining plutonium. 

The same also applies to the reactor operation system. 

A power station reactor must operate as long as possible 

without the replace~ent of f u e l elements. This is nee-
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essary to make its exploitation economically profitable, for fre

qu.ent replacements tend to increase the cost of generated energy. 

The reactor intended for the production of plutonium, on 

the contrary, requires that these elements be frequently replaced 

so as to prevent the accumulation in plutonium used for the pro

duction of nuclear weapons of dangerous isotopes which tend to 

slow down the nuclear processes. To olean plutonium-239 of these 

isotopes is a very complicated and costly process. 

It is thus obvious that it is sirupler and more reliable 

to Pl"oduce pl.utonium for nuclear weapons in reactors specially 

intended for this purpose than to use atomic power station reac

tors. 

But even in this case it is practically impossible to 

steal plutoniWJ. from the reactor. The enormous rad].oactivi ty of 

the fuel elements is a reliable safeguard against this. 

On the other hand, plutonium can be stolen from the plutonium 

factories processing heat-producing elements. 

This circumstance has prompted new ideas to people who 

fear the possibility of plutonium being stolen and used for ter

roristic and other ariminal aims. 

At one of the conferences I happened to hear such argu-

menta: 

"It will probably prove impossible to stop the construc

tion of atomic power stations but it is quite feasible to stop 

the construction of new plutonium factories." 

This was followed by putting forward the idea of estab

lishing "plutonium-free zones •" 

"But in this case the nuclear fuel resources will be re-
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duoed considerably," I remarked. "It is commonly known that na't

tn"al uranium contains only 0.7 per cent of the nuclear-active iso

tope-uraniwa-235. But even so only a fraction ·of this meagre 

quantity can be practically used. And what is to be done with 

plutonium if it proves impossible to extract it'?" I asked. 

• Let it remain in f tte l elements to be stored 

in special depots," was the answer given by one of the authors 

of the new conception. 

Apart from this, it should be borne in mind too that the 

presence of plutonium alone is not sufficient by far for the pro

duction of nuclear weapons. It is fitting and proper to recall 

in this connection that even in a country like Britain, whioh is 

famed for its high level of scientific and technological develoP

ment, it took prominent scientists and engineers several years to 

develop only a neutron detonating fuse for the first British bomb, 

to say nothing of many other extremely complex tasks that had to · 

be solved. 

Hence, the warnings issued by a number of authors about 

the possible stealing of plutonium by criminal elements and mak-

ing nuclear .Jamb s with it seem quite strange, to say the least. 

One of the participants in the international scientific symposium 

which took place in Sweden in 1973, comparing atomic power sta

tions with a Trojan horse, arrived at the paradoxical conclusion 

that nuclear engineering, as it were, undermines not only the na

tional security of developed countries but also the security of 

the whole of mankind.1 And a year later, in 1974, a b~y volume 

l 
D. Krieger, •Nuclear Power: A Trojan Horse for Terrorists. 

lluolear Proliferation Problems.• SIPRI. Stockholm. Almc~vist a nd 

Wiksel, 1974, pp. 187-88. 



-6-

devoted to the same subject appeared in the u.s.A. under the 

title •Jluclear Theft: Risks and Safeguards."! One is prompted 

to ask in this connection: Is it not simpler for . representatives 

of the orimi.nal world to steal ready-made nuclear l>ombs from 

the nuclear-weapon depots scattered all over the world? This dan

ger ia fai· more real, though not a word is said about 1 t. It 

looks as if someone needs to divert the attention of publio opin

ion from the danger presented by nuclear armaments and to rivet 

it instead on the fictitious danger ascribed to atomio power sta-

tions. 

At a symposium held in Canada in 1966) I drew attention 

to the possibility of stealing nuclear weapons from NATO depots. 

One of the participants promptly declared that this was complete

ly precluded be~ause nuclear '.'t eapons WeL·e fitted with electronic 

looks which the thie-r~~s could not open. 

Efforts are being made to persuade the public that it is 

much easier for the criminals to produce atomic bombs than to 

open the looks at nuclear-weapon depots. 

Some logic indeed! Atomic power stations are dangerous 

while the nuclear-weapon depots scattered all over the planet 

present no danger whatever because they are locked by an elec

tronic device. Quite noteworthy is the fact that the exception

ally vigorous campaign against the construction of atomic power 

stations coincides in time with the incipient relaxation of in-

ternational tension. The opponents of detente and disarmament 

1 Mason Willrich, Theodor B. Taylor, ~Nuclear Theft: Risks 
and Safeguards.~ Billinger Publishing Company, 1974. 
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exert their efforts precisely in order to divert the resentment 

of public opinion from nuclear weapons and to shift it to atomic 

power stations. 

The real means to prevent the spread of nuclear weapons 

is the complete cessation of all nuclear testa in all environ-
·1n .. 

wents by all countries without exception,; the termination 

of the nuclear arms race, including means of delivery. 

It is necessary that all states undertake not to employ 

or to threaten the use of nuclear weapona, and, in general, that 

they commit themselves to refrain from the use or threat of force 

in relations with other states under any circumstances. 

As to nuclear energy, it is important to ensure that it 

be used exclusively for peaceful purposes and that all obstacles 

to the use of this greatest achievement of our epoch are removed. 



26th Pugwash Conference 
"Disarmament , Security and Development" 

MUhl hausen, German Democ ratic Republic, 26-31 August 1976 

B. T. Feld (USA) 

A NEW LOOK AT N CLEAR WEAPQ_'-FR EE ZONES 

XXVI -9 

1. Generally speaking, the concept of nucl ear weapon-free zo:ies is intended to serve 

three purposes: 

a. Reassurance to the inhabitants of the zone that -- in case of outbreak of a 

confli.ct invol vin g nations within the zone and even if s uch conflict should involv e 

nuclear weapon states a d the eventual use of nuclea r weapons outside the zone --

they will be spared from the threat and da..11.ger of nuclear attack. In this sense, 

it serves as a security supplement to the Nuclear Ton-Proliferation Treaty . 

b. R einforcement of internal political and economic barriers, within the n ations 

of the zone, a gainst pressures for the independent acquistion of nuclear weapon s. 

Such pressures can arise from a diversity of causes: from justifiable concerns 

for the survival of a nation in a hostile international or regional atmosphere to the 

time-honoured practice (among nations as well as individuals) of "keeping up ,vith 

the Joneses". 

c . Progress towards the ultimate goal of eliminating nuclear weapons from the 

arsenals of all nations . The larger the fraction of the earth which is covered by 

nuclear-free zones , the greate r will be the pressures a..11.d the incentives for extening 

thi s area to cover the entire globe. Since the concept of a nuclear-free zone , as it 

is now understood by mo s t of its serious advocates , includes guara.'1tees t o the 

m embers of t he zone o no -firs t -use of nuclear weapons by the nuclear weap:x1s 

powers, such zone s do indeed represent a serious stage in the universal acc ep:.ance 

of the non - useability of nucl ear weap .1 s. T l e 110:1-first- use concept appears , in 

tu rn , to be a prerequis it e for the accept a.11ce of an e,·entual ban on the production, 

deployment and use of nuclear weapons . 

2. The concept of nuclear-fre e zo:ies has recently been c onsidered in a s peci al s tudy 

by the U . N. Con ference oft e Committee 0:1 Disarman ent (CCD/ 467, also U . 1T . do::: um ent 

/10027 / Add . 1) . T he ;ener al c onsensus (but not uni \·ersal ag: rcem ent) of he , artic i p:rn · s 

in the s tudy was that a nu cl ear weapo:1 - fre e zone agr e m enl sho,tld c o:ita1n t e foll owin cr 

el em ents : 
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(a) Ag1·eement by the zone members 

i) Not t o devel0p or to accep possession of nuclear weapons o:i their 

t erritori es . 

ii) Not to .deploy or to permit deployment of nuclear weapons on their 

t erritories . 

iii) To permit appropriate provisions: for co:itrol to verify complia_rice. 

(b) at ions outside the zone would agr ee to respect i ts nuclear weapon-free 

charac ter. In par ticular, the nuclear weapon s tate s would agree formally 

(as part of the treaty establi shing the zone) not to use or threat en to use 

nuclear weapons agains t any zone member as long a s this rrember complies 

with its treaty obligations . 

(c) There are a number of collateral issues o:i which general agreement is more 

difficult to achi eve : questions of transit of nuclear weapo:is; so-called 

peaceful nuclear activities, including peaceful nuclear explosions; 

treatment of territori es or possessions of nuclear powers that lie within the 

zone s; other security arrangements and alliances of zone members, 

especially ,vith nuclear weapon states; supplement ary security guarantee s 

to zon e members. Such i ssues ar e very complex and their resoluti on may 

differ from zon e to zo:i.e, ma 'ing each zonal negoti ation a s eparate probl em . 

3. For reasons such as those mentio-:1.ed above, o. ly few nuclear-free zone arrangements 

have thus fa r been negotiated : the Antarctic Treaty (1959) ; the Tre· yon Princip es 

Governing the Ac tivities of States in the Exploration and Use of Outer S ac e , includ·ng 

tne Moo-:1. an Other Celestial Bo ies (1 963); the T r e2t:y (o f Tlatelolco) for the Prohibition 

of ucl ea Weapon s in L atin America (1967); the Treaty for the Prohibitiot1 of the 

Emplacement of uclear Weapons a.nd Other Mean s of Mas s Destruc · :1. o:i the ea- B d 

and the Ocean Floor and in the Subsoil thereof. 

Othe nuclear- fr ee z nes have been propos ed -- Ce t ral Eur ope; t e Balkru.1s, 

the. driatic a.nd the Mediterranean ; frica (sou.th of the Saha ra) ; 1'or th n Europe ; 

the Midd le East; South Asia. In each c ase , sp~cial problems , r elating to o:ie or . o e 

tates in the prop cd zone, have prevented its s uccessful es lab ishm ent. E" en in the 

Latin mer ·c an case, which is the only populai,;ed area where a nuclea - fr ee zo:i.e e,·ists, 

me important states (e. a- . Cuba, Ar~en tin ) are n.o t yet p3.rties to ·]ie t r eaty, while 

others (Braz il, Chil e ha\· e e. e ·eel \·arious r ~se . v2tion..,. inclurli:1:· he right'" 

c onduct "peaceful" explo io, ,. Among th fl e ad. i tted nt.tc1 ea r w •1po:1. s tates , o:il 
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the USSR has not yet formally accepted the Zone's nuclear-free status (Protocol II), O"\ving 

to ambiguities concerning the ri o·ht of transit of nuclear weapons through nations in the 

aTea a.rid the waters surrounding it. 

4 . In t he end, the prospects for equiYalent treaties in other areas seem rather remote 

at this time, in spite of the very strong desires of m any nations to eater into such arra!lgement:: 

or this reason, some participant s in the 25th Pugwash Conference in fadras , India last 

Jan iary proposed he following vari a.r1t of the nuclear- free zone idea. (This is ess~ntially 

a r evival of some elements of an ide· wh ich was current in the 1950s, to my knowledge 

firs t proposed by Sweden , of a non - uc: l ear club" of the no:1.-aligned nations.) : t' ose 

natio!ls ,vhich were prepared t o do so c:o ld together, form "a World uclear- Free Zone 

to be established by Treaty or other instruments to which all nations of the world wo · d be 

asked to ac ·ede . . . the areas encompassed by SLlch a zo:1e need not be contiguous a..'ld ••• 

the zone would be feasible even though only a limited number of countries become parties 

in t he fi r st insta..11.ce." 

In response to the suggestio:1. of the Madras Working Group that Pugwash might 

develop a form al proposal that "could then be presented to the UN and ot er worl d org aniz 

atim s for their co:isideration a.Tld, hopefully, action", I have pr epa ed the followirrg text 

for a draft World ruclear- F ree Zo:ie Treaty . The wording is based on existin o- treati es 

(especi ally the Treaty of Tlatelolco) and agreem ents , a11.d is intended to serve primarily as 

a basis for further discussion and consideration. 

_ _]'re~for a_ Worl - ,ide Zone of the P rohibitio:1 of Nuclear \\ eapons 

Preamble : In the names of their peoples , the Govern me, t s of the S:ates w. ;ch si.0 

this T _ eaty, 

Desi ing to co:1tribute towards ending the arms race, especially in nucle r ·eap0:i , 

Re alling th t the establi shment of militarily denuclearized zones an. be a s i:::, ific'"' t 

m ea.11. s for achieving universal nucl ear dis3.rmament at a later stage , 

': s · r in '.',. to t n ertal e a l measure s pos si U to stren gthe;-i vorld peace an ecu it 

Con vinced that the incalculable destructive po ver of nuclear we:ipo'l.s an t e 

in e\·i :ible after- eff cts of a nuclea r , J. cou cl 1:::nda..n.ge r the survival o f the hac1a 1 sp~~ie s , 

_\nd thd.t the p:· liferat,0:1 of nL::: ea r weap 1s :vo~1ld ma -e their e\ e:1w.al elLninati o:1 

e:.10!·,. u, ,i.>' dil ll'll t nd wCJul,J inc:re:l e tne dan~er ot the ombr~.1k Ot a. 11n::lc:1-· cJ::C.a::;r...t.io:1 . 

. \t'·l that Lh e co:1tinui ~ nili ta y denGcle:iri:rntion , ,. re:..:i n::; - O\' frc of n-:..:· 02.r we::- JrTlS 

will no~ 01ly b u2·.~ncial to t',t; p..:oples oft ' c~ · 1.;1.ne.,;, ,Jl,L vill exert :1 be:;.i~1 i.::'1.:2nc· 

on ~rcher re;;ions t he earth. 
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Agree as follows: 

Article 1 

T he Co ar i e s e r eby underta.·e to 1se exclusively for p~aceful and no:i-

military purp ses the n uclear m ate ri als and facil iti e s which a r e unde r their jur isdic tio!l , 

an d to prohibit and preven t in their r e s pecti ve territorie s : 

(a) the testin°· , use , manufactur e , p roduction or acqui sition by an.y mearis 

whatsoever of any nuclear weapons, by the Parties them selve ·, directly o r 

indi ec tly , on b half of ar1yorie else or in any other way, a.nd 

(b ) T he r ec:ei. p:, storage, installation , deployment and any for m of possession of 

ny n uclear weapo:is , d irectly or indi rectly , by the Par ti e s thems el ves , by any oc1 e 

on their behalf or in any othe r way . 

2 . T he Cont r acting P ar tie s also un de rtake to r efr ain from e~gaging in , encour agin g or 

authorizing, di rec tly or indirectly, or in any way pa ti cipating in the t e ting , use , 

m anufactur e , production , p ssessi on , or c ont rol o f any nuclear weapon. 

Artie e 2. 

For the p'.1rpose of this T reaty , the Co:1tracting Partie s ar e all those States, i r respac~ive 

of thei r l o~ations, for whom the T reat., i s in forc e. 

Article 3. 

For the purposes of th i s T r aty , the te rrit ry of a ps:rty State s hall include all t e l and , 

sea an a · - spcl.C over which it s s overeignty is recogr.ized by e s tablished inte:rnatio:ial 1 . . 

Eo\:eve·-, in t e case of Stares tl at, de jure or d~ fac , , e- erc·se i.nter. [,t·a.. re sponsi ilities 

for te ritories non - c ontiguous with their main bo ies , s ch territories r:ia,r , Yit. t 

agreement o f the States p '3.rty to t he Treat bordering the reo::i. , be s eparaxely accep etl as 

co:itr actin er Par ti e s to the T reaty. 

Arti cle 4. 

Fo the p'.lrpases of thi T reaty, a nucl e a r weapo:i is any de-vi ce w 1ic 1 >; ca ab e of 

releasing n 1.1elear e·1ergy in an unc ontrolle m anner a d which h '.:l.s a group of c haracter · stk s 

·which r-. w be "VW rri:1t for use for v;ar ike pirpose . 

Article 5 . 

. \ l!. the P ·1;·· :es to the T rcaty 1• Jve t' e ri gnr to µ·u-ticip:..te in the exchaa::;c f eqL:i;nne t , 

materials and scie tific nd technic'.ll m1or:-n:.1tio::1 for the peaceful u s s ur nucl ea · e- e -gy , 
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in accordance with this Treaty and under appropriate international s upervision and through 

appropriate international agencies and procedures. 

Article 6. 

For the purpose of verifying complian.ce with the obligations enter ed into by the Co:itracting 

Parties in accordance with ar ticle 1, the following cont rols shall be put into effect: 

1. E ach Contracting Party shall negotiate appropriate a gr eements with the 

Intematio:ial Atomic Energy A\' ency for the a pplica · o:i o f s afeguards to its nuclear 

activities; the scope and nature of such safeguards shall be determined by the same 

provisio-:1 s as govern signatorie s to the Treaty on the Non-Proliferation of Nuclear 

Weapons . 

2. The Contractin g Parties shall submit to the A omic En e rgy Agency such repor ts 

and other information a s it shall require to verify complia.rice. 

3 . T he e~retary-General f the United Nations may request any of the Contracting 

Parti e s to provide him' ~th complementary or supplementary information regarding 

any even t or circum stance connected ,v:ith complia.rice with this Treaty, explaining 

hi s r easo-:1s. The Co:itract· g Partie underta1'e to co-opera te promp:ly and fully 

with the Secretary-General. 

4 . T he Intern ation al Atomic Energy Agency has rhe power to carry out special 

inspections in the foll owing cases: 

(a) In accorda.rice wi th the agreements referred to in paragrap. 1 of this 

article . 

(b) \ en so requested, th reason fo the request being sta ed, by any Pa ty , 

, h ich s usp..,.::ts that some activity prohibite by this Treat ' has been car ried 

out or i s aboat to be carri ed 0~1t. either in the te ri'- y of any othe r P art 

or in a.ny other place on such later Party's behalf. 

(c) When reques ted by any P arty :vhich has b 0 en suspected of or charged vith 

having violated this Treaty . 

5 . Trie International Atomic Energy Agency shall promptl report the fnding of 

its insp3ctions to the Sec retary-General of t he ·nited Kation s, who shall i _· ti: te 

any necessary actio 1 required through appropri. .c , ro_eJures p o rid I by t'1e 

Charte of the United atio,s . 

6. The cost s and expe'1 ses of any spe'- ial inspection carried out w rler p.1ra;;r:i.p'1 -l 
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above shall be borne by the requesting Party or Parties , except where the Secretary

General of the United Nations concludes on the basis of the report on the special 

inspection that, in view of the circumsta.n.ces existing in the cage, such costs and 

expenses shall be borne by the IAEA. 

7. The Contracting Parties undertake to grant the inspectors carrying out such 

special inspections full and free access to all places and all information which may 

be necessary for the perform ance of their duties and which are directly and intim ately 

co:mected with the suspicion of violation of this Treaty. If so requested by the 

authorities of the Contracting Party on whose territory the inspection is carried out, 

the inspectors designated by the IAEA shall be accompanied by representatives of 

said authorities, provided that this does not in any way delay or hinder the work of 

the inspedors. 

8. The IAEA sh all immediately transmit to all the Parties, through the Secretary

General of the UN, a copy of any report resulting from a special inspectio::i. 

Similarly, the IAEA shall send through the Secretary-General, for transmission to 

the United Nations Security Council and General Assembly, and for his information, 

a copy of any report resulting from any special inspection carried out in accordance 

with the provisions of this article. 

Article 7. 

Unless the Parties concerned agree on another mode of peaceful settlement , any que stio:i 

or dispute concerning the interpretation or applicatio,1 of this Treaty which is not settled 

shall be referred to the International Court of Justice with the prior consent cf foe Parties 

to the co'.'ltroversy. 

Article 8. 

1. This Treaty shall be open indefinitely for signature by all States members of the 

United Nations, a..11.d by the non-contiguous territories of States members, as provided 

in article 3. 

2. This Treaty shall be subject to ratification by signatory States in accordance ?.ith their 

respective constitutional procedures. 

3. This Treaty, of which he Arabic, Chinese, English, French, HinJL, Sp::i.nish, 

S'..vahili, and Russia.11 torts are equally authent ic, and the instruments of ratificatio:i shall 

be deposited in the archives of the United Natio:is . 
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4. This Treaty shall enter in force as soon as, both 

(a) it has been r atified by twenty States members of the United :i'\ations, and 

(b) the additional protocol has been ratified by at least three of the perma.,.'"ent 

members of the United Nations Security Council. 

Additional protocol. 

In the names of their peoples, the Government s of the States which sfo:n thi s 

proto::!ol . 

Agreeing with the need for the Treaty as set forth in its Preamble, 

Desiring to co::itribute, in so far a s it lies ,'lith in thei r power. towards the eventual 

total eliminatio:i of nuclear weapons in a wor d at peace, 

Have agreed as follows: 

Article 1. 

The statute of denucleariz ation in respect to warlike purposes , as denned, delineated 

and s et forth in the Treaty for a World-Wide Zone of the Prohibition of ""uclear Weapons 

of which this instrument is an a..n.nex, sha .l be ful ly respected by the P arties to this 

Protocol in all its express aims and prov· ion s, 

Articl e 2. 

The Governments represen.ted by the undersigned undertake , therefore , not t o contribute 

in any way to the performance of acts involving a violation of the obligation s underta..ken 

by the Contracting Parties , 

Article 3. 

The Governments represented by the undersigned also undertake no~ t o use or threaten to 

use nuclea r weapon s agai st he Co:itracting Par ties oft e Treaty for a World- Wide Zone 

of the Prohibition of uclear Weapons, so long as said Parties s"hall continue to adhere 

to their obligations under said Treaty and so long as said T reaty s all rema.i.n in force. 

Article 4 . 

The duratio:1 of thi s Prot ocol and the pr ovisions regarding ratificatio!'.l , authentic te, ts 

and deposi tion shall be t e me as those of th 

P rohibitio. of ~u l ear \ 'e ap:x1s . 

r aty for a \'\ o ld- -ide Zo_ e of the 
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