
27th Pugwash Conference 
24-29 August 1977, Munich, Federal Republic of Germany 

"Peace and Security in a Changing World" 
Agenda 

1. Nuclear Arms Control and Disarmament 

a.. Dangers to peace and security from the nuclear arms race. 
b. Current status and prospects of S.I\LT. 
c. Problems of nuclear proliferation a.11d diversion of nuclear materials. 
d!" Nuclear arms control measures (NPT, CTB, PNE) and security guarantees 

(nuclear weapQn-free zones , no-first-use agreements). 
e. Pres,ent concepts of 'military balance' and 'deterrence', and alternatives. 
f. Systematic · steps towards GCD. 

2. Arms Control and Disarmament in the Non-Nuclear Realm 

a. Impact of the arms race on peace. 
b. Arms trade. 
c. :Military expenditures. 
d. The Vienna negotiations on force reducti'ons in Europe. 
e. · Progress in control over armaments: military expenditures, CW, new weapons 

(e. g. environmental warfare). 

3. Co ... exisfence, Detente and Cooperation between Nations and Systems 

a. Reducing distrust and tensions between nations. 
b. Status of implementation of .the Treaty for Security and Cooperation in Europe. 
c. Problems of free circulation of people and ideas in areas other than Europe. 
d. Vulnerability of societies to disruption (terrorism, technological imperialism). 
e. Strategies for settlement of conflicts without use of force. 
f. Role of the United Nations in alleviatingtensions and preventing violence, with 

special reference to international security forces. 
g. Psychologi-cal and behavioural aspects of mistrust and tension between nations. 
h. Current conflicts. 

4. Security of Developing Nations 

a. Impact of nuclear arms race. 
b. The Indian Ocean as a Zone of Peace. 
c. Impact of progres::; of peaceful nuclear energy. 
d. ~roblem of transfer of military technology. 
e. Growth of military expenditure. 
f. Non-military threats to security of developing nations. 
g. Role of multi-national corporations. 

5. Development Problems of the Economically Poor Nations 

a. · Self-reliance and international collaboration. 
b. Priorities for the application of science and technology to development. 
c. Achievement of sufficiency in food, health care, and education. 
d. Optimization of energy requirements for development. 
e. Obstacles to reaching social and economic goals defined by the developing nations. 
f. Contribution of Pugwash to the UN Conference on Science and Technology for Development. 
g. Scientific advances needed for development and their potential impact on society. 

P.T.O. 



6. Energy, World Resources, :md Population Trends 

a. Potential alternatives for oil and fission energy. 
b. Non-renewable natural resources. 
c. Distribution of the wealth of the seas. 
d. Population trends. 
e. Prospects for food supplies. 
f. Possibility of defining maxima for consumption. 

7. Environmental Hazards of Global Concern 

a. Pollutants and the ecosystem. 
b. Extra- terrestrial modifications. 
c. Disposal of nuclear and other wastes. 
d. International monitoring systems and standards. 

8. Science. Scientists and Society 

a. Improving international collaboration in science. 
b. Accountability of science and scientists to the public. 
c. Science and ethics. 
d. Ways of fulfilling the social responsibility of young scientists. 
e. Guidelines for the professional conduct of scientists. 

The following have been invited to act as conveners for respective 'vorking groups (\VG). 
The first-named couvener has been asked to prepare a background document to serve as 
a basis for discussion in the group, and as a guide for other working papers submitted on 
individual topics· listed above (see item C. 3 on Information Circular No. 1). 

WGl Kistiakowsky (USA), Milstein (USSR) 

WG2 Gutteridge (UK), Lundin (Sweden) 

WG3 Dobrosielski (Poland), Carlton (UK) 

WG4 Galal (Egypt) , Sokolov (USSR) 

WGS Wionczek (Mexico}, Hoffmann-Ostenhof (Austria) 

WG6 Leibnitz (GDR). Boulding (USA) 

WG7 Smith (Netherlands), Maaloe (Denmar~) 

WG8 Udgaonkar (India), Czaki (Hungary) 
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27th Pugwash Conference 

Munich, Federal Republic of Germany , 24-29 August 1977 

ORGANIZATION OF PUG't!ASH 

Special Document 
27th Conf/P. C. 1 

The preceding quinquennial Conference (22nd, Oxford, 7-12 September 1972) 
approved the report of the Standing Committee on Or ganization ·which dealt with 
three problems : 

1. Structure of the Executive Office , with particular emphasis on 
the Secretary- Generalship . 

2. Structure of the Continuing Committee (now re- named Council) including 
representation, rotation and selection . 

3. Financing of Pugwash. 

The above topics are considered in the light of developments during the past 
five years, and proposals are made on them for the next quinquenniUJ.-n . In addition, 
the functions of national and regional groups are dealt with . 

A. The Pre sident 

The President shall be selected , as before , from amongst the most ~minent 

scientists and scholar s in the world . The President shall pre 3ide at o~8 or more 
plenary sessions of the Pugwash Conferences and may also partic ipate ex officio 
in the Pugwash Counci~ and Executive Committee meetings . 

B. The Director-General (previously termed Secretary-General) 

The Director-General (DG) shall be an active scientist of high stature , and 
shall serve as the chief execut ive officer of ?ugwash . The DG shall : 

1. Carry out decisions of the Pugwash Council and Executive Committee. 
The DG shall part icipate ex officio in their meetings . 

2. Be r esponsible for the organization and preparation of Pugwash Conferences, 
Symposia and Workshops, and for Pugwash publications . 

3. Manage Pugvrash finances. 

4. Represent Council in Pugwash Symposia and Workshops as well as in 
relations with national and international organizations. 

5. R~port on Pugwash activities and Council propo sals to the Annual 
Conference. 

C. The Council 

Pugwash Council (PC) is the main policy-making body of Pugwash . In performing 
this function the PC shall follm-r the decisions of the quinquennial Conference . 
It shall elect its own Chairman . The PC shall approve topics and agenda of PugHash 
Conferences, Symposia · and ~!orkshops, as well as the geographic distribution for 
participant s to these meetings . The PC shall decide on such policy matter s as 
publications and finances , and may at it s discretion appoint sub-committees or 
otherwise delegate authority to carry out the necessary task s . 
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The Cow.cil shall e:ect and ar~ange terms of appointment with respect to the 
Presid6uc , Dirbctor-Ce~eral , and members of the Executive Comw~ttee, in accordance 
vith decisions adopted by the preceding quinquennial Conference . 

The Council shall consist of prominent scientists -and scholars of high 
r e.putation in their OW'n as well as in f oreign cou.1·1tries . Profiles of Council 
member s shall be .publi shed in the Newsletter . 

Nominations for Council members shall be mace by the national or*r egion81 
Pugvash group (~nerever they ·exist) in the following constituencies : 

Constituency 

I 

I I 

r '"-..L._.._ 

IV 

v 

VI 

VII 

VIII 

IX 

X 

Seats ---
3 

3 

2 

3 

3 

1 

2 

2 

2 

up t o 2 

Countr ies or Regions 

United States of America 

Union of Soviet Socialist Re?ublics 

United Kingdom 

Countries in Europe other than those 
in constituencies II , III , V and VI , 
plus Australia, Canada, I srael and 
New Zealand 

Bulgaria , Czechoslovakia, C~~an Democratic 
Republic , Hungary, Poland , .: . ..:mania 

Austria, Finlan-d , Sweden, Swi tzerland, 
Yugoslavia 

** Asia (with th~ exception of China) 

Afr ica and the Middle East , covering the 
area of the· United Nations RegiQnal 
Commission, except Israel . 

Latin Ameri ca 

Co-optable by Council . 

The Council shall use its powers to co-opt in order to meet speciQ} needs or 
situations, and especially to obtain a balance in its composition in respect of 
sci entific dis ciplines , age and sex . In addit ion, former Secretary-Gener als of 
Pugwash shali be invited to serve on the Council . 

* 

** 

Election of Council members shall be made by the f ollowing procedure : 

a . The member s of Council to serve during the next five- year per iod 
shall be el ected according to the above composition, at the 
quinquennial Conference . 

The outgoing Council reco.l!'.mends t hat the question of constituencies and 
number of seats in them be reviewed by the new Council . 

Appropriate provision will be made for China upon their return t ) Pu~#ash . 
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b . Vacancies occu1-ring bet\.reen qui nquennial Conference s shall be filled in 
t he fol lowing 'vTB.J . Nati ona::.. or re6i onal groups from the constituenci.es 
where the vacancy has arisen shall be r equested by the Director- General 
t o sutai t nominations . If the number of nominations exceed"' the number 
of va.cancie~ , the election shall be made by major i ty vote of the 
national or r egional gr cups in the const ituency . For tho se constituencies 
in which there are no national or r egional groups , vacancies shall be 
filled by the P~gwash Coun~il . 

The Council shall normally meet annually at the time of the Pugwash Conference . 

D. The Executive Co~ttee 

The Executive Committee shall be r esponsi ble t o the Council for implementing 
the policies appr oved by Council and the decisions concer ning details of orgaP~zation . It shall consist of the Chairman of the Council and the Dir ector-General ex officio , 
~nd of a maximum of seven individuals sele cted by the CoQncil from amongst it s 
members. The Executive Committee shall elect its Chairman . 

The Executive Committee shall .meet as needed between Council sessions. It 
shall report on its activities to the next meeting of the Council. 

E. National or Regional Grouos 

The Director-General shall attempt to establi sh and develop Nat i onal or 
Regional Groups where they do not alr eady exi st , and to pr(lmote activities of 
existing gr cups , keepi ng in mind t he need to increase the participation of 
young sc ienti sts . He shall undertake this task in close consultation v1ith the 
members of the Council f-:·om the constituencies concerned . The Nati onal Groups 
shall have full autonomy concerning their organizat i onal structure. 

National or Regional Groups shall: 

1. Promote Eugwash activities in their r espective countries, such as 
convening nat i onal Symposia , \>fork shops and other meetings , and the 
dis semination of information to the scientific co~munity and general 
public . 

2. Nominate participants t o the .Annual Confer ences , and provide , whenever 
possible, their travel costs . 

3. Nominate t o the Director-General qualified participants for international 
Pugv1ash Sympo sia and Work shops which have beer! appr oved by the Council 
or Executive Committee . Invitations to such international Symposia or 
Workshops shall be made by the Dir ect or - General in consultation with 
the National Groups and the host country of such meetings . 

4. Arrange for annual contributions t o\-rards ~xpenses of the acti vi ti"es 
of the Central Pugwash Office . 

F. Finances 

The Council shall deci de upon the amount to be paid by National or Regional 
Group s to',Jards the expenses involved i n carrying out the function s of the Pugwash secretariat. The Counci l shc.Ul determine 1.Jhatever procedures and nechani sms are 
necessary for the r aising of adequate fur1ds to ensure the efficient execution of Pugwash activities. 



27th Pugwash Conference 

Special Document 
27th Conf/P. C. 2 

Munich, Federal Republic of Germany, 24-29 August 1977 

THE MODALITIES OF PUGl.-!.ASH ACTIVITIES 

l. Preamble 

The choice of the type of activity to be undertaken by Pugwash is directly 
linked with t he question t o whom we should addre s s ourselves : government s , 
the scientific community, or the public at large . This dilemma faced Pugwa sh 
in it s earliest day s . I t \-las then agr eed that t he main task of Pugwash was t o 
help governments in shaping their policie s on matt ers of \-rorld security; t hi s 
decided the main type of Pugwash activity, to which we have adhered ever si nce , 
namely , small private meetings . However, with t he change in the vor l d situat i on 
that has occurr ed over t he years , and t he accompanying shifts in emphasis of 
Pugwash topics , there have been increasing call s for more openne ss i n ?ug',Ja sh , 
for a greater effort t o educate the public, and even to influence public opinion 
directly. 

Whil~ r ecognizing the force and aptne ss of these arguments , we must avoid 
going from one extreme t o ~Dother ; we have t o be careful not to turn Pugwash 
into a mass move~ent . I nstead of making a choice between two diver gent aims ; 
we should attempt to pursile both, even though this may present some difficulties . 

In this connection it is useful to remind ourselves - and to reaffirm - the 
main and unique characteristicSof Pugl·:ash , i.e. that it i s a movement of 
scienti:; t s , and t hat t ho se participat i ng in our activi t ie s do so a s i ndividuals , 
without any commitment to or brief from anybody . 

The greatest value of Pugwash as a movement of scientists is t hat it brings 
together persons distingui shed for their intellectual pm.,rers . Comi ng fr om 
different backgrounds, they are capable not only of producing original ideas, 
but also of listening to arguments of others, of being convinced by them , or 
coming to re spect · the holders of views and values with which they disagree. 

In. an atmosphere conducive for the cross-fertilization of i deas t his may 
lead to the gener at ion of neH ways of t hinking and to ne1.,r methods of appr oach 
to world pr oblet1s . Such an atmospher e can only be created in small confer ence s 
or symposia, held in private, Hith the participants able to speak fr ankl y and 
without inhibition . This t raditional t j?e of Pug1..rash act ivity should, ther efore, 
continue to have t op priority . 

However, good scienti sts are usually also good educat or s . \.Je should exploit 
this and attet1pt to involve Pugwash scienti sts in activiti es - meet ings ru1d 
publications - specifically aimed at educating other sci ent i sts , student s , sci ence 
writers, and occasi onally the general public . To achi eve this a much gr eater 
effort than hitherto will have to be devoted by Pugwash to thi s type of activity, 
and this we recommend . 

2. Annual Conf er ences 

These should continue to be the ma j or Puguash activity . The jl_nnual Conf er ences 
offer the oppor t unity f or a larger number of Pug1-1ashites t o meet, but a~though t he 
social contacts and infor mal t alk s are in themselves val uable in furtheri~z the 
aims of Pugwash, t he pr ovi sion of a foru_r;1 f or advanced and creative thin.'<ins , a s 
outlined in t he preamble , i s st ill the most import ant task of the Annual Confer ence s . 
But to achieve this , gr eat care i s required i n the select i on of participaQt s , and 
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much more preparation of the progra~e tnan hitherto . 

There are two mai~ objecti ves of the ~nnual Conferences . One is to review 
ana analy se critically the activities durina the past year of Pugwash itself, 
as well as of other international organi:z.ati ons which are concerned · ·ith problems 
of i nterest to Pt~wash; this task is best performed in plenary sessions . The 
second is to conduct original discussions - based on invited or proff~rred papers -
on selected topics ; the se di s cus sions ar e 0est held i n ~1orking Group.:: , which 
should be sufficiently small fer the discussants to sit round a table . Not a~l 
topics of in~erest to Pu~{ash need to be covered at every Annual Confer ence . 
The selection of topic s ~Qll partly depend on the venue of the Conference ( for 
example , greater emphasis than usual should be given to problems of develop:1ent 
i f the Conference is held in one of the developing countries), but p~~arily it 
should be determined by the weight of the contribution that Pugwash c~n ma~e . 
We should take up a t opic only if we ha-ve something to say on it , an.i not because 
we feel we ought to s~y something . If the preparation of the agenda could begin 
two conrerertces a.l-:lca,::., this would ensure a better balance , as l{ell a :.: a b~tter 
standard of preparat-ion . 

The subwi s sion of a paper should not be a condition for partici~~ting i n a 
Conference; Jn the other hand , papers submitted should be or iginal , i.e . have 
not been pubJ. i :~hed elsewhere , their scientific contexts should be of a st andard 
expected in a scientific journal , and must be sent in early enough f: r editing 
and pr e- circulation. I n any case , abstracts of papers should be sent in \{ell 
in advance to enabl e convener s of 1;/orking Groups to structure the ag~!ld.a early , 
and not to leave this to the last minute . The participants in a gi v~n ·,Jorxing 
Group should bo fa.mi~iar with all previous Pu~•ash di scus sions on the topic , so 
as to avoid was te of time e.rd repetition . 

Reports fr om the Harking Groups are generally intended for the record and 
for thP. information of Pugwashites o~ly; therefore, not too ·much ti;."e should 
be spent on their writing . The pre sent system of reading out the Reports at 
plenary sessions , although 1-Jasteful of time , should continue, as it enables 
members from the other 'tlorking Groups to ma.~e comments; these have of ·:.en been 
very valuable . 

3. Svm:ao s ia 

The se provide a great er opportt.:..l1ity than is availabl e at the AP...::·1al 
Confe~ences to discuss a specific subj ect in more detail . Indeed , v~~posia were 
insti-:uted for this purpose, to study a well - defined t opic in depth. For thi s 
reason, paxticipants in S:rmposia should be selectee. on grounds of e:q:,ertise in 
the topic rather than by geographic considerations . 

The initiative for organizing an international PugHash S;yrnposiu.11 rest s with 
the National Group in the host country, but before approving it the p''bl"ash 
Council should satisfy it self that the conditions to en sure a high st andard of 
the Symposium 1.rill be met ; no approval should be given for a S~/Tllposiu.-:1 if t he 
topic i s diffuse , c .• : if the participation of a sufficient nt.L'll~er of experts 
cannot be guaranteed . ..-~.part from this, the considerat i ons with r egard to mElber 
of participailt s , su·c:n.i ssi on of papers, privacy of meetings , that goV"'!'n the 
discussions in 1{orki ng Group s at Annual Conferences , apply also to s:~posia . 

4. Y.Jorkshops 

These differ fr om Symposia ill t\w ways : ( a) t hey have a srnal ~. ·3r nu.110.~r of 
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participants (10-20 instead of 30-40); and (b) they deal with a t opic of a 
recurring interest '\.Thich require s a series of meetings . An example is the series 
of ~· orkshops on Cheoical '..Jarfare . ~lorkshops have taken the place of the earlier 
study Group s , which also provided a continued effort , but be came unwieldy when 
they grew too l ~~ge ; this mistake should be avoided in the futur e. The 
organization of ·~·iorkshops ~noulci be in ti:1e hands of a small group of ' experts. 

The findings of Hor kshops are often of i.:nmodiate interest to U.N. or other 
internaticnal orgaP~zations; a mechanism should be evolved for the direct 
transmi ssion of reports from Horkshops to the se bodie s . 

5. Open Heet inP:s 

The three kinds of activity listed so far are all of the traditional Pugwash 
type, i . e. clo sed meetings with participation by individual invitation only , and 
they have an international character. As ment ioned in the pre&uble , ther e is a 
gro'\.ling need f or more open act ivities , and PugHash should concentrate on the.se 
to a larger extent than up to now . 

The aim of these meetings would be either to explain to wide audiences 
about Pugwash itself, 1,.,rb.at it stands f or and \.Jhat it i s doing; or to provide 
a forum for di scussic·. - in the pre sence of a large gathering - between 
scient.:."'ts the:u!Jelves , ...;;· bet\..reen scientists ar..d politicians , on some t opic of 
importance to Pugwash. The meetings could also aim simply at educating the 
public, by l ectures , on subjects within the r ange of :110 '\.lash interests. 

The type, topic and audience at such meet i ngs as well as the responsibility 
f or their orgr.'1ization would vary according to circu:::tstances . Open meetings 
may be orgailized by National Pugwash Groups in their 0\m names but with advice 
and assistance fr om the Centr al Office , when called for . Or , they may be held 
in the name of the international Pugwash Hovement , in which case they will be 
planned and organized by t he Council , ~xecutive Committee and Director-General 
in conjunction wit h the Nat i onal Pugwash Group or Groups concerned . 

A suitable opportunity would be the occasion of an Annual Conference or a 
Symposium in a given countFJ . Some of the participants would be invited to 
addre ss public meetings . A good example of this was the public lecture s 
organized in Kyoto and Tokyo after the Kyoto Symposium in 1975; these lectures attracted large audiences and received good publicity for Pugwash in the 
Japanese Press and TV . 

Another possibility is a Pug\.fash f orum at meetings organized by other 
bodies . .An illustration of this is the International Yout:1 Science Fort.night , 
held annually in London for some 500 young scientists f r om many countrie s . An 
arrangenent has been made with the organizers to devote one d8y to a discussion 
on Pugwash , led by a number of Pu~Jashites from several countries . 

Clearly, there are many ways i n \.;hich Pugwash could come into contact with 
wider audiences, and National Pug....msh Groups should be encouraged to explore them , and to report their effor ts in the Pugwash Newsletter, so that other Groups could learn from their experiences. 

6. Publications 

Another form of educating or i nfluencing w~<1er audiences is by publications. 
The present Pugwash publications , t he quarterly Eewsletter and the Proceeciin5 s 
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of ConferenGe s , are close publi cations , e.nd. primarily intended t o keep P:.Jgwash­i te s infor :r.ad of cur act i·:i:ties . 'I 1e puolications intended. for t he general puolic . are the Confer ence s-..atements and Symposia .i·ionograph s . 

The Public Statements issued by C olli~c il after every Conference are very carefully wor ded and a great effort goe s into their ~~afting , but t~ey r eceive hardly any puolicity. They serve indeed much more t:-.3 a si..unmary of the Conference for the benefit of other Pugwashites than as infor mB::;ion for the general public. The se realities should be re cognized . The present -: .. /p~ of document should continue to be prepared by Council, but a s a s~ary instead of as a puolic statement . On the other hand, when a Conference comes up with an i dea which could have a public impact , and if Council consi der s it desirable t hat it should be brought to the notice of the public , then a special effort shoul d be made to give it the wi dest puolicity. For the sake of preserving the high r eputation of Pugwash, only Council - or a body designated by it - should be authorized to i ssue puolic statements on behalf of t he Hovement . 

T~~ l·:(; !:. :: ;raphs of Symposia are in the nature of scientific publications and can cont:-i .;)ute significant l y to t he enlightenment of the scientific community or society in general on a particular subject . If the standards of :yrnposi a are kept high , then each Symposium could provide material f or a Mon-:;:raph , and thi s should be our aim . If publi shers could be .found to issue them r·~omptly , then the Pugwash serie s of Honographs , with some thres ·:::lu.':les ee.ch : E>..r , coulc become a maj or fact. or in the objective of Pugwash to ec.u.cate and i nf-:::-;:u the public . 

Should the financial situation permit it, Council should be enc c~raged to explore tne pos sibility of start i ng an open Pug\.,rash Journal which c o~·. :i contain select ed pape~s fr om Pugwash Conferences , public lectures , as well a z material specially written for the Journal. 
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Munich, Federal Republic of Germ:mv. 24-29 Aug1tst 1977 

Special Document 
27th Conf/P. C. 3 

STATEMENT OF PRINCIPLES FOR THE PUG\\'ASH MOVEMENT 

Twenty years ago, in July 1957, a group of scientists from East and \\'est met in 

t he Canadian village of Pugwash, to discuss the threat to mankind proC:uced by the advent 

of hydrogen bombs . Tllis was the birth of the Pugwash Movement, conceived in the 

Manifesto issued in 1955 by Bertrand Russell, Albert Einstein and nine other eminent 

scientists , calling on scientists to assemble in order to appraise the new peril, and urging 

Governments to renounce wars and seel< peaceful means for the settlement of disputes . 

By now, through the annual Conferences, Symposia and Workshops , over a thousand 

s cientists have participated as individuals, in the world-wide Pugwash lVIovement. The 

characteristic feature of Pugwash discussions - open-minded and free exchanges among 

s c ientists from all parts of the world, irrespective of ideology or political commitment -

very soon resulted in a broad consensus on the main issues and fundamental facts of the 

wor ld situation. 

There has been progress during the bst two decades toward international acceptance 

of measures to control the growth and spread of nuclear armaments : the partial Test Ban 

T reaty of 1963; the Nuclear Non- Proliferation Treaty of 1968; the Conventions bannin,s 

the empl acement of nuclear weapons in space (1967) and on the sea beds (1971), the Treaty 

on Anti-Ballistic Missile Systems (1972), and other arrangements arrived at in the 

Strategic Arms Limitation Talks . These measures of nuclear arms control have helped 

to decrease tensions, to lessen the danger of nuclear war and to strengthen the atmosphere 

of detente among nations. The Final Act of the Helsinki Conference on European Security 

and Cooperation (1975) has opened the prospect that Europe will never again be the epicentre 

of a wor ld-wide conflagration . The Convention Banning the Development, Manufacture 

and Stockpiling of Biological Weapons (1972) stands as an example of the possibility of 

agreement to eliminate weapons of mass destruction. In these achievements Pugwash 

played an active role . 

But these steps are far from enough to remove from the world the desperate danger 

of nuclear annihilation. The arms races continue, and even intensify, both in nuclear 

and i11 so- called conventional weapons . Our goal of cornprehensive disarmament : · ~ems 

ever further way as nations continue to rely on military force in seeking solutions to their 

differences. 

In the past twenty years science and technology have made new strides which, if 

properly applied, could have contributed enormously to providing the basic requirements 

of fo od, clothing, health and housing for all, and to increasing both material and spiritual 

well-being. Instead, vast scientific efforts and technological resource~ are diverted 

toward destructive applications, involving tremendous human and material. wastes. Nuclear 

ar senals grow with ever increasing sophlstication of weapons and means of delivery. More 

and more nations are acquiring the capability of making nuclear weapons. New forms of 

m ass l<illing are being invented all the time. Vitally needed resources are squandered 

by all nations in the accumulation of armaments of greater and greater lethality . With 

e ach passing day, the earth is an ever more end<mgered planet . 

In these ci rcum stances, the goals to which Pugwash efforts have been dire cted in 
the past 6hould continue to comm and our um\·averi ng support. 
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The main preoccupation of Pugwnsh remains with problems of disarm:unent and 

relate;] is sues of inte rnational security. High priority s hould continue to be devoted to 

the relationship of scientific and technological cooperation among all nations to world peace ; 

in other words to the links between peace, disarmament and development. 

There must be a renewal of efforts to stop the arms race, t o reduce and, indeed, to 

eliminate all nuclear weapons, rather than just to control their proliferation. New weapons 

and means of warfare , based on new teclmological advances, must be nipped in the bud. 

Towards thes e ends, advantage must be taken of every opportunity to remove the root-causes 

of distrus t , conflict and war , to increase the awareness of common interests among nations, 

and to advan.ce the c auses of disarmament and peace . 

One g:re2t 2.dva.,-1ce of the last twei1ty :years has been the r eplacement of the " cold war" , 

between the nations of the eas t and the west, by a recognition of the necessity for peaceful 

coexistence and cooperation, known as detente . Detente should be made irre versible and, 

by incorporating into the fabric of international relations , e.xi:ended to all regions of the 

world. An alternative must be found to reliance on nuclear de~errence , based on the concl~pt 

of assu l'ed mutual destruction, as the means of preserving peace . Insidious ne w doctrines 

of "partialn, "limited" or "acceptable" nuclear war must be decisively reject!' d, and 

replaced by poSitive measures for promoting c operation and pe ace through in~ernational 

orde r. Means must be devised for bringing :.:...1 end to the world- wide expansion and 

compet it·on in military research and development, which continues to fuel the arms race 

and to frustrate .:>ur attempts at arms control. Scientists have a special responsibility for 

this aspect of the arms race. 

We must also continue to work towards removing the forces responsible for the great 

and growing disparities between the highly industrialized and the developing CQuntries . 

Starvation and misery remain the norm for a very large part of the world's population. 

The resources of the world are being wasted with little regard either for present inequities 

or future needs. This grim situation is incompatible with the achievement of a just and 

humane world order , and endangers world peace . 

Pugwash \velcomes the incre &-.sing involvement of thir :;l-world scientists in all aspects 

of its work. Scient• s~ s from all nations n ust continue, together, to explore the 

contributions that science and technology can make to the establishment of an equ itable 

economic, social and politl cal world order. Towards this end, we need to im·estigate such 

ques tions as ways of inc r ':.'-lsing the commitment by r icher nations to acceler :' ·~~ the 

independent, self-reliant development of the poorer; · reduction of pressure t o increase the 

l evel of a rm . .rn!ents in the i. hird world; elimination of mili tary and non-military threats to 

t he inclcpendence and se<.:u.r ity of developing nat ions ; adoption of measures to assul'e the 

r espo, s ible ~m el equitable distribution of world resources ; effective means for fo · tering 
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the scientific and techndogical capability of the underdeveloped world. 

Progress on deve~opment issues and in the reconstruction of international economic 

relations on a just and democratic basis will help to strengthen detente and solve rroblems 

of disarmament. Equally, the an1elioration of the international climate and improvement 

of international security will allow states to use for development purposes a growing part 

of the vast resources now squandered on arms and the military. Thus the Pug\\'ash themes 

of disarmament and development are linked as essential elements of the larger effort for 

a world at peace. 

International cooperation between scientists and technologists is an increasingly 

important factor in solving the world's problems . Therefore, we take this occasion once 

again to call on the scientific community - and indeed on all persons of good will - to be 

actively engaged in safeguarding the future of manl<ind, which is still in danger. 

On ente ring into the third decade of Pugwash, the summons of the Einstein-Rus ~ 

Manifesto ret~ ins its original urgency. "We must learn to thinl< in a new way", they said, 

when they fir st called us together. "We are speaking on this occasion, not as members 

of this or that nation, continent or creed, but as human beings, members of the species 

Man, whose f"!ontinued existence is in doubt ... ". 

While we are confident that it is possible to build a world without war, with all nations 

sharing in the riches of the earth and the assets of the human mind, we realize that this 

will not be achieved without a tremendous, dedic ated, united and sustained effort of men 

and women of different origins, ideologies and political views . 

In the end, humanldnd can only be saved by hwnan actions . We all bear responsibility 

for the preservation of the civilization o£ which we are the human heritors, and its 

improve1nent for those who will come after us . As scientists we share heavily in this 

responsibility. Science must be used only for the benefit of humanl<ind - never for its 

destruction. 



This document has been specially prepared hy Professcr Lcibnitz as convener of 

Worl-ing Group G. It i s intended to ser re _ _, basis for discussion b:1 the \Yorkinc 

Group in l\lunieh, and for worldng papers su!JJ'litted by palticipants . The lnLter 

should not exceed 10 double-spaced typewritten pages, plus a 250 word ~1bstraet 

for possible publication in the Pug'.vash Newsletter. 
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ENBHGY. WORLD TIBS01..iHCES A"t\D ' .. 2PULATIO~ TTIE?\DS 

L'ltroc1ucth1i1 

Since the Pugwash Conferences in Oxford, Aulanl~o, Baclen, Madras and i\I\..lblhausen, 

ru1 im n..1cnse number of publications hm'e com e out quoting such a host of figures th::1 t 

it is pract-ically impossible to gi\·e even a su rve:· as to quality and quantity in the following . 

One also has to bear in mind Lhat the publicatio. are contradictory to some e .. ·tent. 

Figures can differ by as much as 100 p r cent. Often the author's mvn po ition is 

decisive for he \vo.y the article has been vritten. 

T herefore , an attempt has been made in the follo\'ing to write dmm the essentio.l 

problems ·which appear in almost all public::J.tions, ·as.a bad;grouncl paper ,witho'...lt attel·"~rJting 

to evaluate them. This should be l eft to the discussion in the \VOr ·lng group. I have 

t ried to shmr ,~,--he-re the problems necessarily overl ap with ·:,e v:orl-;: of other groups . . 

It is n cess::t.ry to point out that the host of open questions dem<mds that the\\ vr ;;.ing 

group strive _or a rather concise clebat~~ if a substlliJ.tial report j~ to be co1r.p~lcd. 

(::1.) PotcmtiDl alternati\·es for oil and fission en~~g__,r 

T he pJ'oduction and clist1:ibu ion of ele trical encr ·y still r anks first. Thoag.1 · · 

is gencrn..lly acl<nowledged that a satisfactory state may be reached, sL tements di[feL' 

widely as to the time as well as to the per ca;Jita output to be attained. 

Differences between the highly industrializ:-d and the economically less developed 

countries have grc:F..::. The rates of growth in instollecl clectricnl poy.-er clil~cr amon[; 

the industrialized count::.·ies too, b·tt this is of no ·mport ance as compan::d to tha lc:=3 

deve loped countries. It is generally emphasized thnt th.ere i'' no equivale!lt ~o ele ~ir.:crt 

energy as useful energy. Only natural gas can be dis t ribute d simila;__·ly easy L 1cl tr:E::s£o_·mcd 

at the place o1 use. 

Where high- capacit y p0iYer stations ar.:! concc1:ner , the onl ' alternnt.iYes to oil 

and fis s ion 8nergy in the ncar and mec.lium -r::1nge futur are the fossil fuel s, hard eo:--

and ~i .1il.e. Ncu-uniform distributi on of the c.leposits , hig.1er r·:·.;pendl:un.s fo-:- or;t, ic,.; up 

the depo3its and m tning, tl-~',lSport of solicl ·11 1 ~l.tter instead of lie uit s, ancl h; g,:er itlVC.-iL-­

ments [or po·wer st:ltiO!lS in kecpil.o- '·ith the nccc~ s~n·y p r otection. of the en .ri .co:nn-..>nt ~ 1 o 

widely menti oned to underline th e a lnmta~c~:> of n· tcLnr power st;>iirm. . Ir adclllir;n -;:o 

the political and eCOtJJ.<"nic qucslio!:1:3 niscc i n worbng gro;.tps 1 (c) , -±(c ) a•-..d 7r-:-), 

othe r i tT1.pOl't<111t questions ;_,ce still in3tL~fi-;icntl .) d ear fort' e l..P.lildii. s,· o~ 1'.! ·lc · l-'~ .:0r 

slr,Uot1S . T tl ... ;:.prlics to bL·, .. ~,c ::: r r.::{ c~ors H'l'l prob~:b y lo ::1 SL 'll l ip·]v··" c.· 1 1.:-. t) :t 
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kchnology [or nucle:tr f•t::.i .1 . 

llyuro--clectric 1;0\\" -·r sLations may b~ re~arded as applicable for Lhe prucic!Ction 

of clcct r ic,tl ener gy to n considc1·o.ble de::., ·cc, "~ the adequate ti.encrators :• 

engines ha,-e reached high technical perfection . llo\';ever, they cmmot be c .::idercd a 

global altcrnati\.-c because of the ,-cry hi gh inve tmenb necessary, the expensi,·e 

distribution quipment. and limited sit s . The percentage of share in \\·o1·ld energy 

production will scarcely undergo notable ch::mges . 

T he r e have been fu rther experim ents with the use of sun and \\"ind for energy, but 

the y c annot be re cognized as gGnuine altemat ivcs for the production of e l ecLdcal e!1e1·gy 

at the p1·esent s t ate of de\·el opment. SLorage of such energy must be regarded as ur:soln ·d 

Thc~re exbt, li C \'.' ~\-et· , !·1:.mifold possibHilles al read ' now for r2lieving the 

distribution networ k of el ··ical ener gy ~mel/or gas . 

II corresponding s l pl m ts can be E>upplied in a foreseeable future a'c reasona lc 

prices , they could g· ·n in impo::.·hm. e for agriculture in the ec onomic:J lly less cl.evelop8c1 

count ries, p 2.rticul arl y for t.1o supl)J.y of \\·atc r . 

Use 8f geo-thermal e 1ergy has made onl y little pl·ogress. Purticctbrly , the 

poss ibility of gaini 16 heat frorn igneous rock has scarcely be _n im·e ;: ig8 ' ··d . 

In sofar as transport l: not dependent on electr ical ene1·g::, hyclrogc ,lation of coal 

c an be considered a genuine alternative i';hich n1.ight become comp..;titi-ve in ~ ::e neo.r ancl 

m edium -range f;J.tur on account of the ri s cs in oil pl'ices to be e. ·pcctec . The same applies 

to g8s ifying coal when the \\·orking of natural gas clir;1jnishes or sto JS . 

(b) Non-rcnevn'lble resou ' ces 

Under this hendtng rJl m ine1·als r ust be considered, tl~ fossil fuels, but also to a 

certain extent the oceans and the atmos Jherc. 

·written s tatement \\"idcly differ in estin' ating y,·orld resources in ~ :: varim s useful 

miner al s . There is , how'ver , far- reaching ogreem.ent 'Xith regard o t\\·o problems . 

Further exploration of the li hospherc, a so in great dep~h, \Yill lead to the disco'\·cr - of 

new deposits in decades to come. But it ins to be ex;1e~ :c d thnt also poorer de1 osits m tst 

be Lroug:1t to production to cover world- \dde demands in rm\· materials . This \\·ill r cc; .:ire 

new tcchn0logies w 1ic: · re in no \Yay 111ature so far . T 1erefore . higher e:'-:pendi il~ r-· fo · 

m in inr;, precessing· and \Yorl:ing mus t be taken into account . 

In, clclition it is a f~ct that r eg:n:dir:g the non- nniforn: distribution of deposit.s, o. 

consi clc r::.t'J share in t 1e important mincr~1l resource s occurs in the ccoPo'nicall y less or 

almost no.1- d ·eloped cc n,. r lcs . As i s l~nO'.\r.'.. , the Pari. Conference, i . c . t 1e so- ..:-,tllcd 

Nort 1-Sout.h Dtalog< .l', wh ·c: 1 la~ "ed over o e-and- a-ho.lf }~·· ·u·_, could no: :1t ~ll rc ,., , c 
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thu economic ::md consequently political tensions rcsultin n· from this bet. 0'.:; i ous ly 

a global m::magement of non-renev::nle resources cannot be c.·pcc-Lcd even in the far future. 

though seen from ihe ::mgle o£ economic gro,'.th n. co;.nmon use \Youlcl ·Je de ·irablc soon . 

Analogous conditions prevail in the case of fossil fuels . II<ud coal, however, is 

distributed in such a way that the i1 dnstrial1y highly developed countries are in co11trol of 

the essential deposits . But 1.he main resources of mineral oil 1 a1·e a similarly U!1fm•oura .. .le 

location. 

The present rate of grmvth in finding new ~eposits and the gro\\th in ex:plo.itin2," them 

allm\· for the statement that the oil fields might be 8lreacl · exha:1sted in a medil~m -ra.11ge 

fu ture, while gas deposits could be some\vhat richer. 

T here are most e;·tens ive re se lTes in hard co~ . Lig11ite has been e. ·plorccl 

only in part so far, and the deposits could, \Yhen thoroughly explored, reach at least the 

size of the hard coal resou rces . 

T he oceans , too, must be rated among the non- renewable resources . This 1vo:tld 

include the results achjeved in the \\·or!<ing group 7 under (a) . 

T he enti re section i s closel y connected with t ho topics ofworking group 5. 

(c) Distribution of th~ wc:1lth of the seas 

The p resent s ituation is characterize d b ' the fact that manifold complications of 

an economic and political nature may re sult from the negotiations on a new intcrnaPOJ1[11 

L aw of the Sea not yet having been resoh·cC1. The extension of the so1·ercign dghts 

of t he countr ies bordering the oceans to 200 miles has led to rather complicat :od cone itions 

already, and the current t2.ll~s 1 m'e not at all l ed to satisfDctory results. 

T he situat ion of the countries \\·ith no immediate access to thQ oceans ,1· 

f ar more complicated c.;:; ,,·ell. They y;ill have to sp2nd considerably more no'.'. 11en 

seehno· to have a share in e::-:ploiting the ~cas . 

On the otk~r h::md the lJiolony of the sea leo.ves open a 1·ast field of rc ... earch jn 

spite of great efforts a~re .. dy ·m::1 de . There i , fo::..· L:.stance, the still inexplie 't1Jlo 1nig1·num 

of fi sh , the knowledge of wllic h will constantly gro v in importance Y:ith the e.:tcn '-' ion of 

sov relzn rights . The incre ~1sing interest in catch~:-g a11Ll ,\·or:, ing the L1ic -cru ~ t::1.cea 

must be ac(r ed. 

Great.. progress hos been made in the technolog.ical ck ·elopmcnt f hoisling the:: 

Inineral rcsou r ces even f rom consicl8ra:Jle depths of the sea. nut the ri:;;h~ s of ho~sting· 

arc · lso insufficiently clear iii conn ction \Yith ihe new L:-J\\. of the S8n. 

In cc" · in fields (oil .-:ml gas h:.-1 :bge) o', iously tcchni.cal ::;;. 'ely do-.:~s not l\.':1ch th, 

same s~:md·. ·.;as the h:1uL L8 atJtput. Lar~~-sc::1lc tlamngc co~t1d b p1:'-·\·cn cd. i1ut th ·s 
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cannot be L.1kcn for g-rrmicd for the near or ·norc clistm i future . Cor.·c~ TJO 1ding 

problems a s-:1in fall into the competence of \\·orking group 7 (a). 

d . P opul at ion tn:nc:s 

As a whole, th -.; increase in po)l1b.tion is ob\'iously o;oin;; 01 :-~t a C0!1SidcrubJe rate . 

But r egionally special fe atu res are de\·elolJing. Economically hi6hl cteYeloped 

coun~ries rcJort a \'cry low increas e, stagnation or even a de cline . ::Vlc; cl 

frm1ily pl.·v'ning and their legal use cl.o not suffice to expl ain this fact. T~· 

means of 

·- c iolor:;ical 

influence of the high state of economic dc\·elopment cannot yet be c alled fhllt.ic:ic:i:tly 

investigated. Socio-politicol effects, hm ·ever, may be CJ .' ite serious . 

T::.·~~cli ~ i ~--: " · ~u~d ideological prejudice agains t family pb.:ming if> still m ost 

effective . In a numb2r of cases it became evident that a change of go .'ern cnt , 

even of vast countl"ies, \\'h n including such factor in d~:_1c stic polici~s, might not 

onl y stop demographic meas·tres :Urcady mel r ,.,·ay, but cn~11 c omplete ly c ance4 them . 

In general the situation is -t ill al a --mu g . It h::ts ~ ::> JJe rea izcd .in p:1rticular 

that the highest incre:-~scs in populat ion occu 1· ,,-here ecol10m ic progress b ....,.;pcci::Uly s JmL 

(e ) Pros·-::-:·cts for f0q_~1tnp1ie s 

\\'hen discussin°· this pro lem, o •. o should s tart from the fact that d ,-elopm nts 

in agriculture in practically all econo. 1ically hig'1ly de ·elr pe.:J cmmtries kocp in po.ce 

with the development of industrid t,;oods proc.l>tction, and o.lten eo:1sidcrably :3Ul']J'1SS the 

de11and. 

This irnplies th::tt much lmmvledgc is antilable,the ' ':orld-',vide aE;liC<.!. tio1 o. 'vJ;_··-·h 

' ·ould l!reate the conditions neccssa1·} fo ... · ::-ufficie,_tJ~- fecrlino en~n ::m ·nc1 ·:::Ling pop~:btio-1 . 

Among the essenti:lllactors l et ltS conC'idcr, i •1 adrlii.ion tot 10 ir, ining of c'.;r::!rts for 

t he trm s ltion to ;,' ·idely industriclizcd ;;egcL ble ,,nd r imal prod ction, r·; ~':e · u1nly 

of w· tcr , fc1tili ze s , pr-sticicles a11d teclmical eqt ipme·1t as n':l as of the infra.::;truc .. ur8 

leading to the cultiYatcd ar as . I:el ations to 1.:1e qucstith1S dis us::occl unde r (a) are 

obvious. The great difficulties arising .,-hen it comes to i111·estme: ·;:._c; kno ·,·n ancl necessary 

ac• well - known too . 

If pr,., ctic ab~e solutions hnYc been .lo tnd, the prcdnction of the reqt·i 1.·cd qu::mtities 

of car )Oh rc..lrates ~md :qts may b .... regarded ::ts wieldy assured. 

ConsideraLle effo1·ts h;we been m nde to clos the p1·oto in gnp tm ~:.isting; . 

particubrl;· in the fecdhg of ~mir11:.:. s. They conccr:1 the industrL pro ·ctio 1 of b~1.­

rnass J·ich in Jrotein from cheap s arti ng materioh, as \H.1l :1s to preli1 ;na1·y stt cli"'s fo-: 

the l iSt.: of 1 :1c· occ .nic m icro-f:-nmn.. 

E re ryw!Prc r::s a r ·]1 for irtt pl'O ;nt; , eccls by cull i ·ation and ani. 1:14s ))y :;:ccdin~~ 
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h;v JJ~'cn c,·,,c:1rked up,),l to a co1~~i< erable c·:Lent , promising essen· [<l.l i:nJn·ov<Jrncnts. 

T w f.:lrmlr<0· o~ sca-m~llnma!.s seems to becom.e a further pc;,;s"bility of c.-tending 

t he .lood lJ:L~b in tbc more disLant f1ttLn·e. 

As L r as llt.e p is re 1dcrecl by the ccon mically h[gbly de'-'elo~ eel countr ies to t ,e 

l ess de ·elope-d co:ntrics, the cnco a·a .··en cnt f ugr~culturc and the econo~~1ic ln· anrJ,~·s 

servi 1g it doe not seem to ]la\'e always the necessary priorit.v . Oi'tcn ccono1nic 8id is 

p re 'erabl giYen to hose tc'Ti ori 'S where those oiving the a;:;si.:;tcmcc hav an j nc!",~cdiate 

inkrest in the re ults . 

Here t~le opinion is held that dlscu sion \':ill be very diflicult \\·it out :'ipeci:Jl 

p reliminary studies being n aclc 011 the prnble"n. T he neccssitj of clni.'ifying pcrti.::e:.1t 

questi on i s sho\~11 hy the Jrob1ems unc~er (a) to (e) . 

Useful backgro tnd is at p1·ese:nt onl · presented by the st::lti ~tics o.f S0!'12 econon1 · call y 

highly dov~Ioped C;OU11t1'ies. Tbey :otll, howe 'er, c 1·,c· the per Cclpit·1 data L'Onl <' sil:l '12 

division of f1e c nsumptionttr~.i·•.ecl .-t ])~- aclcliti.cm during a cGlcnc1.:Jr year . But :n 

2S:'!·mmetric ,JL:;tribution s' .. ill pl·cvails \\'ithin t1L rcspocoi\·e population that .i;s 6-::tc·rmln.::!d 

by th~ indi ·idll:ll OCO~lOlldC C'O cl,;,tior;s H~· \i·.:.:a E!.S by lcc:ll iwl:Ji.i:S fc.tlrJ clima:ic ecnditio 1.:; . 

It is l>ocess;:!r ~o cs(a lish the scicnfific found:)tions \1.h:r.::h have to) c: n acle 

avaih b" o to appl'ODch SL:ch 3.11 importa.!lt factoc. 

An attempt sltodd :::.lso 1.JC rna de to brirtp; to pr01!.1i11encc suc:i. fields of L:1r~ l)rr:J: ct · o·~ 

of oo' d~ ::mcbervlccs where certain lLniting v:.J.ues are becomin; e\'ident. 
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INTERNATIONAL COOPERATION IN BUI LDL\G SCIEI\C E AND T ECH~OJ .OGY 

INFRA-STRUCTUR E IN THE L ESS DEVE LOPE D COL-:\T RIES 

INTRODUCTION 

ln te rna iional scient ific co-operation re lat ed to t he Less Dev eloped Cou ntrie s (L DCs) 

began in the ea r ly 1950s. During the 50s it was hardly conspicuous;only a very few LDC , 

which already had some science and tec hnology could ge t the feel of it. The 1960s we r:: a 

period of inte rnational confe re nces, workshops, symposia, e tc. wh ich crea ted in a ger.-:ral 

W'-1/ a vv are ne~s amo ng the LDCs of the importance of science a nd technol ogy for their soc io­

economic development. The 1970s we re expected to be a decade of action for actual 

development of sci e nc e and technology in LDCs " Unfortu nately those expec ta t io ns have 

proved completely fut i I e. Exce pt for a very few cou nt ries w hich seem to have taken off 

toward se lf-propell ed sc ientifi c deve lo pm en t 1 th e LDCs cont inue to stru gg e with the ir 

problem as they did in th e 60s. International assistance aimed a t promo t ing a nd accel era ting 

science developme nt is as inadequate in quan t i ty, quality and effectiveness as it was in 

the 1960s. 

Sci'entific co-operation during the 60s a nd 70s was d irected mainly by the Deve loped 

Countries (DCs) and operated through formal b ilateral o r mu lt i late ral agreeme nts be tween 

governments and or international/regional organizations. It was primarily characte rised by 

dependance of EltA individua I LDCs on the respective donor DC. Its ma in limi tation was that 

it neglected building of scientific infra-structure in an LDC in favour of specific projects 

which a ssumed t he existence of such an infra-struc ture. 

No doubt 1 the aim of inte rnational scientific co-operation should be catalylic action 

but its contact points must be strategically chosen so t hat small a moun ts of internationa I~ 

assistance can stimulate large a mounts of indigenous activity in the proper direction. For this 

an LDC mu st hav e si gnif ican t understand ing of t he mecha nism of scient ific a nd tec hno l ~ical 

development and es~ablis h o viable infra-st ructure tha t wi ll suppor t i t .. He nce interna t ional 

scientific co-operatio n must beain with buildin g of th is infra-s truc ture in the LDCs. 

It is gratify ing that the ma in objective of the proposed 2nd UN Conferen c e on 

Science and Technology is to prov ide ins t ru men ts of in te rne iona l co-o pera tion to LDCs in 

stre ngthen ing their scien tif ic a nd tech nolog ical infra-stru c tu re c The Conference a lso 

proposes to deli bera te and take decisions on co-operation in so lv ing spec ific socio-economic 

problems of the LDCs in accordance wi th their nat ional priorili es, that cannot be so lv ed by 

individual action : Pugwash has a role to play pa rticularl y in providing backgrou nd papers 

for this confe rence . The 27th Pugwash Confere nce is expe c ted to contri bute a substantial 

part of these back ground pape rs. This p:! pe r has been prepared on t his understandin g a nd on 

att em pt has been made here to present a rea lis ti c o pprocc h on "I nte rna t ional Scie n ti f ic 

Co-opera t ion " keepin g in v i e\'v th e pr imary requ ire men ts of the LD s. 
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SCi eNTIFIC AND TECHNOLOGICAL INFRA-STRUCTURE IN LDCs 

Only a few of the LDCs have built up viab le national infra-s tru ctures and acquired 
scientific a nd technolog ical capability; a few more are perhaps on the threshold of such 
development; but the bulk o f the LDCs are still very much in their initial stages of development 
hav ing only some frag n~nts of sci en t ific commun it i es and institutions o 

International co -opera ti on re la ted to the th reshold countries should be d ire c led to lheir 
specific needs as felt a nd perceived by them; but the main st ress mu st be put on t.;e II"J ter 
co!Jntries which need international co-operation in a ge neral way for building the e ~ s ential 
com pone nts of scientif ic a nd technological infro-structureo These componen ts are : (1 ) Policy 
and Organization , (2) Education and Man power (3) Researc h and Development and (4) Informa­
tion & Documentati on. They are very much inter-rela ted a nd there must be balan c~d growth 
of l" hese components for building a viable sc ienti fi c a nd techn ological infra-structure. 

Policy a nd O rganization 

Unesco du r ing t e las t two de cades deliberated quite intensively on science policy and 
organization and provided valuable guid eli nes for th e benefit of its Member Sta t es. This 
assisted most of th e LDCs in setting up institutions for science policy and organiza t ion . 
Unfortunately those ins t i tut ions generally remained very weak a nd ineffec t ive in the later 
group of LDCs a nd they were unabl e to make a ny significant c hange in the situat ion . The 
proposed ins trume nts of internati onal co-opera tion must ensu re strengtheni ng o f the~2 inst itutions 
which gene rc ly consist of two ty pes of organs r namely (a ) policy -m:::king, pianni r:.::- end 
decision -ma kin g organ~ and (b) executive organs cons isting of national execu •i:.: e a :_ cncies 
and scientific institutions. International co-operation in particular should c ~ s ist th e policy­
making and planning organ in performing specific functions such as:-

(a) estc b li 5 ;ment of Data ase in an indiv idu o LDC o n sci en tific a nd tecl ·ol ogical 
potentia I suc h as manpower r physical foci lities, finan ce, management, r -Jtura I 
resources, transfer of technology 1 indigenous sk ill, scientific and technological 
capability 1 etc. 

(b) organization and fina ncing for sci ence a nd technology development; 

(c) priority assessment in Research and Manpower Deve lo pment;, 

(d) holding works hops on science a nd technology o licy and pl ann ing ; 

(e) preparation of a national science and technology plan; 

(f) evalua ti on and coordinati on of scienti fic and technol ogical activities and 
utilization of results in th e dev elopmen t sec tor . 

The e xecutive organs gene rall y consist of sec torial cou nc ilsr u nive rsiti es,g~vernment 
d e partmen ts and the network of educat ional, trai n ing, research and su pporting sc i -· n~·iric 
ins titutions whic h form the material a nd inte llectual base for deve lop" ent o f sci e -r ific and 
tee' n ical manpower and ot her sci ent if ic a nd tec hnological activi ies including ru:!arch a nd 
c! :~v e lopment . lnternationa I co-ope ra t ion rei a to t ;ern is d is:::ussed in the f I io· ; sec t ions. 
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Education & fv ', onpower Development 

The LDCs mentioned above need effectiv e systems of education and training to build 
up their scientific and technical manpower which must include, (1) h igh level specialists in 
different branches of science and technology and (2) auxiliary personnel such as technicians, 
librarians, comp.;ting personnel etc . In ternational co-opera t ion must stimulate indigenous 
activities in building up of a high quality, substa ntial system of scien tific and tec hnical 
education well matched to local c ondi t ions as well as to the wor ld w ide scien ti f ic community . 
In this context the co-operation progra mme should specifica lly include :-

(1) Creation of new and reform of existing educational a nd training institu tions . 

(2) Improvement of carricu Ia a nd innovation of teaching and training methodology 
and examination sys~em~ so as to make the entire education a nd training system 
m::st fu nctional in the context of national needs and aspirations. 

(3) Provision of primary resources of education and training, namely- qualified 
teachers, physical facilities and equipment, books, journals1 teaching atds etc. 

(4) Maintenance of internat ional standards and hea I thy academic a tmosphere. 

In the whole system narrow specialization and non-functional understandin g o f science 
must be avoided. Scientists wi th a non-funct ional und e rsta nd ing of s:::ienc e a nd a n e x treme;-' 
narrow area of competence are vi rtually useless from the stand poi nt of scientific produ ctivity 
and its connections wi t h technological deve lopments. The system in general should be highly 
oriented towards applied and experimental work and particular atte ntion must be given to 
education and trainin8 of technicians at both secondary and intermediate levels. Attention 
should also be given to training in science policy and management. In the countries, where the 
scientific community is still very small ,. and the infra-structure is still being formed

1 a 
substantial frac tion of scient ists mus t be concerned w ith sc ie nce po licy a nd management 
activities. 

Many LDCs do not yet have an indigenous system of higher science and technical 
education and have to send their students to the DCs for higher academic degree or training. 

co,.. This has created a lrost of problems particularly the so co lied "bro in-d rai n 11
• After~ few yea rs 

they are supposed to return to their own countri e s an d u t i lize the ir kn ow le d ge a nd experi ence 
acquired abroad for development of their countries. It has now been fou nd that m9~ of them 
do not teturn and ore lost to their own countries. Moreover the kind of know led ge and skills 
wh ich they acquire abroad is o ften not relevant to the LDCs a nd hence even those who do 
return to their home countri es ti:m¥ cannot significantly contribute to devel opme nt there . 
lnternationa I co-operation should aim at im proving the standard of his~er e duca tion in the LDCs 
a nd particularly assist in the or ganization of post-gradua te t rai ni ng a nd resea rc h by supp lying 
phys ical facilities and equipment and also senior a nd ju n ior scie nt ists from DCs to the 
universities in LDCs. The idea is to make proper arra ngemen ts fo r h ig he r t rai ni ng and research 
in the LDCs themselves so as to enable them to train their h igh level personnel in their own 
countries. 
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Research & Developmen t 

A country must first set up proper institutions for science policy, organization, 

education and training, o:; mentioned above, before it can enter into a meaningful programme 

of research and development. However, institutions for research and development and 

supporting services take con ' de rabl e time to bring them to a functional level and hence they 

should al so be simultaneous ly started . In an LDC , R& D must be directed towards ado?ting 

and inc reas ing scientific a nd technical know led ge for its effective incorporation into the 

production system and for this, along with R&D provi c: io n must also be mo(1e for su • · r t:(lg 

octivi ties;nome ly)econom rc a nd technica l eosi ' lity s1udi e s pilo t planljcxte. nsio n s t .... dies, 

deve lopment design , tooli ng, firs t produ ction a nd ma rketi ng of the product. For a c-:Juntry 

in the earl y stage of development, where scientit{f and technical personne l ore v v:y much 

limited, and the production struc ture is primit ivpojc r rol e of research and devel pment must· 

be to se lect on. a dopt existing scient ific a nd techno ! gica l knowledge to meets ·c. ifi c locol 

ne eds and to au;:-: en t existing knowledge in fie lds of potential economic re levanc e , with 

particu ior emphasi s on those areas which ore not or c no i be properly studi ed el !' "=" ·~" he re, as 

in rela tion to specific agri cu ltural, biological, wcter or mineral resources, climat i:: end soil 

conditions or special problems of appropria te tec hnologies, energy or rural development. In all 

these emphasis mus t be given on applied rec;earc h and develo p , en t, but some amo un t of 

fundamental research perha ps not more than 20% of t h total efforts, is also neces -~-~y for 

generating v itality of sc ' ence as a whole in the cou ntry. 

In mo- of the LDC under rev iew research a ctiv ities are still very weo k, C ! lt ica l 

mass is not available and the indigenous sci enf fic communi ty cons ists mainl y of in -exper ienc e d 

researchers with a lack of leadership and di rection . Under the existing production structure 

and economic envi ronment in 'u stry i:1 thase cou ntri ~s does not make much direct contribution 

to R&D. Scientific research, if any, is usually ccrried out in universities and research 

institutes financed by the government. There is a strong tr nd to sac rifice quality in these 

inst itutes for the sake of quantity and various o ther considera t ions. International co-operatio r· 

shou ld aim a t as~L t;ng these .,un, i e ~ bui ld ;,,g tha : ti'ic n 1le, ' I s' ::; the ~ nda rd o~ 

fulfilling the above objectives in genera l and in part icular it sho uld be directed ic, the 

following:-

(a) organ ization and financi ng of R&D and associated supporting faciliti e~ 

(b) tra ining of young researchers a nd su ppo t ing per~on nel 

(c) est~blishment of new na t ional institutes and strengthen ing of the exis ling ones 

particu larly for R&D 1 innovation a n d 'ffusi on in sd :c ted areos of vii (> I eco n 1mtc 

impo:-tance , in ac cordance with nat i on ~;' pr i ritl .:s . 

(d) supply of equipment and spare par ts and co mpe tent sci enti s s and technol ogists 

0.... 

(e) development of)n a tional centre for sc ientif ic & technical informa t ion and 

documentation 

(f) establishmen t o f internationa l regional institutes in the LDCs. 
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The main stress of in ternntional cooperation in this respect should be aimed at stimulahng 

in digenous efforts in buiiding operational net-works of institutions for R& D, innovation a nd 

diffusion in the selected areas. 

The LDCs concerned have embarked on the first stage of industrialization depending 

heav ily on import of technical know-how, equipment and industrial material which they do not 

yet produce . Their main source of incom e e-re sti II agricu ltura I products and mineral exports 

and hence in general terms it may be sugges i· ed that R&D efforts in the following lines may make 

R2l an impact on their social and economic development: -

(i) Research and scientific inventories aimed at the development of agriculture, 

food technology, stock breeding and fisheries 

(ii) research and scientific inventories directed towards exploiting natural resources 

in ~he soil and sub-soil and agricultural raw materials. 

(iii) research with a view to the expansion of the basic chemical industry and 

industries which produce semi-processed goods. 

(iv) developmental research designed to promote the expansion of consumer industries 

(v) research in fuel and energy 

(vi) research in the sector of construction 

(vii) research in the sector of health, nutrition and family welfare 

(viii) research and scientific inventories for development of appropriate technologies 

in rural areas. 

Information & Documentation 

Most of the LDCs do not have well developed information systems. International 

Scientific Co-operation in this field is urgently needed and this should be directed to building 

and strengthening the physical structures and organisations for the national information and 

documentation systems which would include: 

(a) Libraries; 

(b) Networks of information and Documentation centres; 

(c) Production of books and journals : 

(d) Printing & Publications 

(e) Translation services 

(f) Micro-filming -

(g) Use of com puters in hand ling, re triev ing a nd d i ss~ minat i n g sci entific and 

technical informa tion a nd data processing. 

(h) Traini ng. _ 



- 6 -

The information syste m must ensure t imely s ~ pply of the latest information having 

direct relevance to the works of the Scientists and Technologists in an LDC and provide 

written scienl"ific co mmunications among them as well as between them and those in other 

countries of the world. 

In addition, it should prov ide adequate informa tion to the decisio n makers on the 

various facts of S: ienc e & Tech no logy mana ge ment so that t hey ca n p fo integra ted 

deve lopmen t progra mme a nd effec tive ly promote co -ordination among t he a gen c ies carryi ng 

out these programmes. The informat ion system hou ld a lso provi e for continuous su rv eys a nd 

studies to update the no t ional da ta base on scie nt ific and techno log ical po te nt ial a nd he lp 

continuous evalu a t ion of exis t ing not ional science a nd tec hnol ogy policies a nd formulation 

of new policies. 

Besi des p:ov iding assistance in building the notional structure and organisation for the 

information sysram in t he LDCs, internat ional scientif ic co-opera tio n must also fcc ilitote 

free and unrestricted exchange of sci ent ific and tec: hnologico l information and experience . 

significant to development among the LC<Ls themse lves and port icu lor ly between the .DCs and 

the LDCS. 

I hove di scussed above in si mple te rms t e basic needs of the LDCs for bu i I ding their 

science and technology infra-structures. The plan and programme of internotiona I scientific 

co-operation wh ic h ore expec ted ~o e evolved in the UN Confere nc e on Sc ie nce and 

Technology must be oriented towards meetin g th se needs as t he first st e p in prov iding 

assistance to the LDCs. 

: . I also wish to stress e,. R&D in the industrialized countries in problems 

of importance to LDCs. Building viable infra-structu re and indigenous capability in science 

and technology is a long-term process. But in most of the LDCs there is immediate need for 

techno looical >·;:>'OV0rrenis t-· ~-_. ~) _ ~;·ve devc L-.:xn".; •• : ;; rts in oricu s se·. )rs ('r t heir · 
v ' 

economy. Some of these needs can pro bob ly be rn et by transfer of appropri a te te hno logy 

available in the industrialized coun tries, but in many cases, particular ly in dev e loping latest 

resources and making more productive use of known re sources, the countries encounter problems 

which need R&D for their solut ion. It is very v ita l for these countries tha t uch prob lems ore 

• d • • f• I • I I • 1 I d ' I I'> {) ' I d t h d ~ k • • 
1 enrt 1ea as qui CKlY as poSS! bie- on r:.e , o.. PfOjl?'C ts re:c e to em ore un er .a en In t1 me. 

f1 

Most of t he LDCs wil l need considera b le effor~s and t ime before they ca n f,:. le a l l these prob tern 

in their own institutes whereas it may be qui te feasib le for the industr ializtcJ countries to 

under take many of the se pro jec ts in the ir labor tor ies with the xisti ng fc. i-l>r<O:" an d personneL 

It shou ld, however be c!earfy understood that spec ifi c pro jec ts t be so undertaken must 

relate to national prioriti es in the develo pme rit plans of tb:~ LDCs and the resul ts ob ~c i ned u -t 

be freely tra nsfere d and uti lized for the ir benetit . This sort of scien titic co-opera tion must a lso 

ensure effe ictive participation in the pro jects by perso n el from the LDCs. This will serv e two 

purposes namely, (1) tra in ing of the LDC person ne l a nd (2) in jec tion of loca l expert ize 

knowledge and experience in t he projects so as to ori ent t hem towards meeting local cond itions 
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and needs. Such programmes may be initiated by the national poli cy - ma king and 

planning bodies of the LDCs in consultat ion and general agreemen t witn counterpart 

nationa l a gencies in t he industrial countries. Details of programmes must, however, 

be finalized by direct contacts and agreement between the concerned institutes and 

scientists in LDCs and industrialized countries. 

In conclusion I may mention that most of the LDCs ore now in the process 

of redefi ning deve lo pment theory and practice in the face of severe internal problems 

and tensions. They hove to brqden development goals to embrace not only increase 

in GNP but allevia tin g mass poverty and its symptoms- hu nger , mal nutr it ion,diseasa 1 

illiteracy and massive unemployment. They must seek ways to prov ide 11 a min imum 

bundle of goods and services to the common man." For this they need greater 

self-reliance in using science and technology for development and to ac hieve this 

they need effective cooperation from the interna tional a gencies a nd tec hnologically 

adva nced countries. 
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Thirty years i nto the nuclear era one canno t analyze the prospects 

of strategic arms control without resti ng upon judgments about what has 

gone before. I would like to offer--necessarily in summary form--a set of 

historical propositions which seem to lend important perspective on the 

process of strategic arms control and which serve to lift the focus of 

discussion somewhat beyond the most imme diate events. The resulting analysis 

suggests that partial limitati ons on strategi c forc e size and on qualitative 

composition may well have achieved already most of what is likely to be 

achieved by such measures and that progress tm·1ards a more stable l'lorld peace 

may depend upon opening up u n2w dim2~sion of discussion; namely, the regula-

tion of strategic force operations. This v10uld be a very significant shift 

in substantive focus but it would not require radical changes in interna-

tional politics of the sort that have historically been so difficult to 

achieve. 

1. Historical Judgments and Predictable Difficult ies 

The first set of assertions holds that the extensive and elaborate pre-

parations for war in which major industralized societies have engaged for 

the past thirty years are due more to fundamental disparities in the 

political values, economic organization and cultural base of these societ·ies 

than to moral or intellectual failings of their statemen. Dramatic de­

partures from the defense policies which have evolved are not likely wi th in 

the existing structures of national government nor are drastic cha nges in 

these governmental structures likely to occur which would enable rapid and 

\ 
I 
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comprehens ive programs of disarmame nt to be carried out. Though the 

goals and detail ed req uirements of general disarmame nt and of lasting i~­

ternational peace should always be pursued, that process should not in­

hibit more limited arms control measures or di sparage the ir significance. 

What has been accomplished i n the area of strategi c arms cont rol, however 

inadequate against absolute standards i s nonetheless qu ite va l uabl e unde r 

the existi ng conditi ons of human affai r s . Limited arms control through bi­

lateral negotiations remains a ma j or hope for f uture progress . 

Second, the constraints on strategic armaments achieved to date have 

been imposed in the first ins t ance by national governments operati m \·lithin 

the fra mework of their own defense policies. To a close approxi mat icn , in­

ternati onal agreements have rati fied and fo rtif ied these constraints but 

have not extended beyond th em. This is a significant accomplishment since 

strateg ic dep,oyments yet hig her than those wh ich actua lly exi st have been 

ecnonmically and militarily fe asible, but the limited nature of the accom­

plishment should be clearly percei ved. With few exceptions, na t ional defense 

policy commitmen ts once made have not been reversed by internati onal urms 

control arrangements. 

Third, in the extended process of articulating and negotiating formal 

agreements limiting strateg ic arms, a conceptua l struct ure has bee n developed 

which--a t least in the United States- - provides ·widely accepted princip les 

for stabilizing the internat iona l balance of strategic weapons and which 

seryes to def i ne the next steps for arm control. Under this f ami li ar pro­

gram, peace is to be protec t ed by t he deterence effec ts of off-setting threats 

of destruction in re ta liation for ~rior attack , and the specifi c provisions 

of arms control agreements are designed to protect the capacity to engage in 

retalia tory destruction·. For this purpose meaningful mis s ile de fense depl oy-

... 
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ments have been precluded in the United States and the Soviet Union and 
at least temporary limits have been set on their respect ive offensive .­
forces. Within the logic of this program, the course of natural development 
for arms control is to seek reductions in the force l evels allowed and re­
striction on those qualitative improvements \·ihich 'r'lould confer greater abil ity 
to destroy opposing forces in ·a first strike. The United States government 
is now seized with the attempt to achieve progress alpng these lines, and 
this commitment is not as much a resu lt of the political character of its 
new administration as it is the natural evolution of a well-established 
national security policy. 

If these judgments are used to structure an analysis of the current 
strategic situation, an obvious problem emerges. The co urse to which at 
least one of the major nat ional governme~ts is comm itted requires a 
very basic extension in the character of strategic arms limitati on arran ge­
ments; that is, .any combination of substantial reductions in forces and 
restrictions on qualitative development will undoubtedly require a reversal 
of existing national defense policy commitments ~ For all the governmental 
systems involved, that \•/ill be far more difficult to achieve politically 
and organizationally than any of the provisions accomplished to date-­
increasingly so as the reduc tions and qualitative constraints under con­
sideration affect existing military capability. Because of the leeway 
allov1e d by' very high force levels and by the presence of earlier genera­
tion ·weapons (which could either be retired or reta ined longer as circum­
stances dictate), there is reasonable hope that this intrinsic difficulty 
will not be a major problem in the short run. Eventually, however, the 
problem seems to be enough of a threat to the development of li mi ted arms 
control arrangements and to the in ternationa l po litical atmosphere t ha t 
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serious analysis of the possibility ought to be unde rtake n. It is highly 

pertinent therefore to pose the question: What should be done if ~rogre~s 

on the established agenda of strategic arms control becomes i mpossible? 

2. Mo re Historical Judgments and a Prom i ~ing Response to an Impasse in Arms 
Control ~egot ia tions . 

A serious answer to that ques tion can be deve lo ped from a ca reful read-

ing of the more recent history of strateg ·ic arms developments. It i s 

rather cl ear that basic force str uc tu res of the t wo central st ra tegic pro­

tagonists - -the United States and the Soviet Union--were decided upon at 

the highest political levels during the period 1958 to '1965 when ballistic 

mis siles were being added to f orce inventor i~ s for the f irs t ti me . In that 

era the ma jor policy questi ons conce rned f i r t the overal l size of strategic 

force dep l oyments t hat \•Je re t o be underta -en l1nd seconct very basic qu~s tions 

of technical composition such as distribution betw~ en land and sea based 

systems, fixed-site or mobile deployment on land, hard or soft configurations 

for the fixed-sites, accuracy/yield values for the \·larheads and strategies 

for penetrat i ng m·iss ile defense ys t ems .1i h 1 fen sive v1arhea ci ~ . Th ..... se 

matters appear to have been decided in broad ou t line during that era; and, 

as a result of the large deployments which followed, substantial iner tia was 

built into each of the op pos ing fo rce s trut ures. In the turbul ~n t ol itical 

events of the period moment ary force bal ance. {L"' hi ch were rapidly ch an gi ng) 

became politically important--notabl y, i n the Berli n crisis i n 1961 and in 

the Cuban crisi s in 1962--a nd appa rentl y t aug ht lasting lessions t o politi cal 

leaders. Reflecting these lessons, the arms control discussi ons (and the 

eventual agreements) of ensuing years focus ed on the questions of force size 

and basic technical composition. 
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The l arge forc e structures \•lhich v1ere prog rummed during the early to 

mid-1960s did not physically emerge until somewhat later and the very com­

plicated technology involved wa s not fu lly integrated into the respective 

military establishments until even la ter than that. These processes have 

now substantially occurred, however, and as a result the strategic situa t ion 

.has been transformed. The long imag i ned capacity to undertake des-

tructive military operations on very short notice was fina.lly created in 

the forc es of the United States an d the Soviet .Union and is now being main-

tained on e day-to-day basis. This organizational maturation of opposing 

strategic forces has rendered the established policy questions--the pro-

gramming of future additions to strategic fo rces - -relat ive ly less s .gnificant 

and has made the dai ly disposition and manageme nt of existing for ces relati vely 

more significant. 

Unless the progress of force reductions is truly drama tic, the safety 

of the world for medium-term future will probably depen d far more on how 

existing force levels are managed--both on a daily basis and under crisis 
. . 

condtti ons--than upon force programming decisions . Arms con t rol discussions 

to date have only entered the fringes of what might be involved in regulating 

operational force acti vi ties. It seems inevitable that such questions 

must eventually be addressed tho roughly and systematicall y, and there i s 

an obvious argument that th i s should occur all the sooner as progress on 

questions of force size and qualitative improvements become s difficult . 

Concrete proposals designed to stabilize strategi c force operations 

have not been as elaborately developed or as widely discus sed as other arms 

control meas ures, and this alone dictates caution i n advanc ing spec i fi c re-

commendations. There are some basic principles, however, wh ich are bbvio usly 

importan t for this type of arms control and some proposals which at least 

· .. ,. 
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serve as illustrations. Clea rly it is desirable in the .interests of arms 

control to reduce the readiness levels of strategic forces, to remove the : 

occas ions where strategic force elements of opposing powers might engage 

in hostile but not directly violent ta ctical interactions (ei the r by 

acciden t or at the initi ative of lmv level corm1an de rs ), and to l~ estrict 

the habit of sending diploma tic signals by means of strateg ic force opera ­

tions. Tho ugh specific impleme ntation of these principl es i s likely to be 

controversial) it is at leas t co cebable that f orma l or infonnal arrange-

ments a 1o~g t~ es e lines might be wol~ked out. Un til a seri ou s attempt is 

made, the degree of political difficulty cannot be known. 

An obvious specifi c proposal wh ich would fit the spirit of operational 

force stabilization would be the restriction of ballistic missile submarines 

to ocean areas wel l removed f om an o ponent ' s shores from w~ich hostil e 

ASW operations woul d be prohibited . Given the range of current generation 

SLBM's, this is techni cally feasible without a major degradati6n of 

strategic capability. If properly designed, this arrangement waul d enhance 

protect i on of SLS' i forces fl om sudde n aL.ack v. nd wo u.ld remove o. 111ajor con­

dition for low-level tactical engagement. Suc h a prov ision wo uld also re­

duce the possibility of an at t ack being i nit iated comp le tely \'Jithout warning 

and thus would rel ieve at l east one sourc of pressure to mai r Lain fo rces 01 

high alert status. Whether or no t an arra ngemen t of this sort coul d be de­

signed and negotia ted mus t remain an open quest ion at thi s oint , bt1 t therp 

is ample reason to begin thin king along such l i nes. 

In summary, 111hil e one must hope that cu rrent attemp ts t o a chi eve re­

ductions in strategic force l evels an d restrict ions on qu alitative improve­

ments will be successful, failure does not counsel either despair, hostile 

national reaction, or radica l depJrture from the current process of limited 

arms control. A great deal of sta biliza t ion in basic force struc tures has 
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in fact occurred, and it is not at all in evitabl e t ha t in the abs ence of 
immediate reductions national governments will repeat the very rapid and -
extensive procurement of strategic forces characteristic of the 1960s. 
Moreover the limits of human ingenui ty have hardly been reached in desi gn-
ing new forms of stabilizing agreement. There are severe pr es sures as­
sociated with political conflicts, wi th the continuing advances of 
technology, and with the established momen tum of arms ~mpetition but 
that is all the more r eason to maintain perspective. Cool reason has 
not yet been driven from the field. 



27th Pugwash Conference 

Munich, Federal Republic of Germany, 24-29 August 1977 

R. W. Ditchburn (UK) XXVII-28 

FACTORS WIDCH DETER\ IINE THE LEVEL OF ARl\IAl\IENTS 

Introduct i on 

It is the purpose of t his r.ote to sugeest that our 0tudy of the 

factors which det erL:,ine the level of a r mar.1ents in t he past and 

which opera te to- day , has not been adequate. If 1e c oul d under­

stand the s e factors be tter, we mi ght be more e ffe ctive in our 

endeavour s to chance the situat ion . It is obviously not possible 

in a short paper to make a major contribution to a very complex 

problem. Instead, I hope t o ident i fy son e of the factor s involved 

an~ ~o su~~e st lines of a pproach wh ich ~ight be followed if SI~3I 

or Pugwash Here to establish study .=, roups i :1 t his a rea. l'he co­

operation of scientists, econonists and historia ns of social 

history is needed to obtain useful re s ul ts . 

It is easy to understand why the level of armaments in the 

world to-day is not ten times highe r t han it i s . The I!1anpov1er 

and economic pot ential for such a l a r 3e increase do not exist . 

It is a lso no t t oo <.: ifficult to :::ce tl:a t a r eduction of a r ear::ents 

by a factor of a thousand would int roduce new variables to the 

political situation. }robably the poss i oility of victory by sur­

prise attack, - by first strike - would i ncrease . If the first 

strike did not brine victori then speed of Ranufacture of arcame nts 

might be decisive. Although we can thus see - at least in general 

terms - why the level of arma ments is not very Luch higher, (10 t i~es) 

or very much lower (1000 times ), we enc ount er serious d ifficul~i es 

vlhen we seek -~o narrov1 t hese limits, - as ue should do in buildinr; 

a scientific theory of t h e situation. · .. e do not under stand Hhy the 

l evP.l is not three tir::e s l: i ~her than i t is, - indeed it 1.·2,y ~e three 

tin es higher by the e nd of t h is c entury . 3i Rilarly, it seems to be 

coamonsense that a reduction by & fa ctor of ten, lea ving rela t i ve 

pO\·lers unchanged, would benefit a ll na tions . :Neverthele ss , a ll 

the endeavours of 1: en of go od-vrill and his h intellic;ence and all 

the disar~arnc nt conference s have succ eede d o~ly i n sli~htly r educi 1s 

t he r .:::. te o£ ir;_crease of arma:..,c nts . No reduction in actual level has occurred. 

·. ie do not b<J. sica lly unde r s t and HLy t!1is is so . 

1-Jhat kind of unders tand in;-. is needed 

Let us co::s i c:e r ti:e am.<lo::;Y of .fire . _o _: ri' :it i 7c . ~ . .. ·'"""' ~ .. 

a uee ful tool in ~ro•:i.ling· l·rar::lt h , in c ook i n:::, fo od a ;.1d in :..'rish t e:J.-
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i n-3 <H·ray 1·:ild 'cco_ s t s . It ':.':.:s a l so a dane;cr i f t t rouc;h a ccj_,_,e n t 

o r huma n a c ti o n a large a r e ::t of fores t 'd2. S se t alish t . .a n ~a i ne d 

some unde r GtO-ndins of ho1·1 to usc .:.:'i r e and h o•:J t o :Jrevent i t f r or:i 

g ett i ng out of c ont r o l lon[:; 'oefor e Lavoisie r stud i ed the c he1~istry 

o f oxida t i o n . ~ .ever ~he less , t ic de epe r understandinG led to a 

mor e efficient use of enc r cy and a l so produc ed Lore effective fir e 

extincui shars . 

In r e l n ti on t o a r na;;:ents ; ·:re still lac~- t he .-:ir..d of e:_::'iri c a l 

l;:no1·:led.:;e \·i' , ic h early civilizations l:ad .::.oot:t f i r e . · .. e do !:ot 

u nde r stand on the leve l of e c ononic s o r po l i t ic s Lee f orc es 1·: h ose 

eqt: ilib r iur:: deten1i nes t i1e p r es e n t l eve l of n r ::::a:.:ents • .• e shc:...: ld 

no~ E-~~ f or tie ~o s t c onpl ete under s tandinc at t~is leve l c ause 

t his k no\·r l ed0e r..ay l1e lp u s to d ive r t resou rces no~·J used in tne ar:c1 s 

r ace to useful purpose s . 

:\ p syc hol o "' i s ~· 1::ay s:t~· th- t th i s ~Il lJr oach is .su ::;erfic i::.l . 

'l'he r ea l c :::.us os of the ar!1S ra c e are t o b e four!d i n irr a t i ono_ l 

f ea r f r om the de e l') u nc on s cious . ':'h is .:ay be true but it is not a t 

t he present stace very useful. It is like t~1e ci1e:r.:istry of 07: i dati on ·­

it may be va luab l e one -day bt~t E'c t pre s ent a : .. ore err:pil· ica l a.:_:)r o~c h . 

l eadi ng d i rect l y to a ction is ne eded . 

Quasi - equilibrium 

The present situati o n i s one of approx i r.'la t e e quilibr ium beh!een 

o ppoo:t ... ;;; fo.1ctoro . .t'l'l e .; quilibr iu .. ~Jvi:::tt is ;~rad1 ally shift:;; _ _, in 

t he d irection o f i ncrease o f arcar:Jents . It is not a runauay 

s ituation t h ouGh it may bec ome so in t he not too d i stant futu r e . 

In an e quilibr ium si , t.<ation an increase of a r r:1a1::e nt s :EJr odu c e s an 

i ncrease i n o~po sit ion to a r uaDent s (e. g . a res istanc e to i c:~ease 

of t axat i on ) . Th i s i s a stabilizint; facto r. I n a r u nav;ay si tua tion 

e a ch i ncrease o f arr:·.aJ-.ents by one co~ ntry produces a lart;er i::lcrease 

by a nother a nd the s i tua t ion becoe:1e s ·u nstable .. v;it 1 t he possioi l i ty 

o f an exponent i a l increase . ~t present we c a see that de stabilizing 

fac tors are operating but t he runm;ay is oei .:1g pr e ven t ed (a) by 

s t abilizing f a ctors , a nd (b) by a kind of politic a l i nert i a ope r a ting _ 

l i k e a v iacous re s i stanc e in a phys i c a l p r ob l em . ~hus we ne e d to 

u nde r s t and not only H!lat facto r s ope r ate but hOi·! the equi lioriu..--:1 is 

es t a b l i ahed , v;hy it is s.li.ftin~; and \ihy the c ho.n::;es a r e c:o t exp onent ­

i a l. 
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?actor s in•rol vec 

~ o - tiay t~e fo! lo 1inc f a c tor s Dfe r a te to incr c~ se ar~aments : 

(a) r ea r of t he arma ; .. .::;nts of others ba s ed on i nco1 pl e te i nfo r r.la ­

ti on . I t i s t l: c esti1:1ated leve l :::-a t:~c r t han t l! e r ea l level 

wh i c h c ount s . Advocat es of increase of a r maments ur ge t ha t we 

u.ust .i_:repar e fo r t he "•·;or .s t case 1 and t his Horst case is •·;or s e 

tha n r eality . Thus , if eac h of ti-10 na tions i s norr. i nally seeki ng 

pari t y , ea c h is r ea l ly seeking a l arge superior ity . l h is is a 

desta -.Jil izing L<c tor t .:.nd ins to ) r educe r u na·.-:ay . 

(b) Sci ent i fic and t echno log ica l drive, - ideas a re produc e d fo r 

n e1·1 weapons , th is creates '!demand 1' for t he ne1·r \·!ec-tJ ons , but d e ­

mand for the old ones does not f a ll s o r ap i d l y , - he nc e the over­

all effect is an i ncrease . 

( c ) Prof its fo r t he a r ;. s i ndustry in t:1e He s t : t he corre s pond ing 

forc e in t he east is t he i ncrease of i mportance of individuals 

wn o c ontrol l a r 6 e por tions of i ndust r y de voted to ar~s . 

(d) r:at ional pride : the de sire to be able to say "He a re t he 

greatest ' ' • This is per haps less i mportant to-da y than in the past 

but is still a siv nificant fo rc e . 

(e ) Desire for ~olitica l inf lu0~ce , - no i ntention to go to war 

but a des ire to use weapons as a t hreat either aggressive l y or 

defensive ly. These two are not a l ways distinguishable . The 

det e rrent may mean :cere l y tha t one does not •.-;ant to be at tacke d 

or it nay c l oak a n a ggr essive f or e i Gn pol i c y . 

i'J e can a lso recognise t he fol l 01·r ing fact ors \·rhic h lie i t a r 1:1a c ents: 

(i) Economic, - t here is a n increasing resistanc e to taxation a s 

the l eve l i ncrea s es . ~h is ~ay take the f or m of poli t ica l opposi t ion -

t he pe ople elect a Pa rlia ment i·1:1 ic h Hil l not vote t he taxes , o~ 

t here is increasing in0enui t y of tax evasion . In a d i e ta to:. .. sh i p 

increase of t axation bey ond <:-,. c e r ta in point l eads t o dO\·.' __ f c. ll of 

the ruler, e . g . Charle s Is t of 3ngland whose levy of s h i p - Laney led 

in t he end to his exe c ut ion ; or t ~e t axa tion of ~cerica ~ colonist s 

needed t o pay fo r the Har Hhich ha d r emoved t he menace of attack 

frora the north , t his l ed to r ebe llion a nd indepe ndence . 

( ii ) :Sconor.: ic, - d~ vid i ng the c a~ : e . ~-: h en tll e l eve l of t axa ti on i s 

de ci~e d , the milita ry budge t ha s to compete ~ it h t he e ver- increasing 

pr essur es for ~ore e~ne nd i ture on educa t i on , hea l th e tc . 
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(iii ) Com:petition be b ;ee n HeaiJons . ·.:h en te c hno lor; i st s c.rc (a) p re s s­

in6 t!lC advaL -:::, ~e.s of neH :·1ea:.o n s versus olci '::ea::wns , (o) o:r·::JOsing 

other neN Heapons in order t o sec ure t!1e · de velo pr::.ent of o ne par­

ticular wea,on , then they ha v e l es s time and ene r r;y for ge n e r at ion 

of still ne \·!C r ideas . r.Lhe \-/hole ~-:: rece s s is s l o\·re d by inter nal c on­

flict . 

(iv ) Loral f orc es: i n c l udinr; both ( a ) pacifisn a nd (b ) a re volt 

a~ainst t h e wastefulness of the aru s r a ce . 

·~ he r e ar e a l so a nur:b e r o f e ;: tei~ r::~ l f orce s \·lh ich pro C. uce a n effe c t 

on the l evel of a r maments whi c h ar e no t log ic a lly r e lated t o it • 

.t:xamp l es a r e :-

(a ) I n Br itain t he Conse rva tive Fart y , wh ich favours more a rna~ents 

t han the Labour :Farty , may c or.:c to power for rea sons wh ich have 

n othing to d o wit h ar~aments . l h ese cha n~es of cove rn::ent and 

h enc e of iL : .. s ::; o licy r~!a y act e i the r v1ay . 

(b) In a dictatorship , a nd to a l ess extent i n a deEocra cy , the 

state of hea l t h of a leade r or the ha ppiness or otherwise of his 

f acily li fe; , r-ay a ff ect h is a ctions i n r e h ct io n t o a rms . 

The very r~pid increase of a r c s i s a lso opposed by the fcllo~ing 

c onsiderations \·lhich a re ana loc;ous to a viscous forc e :-

(i) A g enera l opposition to c hanse , either in qu~ntity or quality , 

extends also to weapons . All is well now - why c ha nr;e ? 

( ii) "" h e i ne ~tia of ~h ~ [.;G\'C.J..! .. enta l L ,::..c'.i ne - COJJnitt c:c .st ruc t .res 

etc . 

(ii i ) The tin e scale of tec hnolog ica l de velopLe nt . From t he first 

id3a to t he quantity product ion of a device t a kes 2 to 10 ~ -cars 

howeve r st r o~~ t h e pr essur e s i n f vour. I t is d iffic ~lt t ~ c~ i ata in 

!Jlomentua . 

(iv) ' · reaction a ga:i. :1st a l a r ::;·, i:::t ideas ; the !c:edia and L::? :.. ilitc.ry 

lobby cry i'vio l f ' ' too often and r es:ponse t o v:a r n ings tha t ' 'the enc:::y 

i s arning- faster t han l!e a re ·' fa ils not thro u:;h pac ifis r' o r OlJ?O­

s i t ion but siuply throu c h inertia . 

These fo rce s a re It:or.:. lly ne u t r a l, ha v i ne; no spec i a l reference to 

ari:.a i..le n ts . ::evc rthe le s s , t h ey a re i nportc,nt ; they r:e.y b2 t h e :- 1ain 

preve n t ive of a r u:J.aviay o.rr:. s develo /:::ent . '1.·o .sorue extent t h ey, or 

simila r fo rc e s , op pose rap i d di s~ r~aLent . 

Fr om t::. i.s po i nt t l:e s t ud.:/ L 3. "J foll o·.-.- three y,a ths . .'i r st , t:1. e r e 

i s t:1e n et :· ·; d of t !1e 'o i o l o ·.:; is t s c e ~~ inc:; t o c ont rol a ~JE: s ~~ , - t he ! .a i n ­

l y qual i t a t ive st udy of t he li ; c c ycle of t ~e ~a st a nd ~ study of 



- 5-

i ts :~ redator .s . '_! ten -c:1e at te ~ : pt to interfere a t a f avourab l e 

~: oint in t:~ c life c;:; clc , - or to a ssist t!te p r eda tors . Se c ond l y , 

t h ere i s th e ap~r oa c h of t he 9hys ical s c i e ntist, - to seek to 

wr ite an eq ua tio n between t he various forc es , t he n t o quantify 

a s Eany as 90ss i ~ le and t o ceek to f i;d a sens itive para~e te r 

v:he re a s La ll chance r:!ay have a ":lis f i al e ffe c t . '.:'Lirdly , there 

i s the approach of e conoGic s or socio- po l itica l sci enc e . Th i s 

i s to ask who is ~otiva te d towa r dc an incrc~se of a~~s, wh o ; ains 

a nd wh o lose s , and to seek to a lt e r the ~ o t ivation . 

All o f these a p proaches a r e i mportant a nd d ifferent k ind s 

o f experti se i nvo lving a c o- ope r a t i ve effor t a re needed . Great e r 

understand i ng in t h is a r ea Eay h elp and c a n do no har~ . It is 

wort~ some effort . 
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VERIFICATION OF A BAN ON CHEMICAL WEAPONS -

A SUGGESTION FOR MUTUAL 0~-SITE OBSERVATIONS 

Purrose of v~~ific~tion in t he techn ic a l sens e 

Th e purpose and tho pe r formance of veri fication of different 

k i nds of a rms control agreements h ~ s indeed been t ~o rouchly 

discussed. Th is is also th. case with r espec t speci f icall y 

XXVII-30 

to a cc~v en~ion prohibiting de ve lopment, prod lction and stock­

piling of ch c:nical \·:e apons <"-'1d presc:d bing thei r destruction. 

Ho wever, t he verification prob lems seem to be ~uch more comp­

licated for a ban on chemica l \veapons than for mos t arr.ts control 

* agre ements di s cussed so far. In the pre sent pap e r r eference is 

oade only to a process with the purpose of actually finding out 

v1hat is going on . The technical means for doing t hi"' a re not 

scrutinized. A discussion on what vill be pos sib le to find by 

different me thods is l e ft out ~ ere, since ~h is is of no principal 

interest for the probl em s dis cu ssed, 

Possible v erificat ion ~echanis~s 

There are, in a general sens~ t~o types of verification oethods, 

intrusive and ~ on-intrusive . ~he for~e r us~all j requi re ~cces s 

to a p :1ysical terri tory of t ':-.e party to je ve r ii' i ed i r. order to 

;: ake o ·J se rvations, t~ke sa:.1 p l e s or ~1 a k ~ neasure :-~ ent s wi tl1 di:f e :':'ent 

kinds of equipoen t. ?or t hese ac tivities to be perfor:.:ed it is not 

al way s necessary to have hu~.1 an observe r s presen t at t !:e t iue of 

the a ct i vity t o be verified. Sa: .. ples c an ce wit l-:S.r:?.•:.':J. £>:.l to:.,atical­

ly, and black boxes can perfo r n measure r.1en t s '71!-li c l! co not need 

i2.-ediate s upervis ion. According to t ~ei r de~i gn t:ey can only 

nake such ~easure~ents and take s u er. s a~ples for whi ch t hey are 

preprozra~:-~ ed. This, on the othe r ha~d. o akes it ?C~s ible t o take 

conn te r~_: easures a ga ins t their r egi s tra ti o~s. 

* Here is referred to treaties in which verification measures actually have been 

initiated or have been required. It should be noted that the biological weapons 

(BW) convention was agreed upon \\'ithout provis ions for ve r ific ation, \\'h ich 

probably \Vould have been still more cliiiicult to find t han it nO\\. i s for a CW-convention . 



~~e~o~ ena a1 d i nfor:: a tio~ w~ich are av~ilable ou t s i de the terri­

t or y o: t:w party to be ins:-e c t cd . o:~e non-intr e1s ive :::et';.ods 

certainly l e a v e no d o:..1' t a ·:..ou t t :'le ? :: e::w::ena ttey re~is ter . 

Sa t e ll it es Gan cour1t physically :~ ~n i ~es t ed p~ eno~ena on t le e arth 

witho u t actually intr u ding into t he territor; of a party . Redio­

a cti ·e p ::~ r:icl es in the a ir c an be se.::-;pl e d a .. d ~1al:;zed , :J ei s:::i c 

w11ve s a l s o c ar1 be o':>served and analj·zed . for;e ver , t hey ;:1 ay be 

ev a d e d ~f p- r ti cu l a r proca.ut io.r.s are be i. g te:-;:en ::.ea:-•ir.; t hat 

t h e y may n ot a l wa y s be to t al l y rel ia ~ le . Usuall;~ the r esults 

of ot~e r non- i nt rusive verifi cat i on activiti es a d e S}Jecially 

triose wh i c h are of i n t erest in conne ction with a c·:·- ':Jan , ca.Tl 

on l y cive o ore or le ss strong indi c ations of suspecten v i ol atior. 3 

of a n a g reeo e n t. Acc ord ir3ly t hey c ~~~o t servo in givin~ absolute 

confi d e:~ce w: e t i1e r t; i ve i nfo. o. tion 0 r ob r:: . ved p ~. <LO ~~.en a really 

i np l y v iolati ons or n ot . 

':'he s hor t co:J i r.gs n entioned c.oove l eave us ' 'ith s i ::..1 .:1 :. ions ,.,c_e_ :~ 

ti1e on l y possibility to g ain re liable infor __ etJ.o .. and certain~y 

a bout dou btful e ven ts raay be t o o bse rve t heo phys ica lly by n e aJlS 

of hum an o bservers . 

':'r.e questi on o f on- s ite observat ion :-:as '::; een a cru cial one t h r ou t_s ::.­

o·.t t t he ::;odern negoti at i or.s for ar::s c on trol. -:: o=.e countries re-

s tat e c a~~ot ac c ept exa~i , a tion on i : s territo y . I c i s furt~er 

8lai:1ed th a t S LlC-l o bserv a t ions ..., ay also l e ad to revelat ion of no :-. -

r el e vant 1:-.no';dedt:;e t o t :1e oppo nent, ·;;" ic!1 i s :regarded as espio a,;o . 

c t:.er cou:-.tries clni .:I th~- t i. c e r tai.. c rt3e s l t i3 r.e c e s s ar~r to res olve 

diffe rences i n opi~ion Tiit : reuard to pos si ~ le v io l at ion s of t .. e p~o­

·, i s i o:ls i n a t r ::a ty by r..ea.1 s o f o :-1- si t _ a ·:) s erva :.: an s . Sa ci1 on- si-t_ 

s !. "' '.:; de i; erri:: - eff"'' pu r t' ·· = of a ;~ ri f i. e ·" tio:: 

. t: .:Y ~ rc ... 
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It woL!ld e easy to a ccep t t : .e position of t'1e cri 'tics of 0~-si te 

o bservatio n if ;1i sto r y 1.3.d r: ot _:-,o·:m t ~at s aver~ ::.·::-.~. st a .. c s of t· ~ 

prepare t he!:lsel ves secretl:,' i n various ways t o surprise an oppo-

le n t i f it c ooes to ~- ope. conf l i ct. t l o t he line o_ tie on-s ite 

o bservat ion propone n ts \7ould "a e i rres isti ble if ::-: e re ·:re.'"" not a 

suostanti a l doubt t~at on- si te observatio:1s cou ld r eused al s o to 

:1e.rass othe r countries and to gain , undu l y , kno\7led.;e advantageous 

for o. eself. 

Tl:e follo ·.vi :1e proposal represents an atte:~pt to f ir!d a r easonaol9 

co · ~prooise between t h e two v iews prese:1ted a bove ~ith r espect to 

t ::a :-;ecot i.::tio :J. s on canninc c hen ical weapons . 

~he c onsultative co~~ittee 

Let 5 e first t o recall t hat in t h e l as t few years a new el e~ent 

h ::1s appea red in t :.e di s cussi on s reg ardi ng new arr:Js control agree­

cents . Tha t is t he co~sultative c ooc ittee . This ori~inally e~erged 

d·:ri ng t he SALT talks and appear ed in t ne .A :.:: ::- t rec..t ~' of 19 7 2. I t 

i r.1plies t he establis l"...oent of a pol i tically low- level c o .. :~ i ttee t e­

t~een the parties of t h e treaty with t he function to serve as a 

forum for discu ssion s on d ispu ted po in ts '17ith r egard to the tre aty • 

.b.ccordingly tecr.n ical quest i on r.:a r ks cn:1 be di cu3s 0d, do btful 

f indines ar.d o bs ervations can ue r aised an d e xpl~ined . J n e of t he 

~ ai n fe atures of the consul tative co~~ittee proce~ure i3 that t he 

deli beration s on t~ese wnt~ ers are kept secret b et~een t he parties . 

::;: :-,c s ; arr a: _;e::J.ents see . :~ t o :~ ave s ubst'3.ntially ir:cr~ ased the possi­

Lilitj to disperse dou b t s ~et~een t he p3rt les and a:Jo t o nave t he 

w<J. y for un derstandiYl£3 'cet ·nen ti1 e~c with respe ct 7;') different 

p : eno~ ena . It also seens to be hi3hl y appreciated ~y the part ies 

t o the .SAL':' agrean ent. A tte::.pts h a ve recently been -.J.ade ir:. several 

r: e~ot ia tions on aY .. S co:1trol trea tie s , i .e. f i rst i n t~e c~vi­

ron.o e:J.tal 4,odificati on treaty (:::nod), :::ore recently i n t !:e c·:r 

a:-1d c o p le te t est ba.11 ( C::3) d :c '! f t treat ies ( ;-;:.: , CC ::::/512 ) a.'1.d 

S weden , CC D/5 18 , r especti• el y ) to e rr :1.ge f or consul ta t ive 

c o:.' :n t . ::e J . 
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o -~ -:- ~ rv a t 1 o .: . 

In the Bri ti s~ C~ draft trea ty t h e intention i s t~a t the consulta­

tive co~~ itte e shou ld arrange for on- si te observatio~s . 3o far, 

n o detailed discus si o~s on how t 1 is would be pos~ible or ~ow it 

wou ld be _rfor~ ed l av e t aken pl ace. *) t seeas o bvioas , ~o~ev r , 

t ~ at t i1 e draf ters envision c los ed di scussions wit i re~pect to o.-

site o":;se r atio:1 s . In tiis connec tio .. diff c!'e. fc ~al app roaches 

!.av e been su~,: c s ted: 

· at parti e s ' ould ce a'cl e o ask fo r on-s1 te · ;:J:)ect i o.'..s , ::;o 

called " inspection b: c ~ alle~ee" i 

~ . . a t artie could i :-.-,;i te t; e r par t·es :or on- s i t e ins pectio-:1 , 

when t h ey wanted to clarify doubts, so called "verification by 

S o far t i-J ese propositions hav e 1. . • p lied one-sided act;i vi ties . Hovl­

e :te r, to t h e autho r it see;Js poss i bl e to co ::~b i n e t :Lse t·:;o pro­

spects into one, w:1ich :u1ieht be called " r:mtual on- si te observation". 

'.:' ':e proposition is : eing outlined in the following. 

::u t ,lal o~-s i te o r; servation 

Given t ~ e a rrange::1 en t of a c o T'.s~ll; t ive Co :'l ::~ i -:;:tec wi t :lin a c;;:: co::­

ve:1tio~ a forun for dis cussio~s on que tions related to t ha con­

ven tion is provided. :..none o tl er t hire;s, witij n t=: ~ f r an ework of 

-:;: , '") co:1s c.tltat·ve co: ... i tt ee (and of course a lso -- -:.+.'3 iie of it , 

w:1i c :1 , }: ·:1e ver, do2s not se ~: t o be a perti ne~ t al ter:.a tive) par:-i ~ S 

v.-:1ic >~ .fe el t :.r3ater.'3d b._: or ::ave r eA.s on t o ::,el-Leve that t ~e con ­

ve'1 tio:1 is violat ed by ru oth e r p&.r'CJ , co'.lld as~ that party f or r . 

o:.-si te o '-: 3erva tio .• B!ld e . c~ ..., pa::._- i t C:J an in vi tati o:1 for the 

'~ · J .::.. o . J .... ·J:\: ....... li3::.t o~:.:=.l .fr ::--. _,·_:·>:, 
,~ 
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The firs t and :::ost i mporta n t 2.<lv:1ntage \IO'~J. l d be tnat t he nutual 

arrangement did not insult the sovereie;ni ty of any state or a ny 

of the p a rties i nvolved. Preparatory discussions on the matt e r 

h 1 doubt could be arraneed throuc h t he consu l ta ti 'Fe c or-1 .. -:J i-':; tee 

Hi thout risk for prestige loaded open dis cussions . '.!hen , and if , 

the ob servations He r e perforned the r e sul t s c ould be ~eld f or 

themselves by the parties Hi th r espect to technic<J.l details , only 

stati:1g , perh aps, wnether they >vere sa tisfied with the resul t of 

t l1e i nvestiga tions or not , i n accordance with t he requirecents 

of t he ir o ·fl"?l securi t :r . 

It seen s to t he author that t 1e proposed proc edure with rJutua l 

o .. -s i te obser va tion ·.·TO u ld c onst i tute a r.ntu ral b?. r rier 

unfounded or political accusations for vi ol at ions . 

. .... aga2..nst. 

~ eq ·. te sti r-..,:~ an i nYi tnt ion for ir:spection of anot~:er p ::!.rt:r a.:1'-- off e -

ri ng son e correspondi::1g activi ty to be insp ec ted i!l your ovm 

volve several stages in whi c h t n e matter could be clarified, i . e . 

by a preceding discussion in t he consultative co~~ittee before 

t ne actual o bservation s, whi c h t hus s h ould have to be v ery care­

f ully negotiated vetween the parties ta'-int:; into acco nt that t!!.e 

parties s hould be a ble to visit eac h other. Si nce n o results h ad 

to be published the p arties coul d a l ways con sider t~e~s elves 

satisf ied ·1ri th t h e r esults, w:n.et her any vi ola t i ons ·;1ere a ctually 

f our. 1 or it \7as shov:n t hat t h e accusa tions i'lere ur-.f ounded . A ~ · rty 

>(: i en a ctua lly d id n o t >ian t e ven to n e g otiate a .::::.1 t..:..:.l :: - site 

inspe c t ion au t o~at i cally wou l d co~ e i nto a very j ad po ~ ition wit~ 

resp9 ct t o t h e restri ctive fact ors !:l entio!",ed a bove. He ·;;auld turn 

'.lP as non-cooperati Ye and vmu ld pro ba ~ ly be perceived a s trying 

to pe rfor~ pro~i bited a ctivities covertl; . U~founded a c cus a t ions 

wou ld be restrict ed particularly i f they Tie re bein3 _ade for po­

litical r easons t o parties who were inno c en t a~d could p roYe 

t na t. The innocent parti e s wo u l d gai ~ ~~ e bonu s of ha?ing been 
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~ on tri bu ti on to t ~a fecli~~ of equa_:ty between states . If ac c epted 

it ::1 ie'-. t t o so:1e ox t e:t t r.e:1'~r a lize t :, e adve.ntage3 t~1 at the super­

powers ::ave in t heir r eco,1::. aissance s ntel l i tes an d ver:r l arge a.""ld 

effective i . te lli3enc e s e rv i c es . It DiG~ t be particu larly ~el l 

s :ti ted f or ~ C:i- a::. , :l:li c:-1 \'/Octld ce :::os t CO::J.plic a t ed to :10 i tor 

i :1 a ll t :.o s e aspects r1:1ere do 1: t s wo:J ld a rise a nd f or wi1ic:1 e con­

fi. de c. ce · u i ldi::1G : ec ::anisu for r e solvi ::: .::.· da u b .. L 1. :1. ·.7ould be parti -

.... 't l arl ~- s trone l:; felt . 

A T'ro c ed:_: r e ;vi t : ~ rru t u 1 o~ - :-i te Q()Ser·r n t i 0!!3 CP.:-ta i r. l:- have so:-: e 

oovio·:s d isaC.var. ta_;es and possi b y so:~ e n ore :: ~y ·..,P. f ound during 

a . ~ o re d0t ::!il ed ct _;_:: cussio. of t :·.o p ro _E) o.:> i ti on . 

'.:':-1 e ::J.ig :: ·c i :: a :;i!1e t ::.a t u s._:-~ 1 ' cou:1 tr~' : i ;;:1t a:;.· , ·.n. tho-..~t ob-,i o· .. ::; 

reason \7i h re ..,.ard to his n ilit ry secur i ty, 2 ver:/ l:;. r _; <; po•;:ar : or 

0 :1-s i te ·o bservations :n:o·.'ri n 3 we l t hat !1e had ~.ol.:: -. inc to of.i'er in 

r etur n but jus t to exp ose t i.1e larger c o ,_mtry . Eortever , a,sain with 

r e spec t to t h e differen t r es trictions nentioned above a."ld nls o to 

c e :1e ral po l i t i c al c ondi t io:1s , on e J.: ieht t h i:1k su c h a.""l a ct ion to 

J..!1 ot :~er d i ff ic-...t l t :' wo:.1 ld :Je t::.e dile -:::-:1 a i :1 ·:r:1 i c :: a par t :.: wou l d be 

.i f :~ c f eals t :lreate:::ed o:.' a percei·: ed vi olation .)~ - a:-:ot :le:::' ~ '=l.rty 

t o :. e inv i ted to i::spe t i:>. i3 a l le._:ed preparatio:;s :.'or c >e ic-1.~ 

07r:: p r o tr-c ti on wa 3 , 

if a cr i s i s w::..s i :.: T.Ji n e..'l t . 

::_o r.. r. -. ;:!i. ... -,.. ; .. l ) :-:. _ · ... i ~-

..., -' -- ... 
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:: a vc + . .. o .;e 

a l-;.: .o .::;:• it i s =~o t t ~-- e pt:. r po ::: e or t '·!i s p :qe r ['. .'3 ~~ e·-. :io:.ed , i s t h e 

re !:l l val ~te of p e rfor: i :: .::.; o .. - s i te o '.:::- e r vations . -=~ i s pro:1a8 Ly t :·.J. t 

s u c r1 a d ifficulty can:10t ~ . e Given '1 defin ite 3.:-:d Gol e , p!'inc ipa l 

solu ti o:-1 . io·.7ever , one of t~e valu es , n ention ed a c o ve , rli t i1 :.:u t u al 

0:1- si te i:,spectio::ls l i e s i n t :.: e di s cus s ions wh i.c:1 s·.o-.lld preceed 

a :1: e c t ua l o ~ servation s . 

Con clus ion s 

It see::1s wor t hwhile t o anal yze more in d e tail the propo s i t ion that 

a C1.1- c onvent ion which provide s f or a co nsul ta.t i ve cooni t te e , should 

a l s o f o:r :-.2.11 :· i.:1sti tl.! te the concept of outual an- si t e ooservation 

a s an ultima te means of resolving verification problens . Su ch in-

s e ctio ns s h ould be di scu s sed and negoti at ed i n clo sed sessions 

vii thin the framework of t!-le consul ta t i ve co:mi ttee :::r..d perfor::1ed 

a nd summarized only by t he paxt ies involved . 
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27th Pugwash Conference 

Munich, Federal Republic of Germany , 24-29 August 1977 

P.L.0lgaard (Denmark) XXVIT-31 

THE NUCLEAR PROLIFERATION PROBLEM 

(as seen from the point of view of a non-nuclear weapon state) 

l. Introduction 

It is hardly surprising to find when evaluating the role of the 

various nations in World polities that the influence of the major 

powers, e.g. the nuclear weapon powers, is considerably larger than 

of the smaller countries. Nor is it unreasonable considering the lar­

ger populations, the larger resources and/or the larger level of 

development of these powers. 

There are h owever areas where the influence of the major powers 

is larger than reasonable, and it may sometimes be so dominating that 

it can be counterproductive. One such area is nuclear weapons prolife­

ration. 

If the aim of measures against nuclear proliferation is to pre­

vent futher spread o f nuclear weapons then i t i s the smaller count r i e s 

which are the prime importance, since it is these countries which 

might proliferate some time in the future. Thus these countries should 

play a major role in non-proliferation negotiations to ensure that 

the measures agreed on are viable since it i s the smaller count rie s 

that will be most affected by the measure . 

The nuclear weapon powers are of less impo rtance in t h is con ­

nection since they are the countries that have already proliferated. 

Yet it is these powers which have been and is dominating in non­

proliferation negotiations. This domination has already had a num­

ber of consequences which may in the long run contribute to further 

proliferation . 
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2. I s proliferation unde sirable? 

Although there are t hose who believe that nuclear weapons p roli­

feration is desirable sinc e it will contribute to the d e struction of 

the 11 uclear h egemo11i' u f t he bvo superpO'.·lers, there s e ems to be wide­

spread agreeme nt that proliferation is highly undesirable for a num­

ber of reasons. 

It should be fairly obvious that th e larger the number of coun ­

tries that possess nuclear we a po ns , the hi gher t he ris k that these 

weapons will be use d in arme d conflicts. Such use is extremely un­

desirable , not only because of t he enormous destructive power of 

nuclear ~trea.pons, but a lso because "regular" use of these weapons 

would lower the mental thres ho ld for the use of nuclear weapons in 

other countrie s. 

An increase of the number of nuclear weapon powers would also 

make nego tiations on nuc lear a rmame nts mo re: difficult , si r1c e more 

countries would hav e to agree at the same time. 

It has sometimes. been argued that further nuclear proliferation 

makes a major nuclear war more probably since the superpowe rs will 

unavoidably be drawn into a n local , nuc l ea r conflict. Th i s , however , 

does not seem very probable . Even if a country which has proliferated 

and which is allied to a superpower gets involved in a local, nu­

clear war, the super power is likely to stay out since its entry in 

a nuclear conflict may easily result in a major nuclear v1ar with 

enormous and unacce ptable destruc t ion on the t errito ry o f the super­

power. Consequently while futhe r p rolife r a tion is not l ikely to 

increase the chance o f maj or nuclear wars signi fi cantly i t may easily 

reduce the credibility of existing military alliances, if members of 

the alliances proliferate. And a decrease in the credibility of the 

alliance may easily lead to futhe r proli f eration and des t~j i li zation . 
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3 . Is proliferation immo r a l? 

It is sometime s cl a ime d t hat pro l ife r a tion is immoral or even 

cr i mina l. If this is so - an d many good a rgume nts can be advanced in 

support o f this claim - the n obv i o usly it is the countries, wh ich 

have already prolifera t e d, i.e. the pre sent nuclear e xplosive coun­

tries that are immoral or criminal. 

It is not the non-nuclear weapons countries which are immoral 

or criminal because they may perhaps some time in the futher join 

the immoral league of the nucle ar explosive powers . And it is cer­

tainly not the non- nuclear weapon countries which by ratifying the 

NPT have promised not to acquire nuclear explosives that are immoral . 

Some hav e tried to argue that if only a country has prolife­

rated before a c e rtain date it doe s not belong to the immoral league. 

This is of course nonsense . One might even argue that the earlier a 

country h a s proliferated, the more nuclear weapons it doe s possess , 

the larger damage it can c a use and the more immoral it is . 

4 . Why do countries proliferate? 

The best way to get an idea about why countries may proliferate 

in the future is to analyse why countries did so in the p a st. 

The first country to proliferate was the US, which detonated its 

first nuclear device in 1945. The main motives behind the US deve­

lopment of the atomic b omb were s trat e gic a nd military; t h e y were 

to produce the bomb, if it could be done at all, before Germany did 

so in order to prevent or deter a possible German use, bu t a lso to 

use it as a weapon in support of t h e US forc e s in World War II. 

The USSR proliferated in 1949, presumably mainly to counter the 

US development of nucle~r weapons, i . e . for s e curity reasons, but 

probably also to achieve the prestige connected with the possession 

of nucle a r weapons. 

The UK p rol ife r ated in 19 52 a nd Fr anc e i n 1 96 0, both coun t r i es 

mainly for prestige r e a sons. 
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In 1964 China proliferated, presumably to deter any nuclear 

attack on its territory, i.e. for se:urity reasons. The last member 

of the nuclear explosive club, India, proliferatedin 1974. The 

official reason for the Ind ian nuclea r explosion was th e ne e d for 

developing the peaceful use of nuclear exp l osions, but prestige h a s 

undoubtedly played an importan t role. 

Thus the two main mo tives f o r pro l iferation has so far been 

prestige and security (including deterre nce). It seems likely that 

any proliferation that may occur in the future, will originate from 

the same motives . 

It is no coincidence that the present nuclear weapon powers all 

belong to the leading powers of the World . However the leaa ing po­

wers are not likely to rema in the sa~e forever. Some will drop out 

of the leading group , other will enter it . A country like Brazil 

which is expecte d t o h ave ap LOx i mate l y /0 0 million inhab itants 

around year 2000 and which has l a rge, unused natural ressources may 

well in ten to twenty years become a new member of the leading group . 

If the leading powers still at this time maintain their present arse­

nals of nuclea r we apons o r ev e n h a ve e x - nded t hem , it seems mos-t 

unlikely that new members of the leading group will not fe e l obliged 

to acquire nuclear explosives. 

If this happens it may start futher proliferation and the Wo rld 

may see a number of new nuclear weapon states , e . g . Brazil, Argen­

tina, Pakistan and Indonesia, none of wh · ch have ratified the NPT . It 

is not likely that any of these countrie s will detonate their first 

nuclear explosive in near future, but on the o t her hand the develop­

ment of a nuclear explosive capability may already be unde rway. So 

unless something is done quite soon to stop this development it may 

have gained so much _momentum that it will be too late to do anything 

about it. 

What can be done to s t o p t hi s deve lopme nt?. "Arm t wi s ting " may 
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work in the short run, but in the long run it will only delay, not stop it. In the 

long run proliferation to new , major powers can only be prevented i f the role of 

nuclear weapons in international polities is drastically C:i:minished . And this 

can only be done if the present nucl ear weapons agree on a drastic reduction i..11 

their nuclear weapons stockpiles, e.g. down to a few per cent of the present le­

vels. Preferably nuclear weapons should te completely abolished, but this may not 

.oe achievable in the next 10 to 20 years, considering how sl011 the progress .has 

been in the nuclear disa.rmaiTBnt field in the last 10 to 20 years. 

If we look at the countries "Which for security reasons rray go nuclear, it 

is interes~g to note that with the possible exception of Pakistan these coun­

tries all belong to the smaller nations. It is countries with special, but vi tal 

security problems such as Israel, South Korea, South Africa and Taiwan. The secu­

rity of ITOSt of these countries is today based on the support from one or a few 

major powers. But their security situation is very precarious because they may 

suddenly loose this support without having other powers to tum to, and because 

they have very powerful enemies . 

For these reasons it could be of interest for the countries to acquire nu­

clear weapons to deter their enemies from attacking in the situation where the 

major power which has hitherto given support, deserts them. On the other hand 

they can not risk actually to acquire nuclear weapons as long as they have the 

support of the major r:;awer, since such an act will nost likely accelerate the 

desertion process . 1herefore the countries may try ·to maintain a credible nuclear 

option with a short lead tirre for vJeapon production, but without producing any 

nuclear v..'eapons . 

Thus there will be no actual proliferation as long as the necessary support 

is obtained, but there will of cours2 always exist the potential risk of prolife­

r ation.Tne safest way to avoid that this risk turns into reality is to give these 

countries the desired support. Another supplementary possibility is that the major 

1~er demands certain limitations on the nuclear ener gy activities of the coun­

t ry in r eturn of the support. These limi tatior1 s could include no enrichment or 

reprocessing facilities and no storage of fissile materials . 
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The best way to ensure against proliferation due to security needs may 

well be credible alliance sys~ems . T.~ere can be little doubt that a major reason 

why there has been no nuclear proliferation in Europe since 1960 is the existence 

o f NA'IO artd the Warsaw pact. This also rreans ha.vever that: s hould these alliartces 

deteriorate than the risk of proliferation in Europe will greatly increase. 

5. The non-Proliferation Treaty (~l?T) 

The major legal instrument to prevent proliferation is the NPT which en­

tered into force in March 1970. 

'lhe NPT was drafted by the two superp::YWers and only during the final nego­

tiations did the non-nuclear weapon countries have the opportunity to introduce 

minor changes to the treaty. Yet , rrore than 100 non-nuclear v.~eapon states or rrore 

than 2/3 of these countries have becare parties to "b'"le treaty. They have done so 

in spite of the fact that in several res pects the NPT is rather unbala'1ced. To 

some extent it has to be unbalanced, since its very purpose is to preve nt futher 

proliferation. Therefore it is necessary to accept that some countries have nu­

._: lear weapons - at least for some tin1e to come -, while . others have t o forego this 

possibility. However while the non-weapon states have to submit all their nu­

clear facilities to inspection, this is not so with the weapon states. Futher 

while the non~eapon states have to forego a nuclear weapon capability from now on, 

the weapons states only undertake to pursue negotiations relating to nuclear 

disa.rrrarrent. These imbalances have undoubtedly contributed to the saO. fact that 

a number of countries has not becorre parties to the treaty althoug:1 th ;:3e coun­

tries may have additional reasons for not joining the treaty as discusse~. 2~rlier . 

Since the entering into force of the ~lPT in 1970 the number of parties to 

the treaty has steadily increased, and no country has left the treaty. Further·, all 

:1on-v.1eap:m states had accepted IAEA safeguards, and none of these countries has 

been accused of not living up to its obligations under the treaty. Also there has 

been no indication that any of the non~eapon parties to the treaty are on the 

verge of producing nuclear explosives . Thus the non-weapon parties r.ave in all 

respects lived up to the treaty. 

The situation is not quite so satisfactory when it corres to "b'"le obligations 
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of the nuclear weapon states, which are parties to the treaty. Although they 

have pursued negotiations to stop the nuclear arms race, little has come out 

of them. The ABM-agreement of SALT-I is probably rrore due to the impossibility 

of- at least at the present stage - to build an efficient ABM-system than to a 

sincere desire for disarmament. And the reason for the Threshold Test Ban and 

Protocol seems primarily to be that large nuclear weapons are no longer needed 

due to the increased precision of modern strategic weapons. 

During the NPT review conference in Geneva in 1975 it was very clearly 

derronstrated that there exists a very strong demand arrong the non-v;eapons parties 

to NPT, in particular arrong those of the third 'M:Jrld, for some significant steps 

towards a cessation of the nuclear arms race and nuclear disarmament. If such 

steps are not taken before the next review conference in 1980 it seems quite likely 

that the NPT will deteriorate. At the sarre time the prospects that the SALT 

negotiations will in time result in significant reduction in the number of nu­

clear -weapons are not particular bright. Agreement e.g. on ceilings above or at 

the present level of the nuclear weapons stockpiles will not suffice. 

Thus to prevent nuclear weapons proliferation it is not enough that the 

non-weapons states refrain from doing something. It is also essential that the 

-weapons states do something, and they have to do it soon. 

6. The non-proliferation policy of President Carter. 

wt.ile the prospects of preventing proliferation do not seem very bright as 

mentioned above, they have hardly improved by the April statement of President 

Carter on the future US policy on nuclear po.<7er. In this statement President 

Carter deferred indefinitely commercial reprocessing,recycling of plutonium, and 

the plutonium breeder in the US programre, and indicated that the US would urge 

other countries in join this policy. The reasons for introducing these restric­

tion in the use of nuclear IXJWer were, according to President Carter, the Indian 

nuclear explosion in 1974 and the feeling that several other countries are on the 

verge of becoming nuclear explosive powers. 

It is true that the mass media at regular intervals claim that some coun­

tries, e.g. Brazil, Argentina, Pakistan, Israel, Egypt, and South Africa, intend 
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to produce nuclear e;..plosives or weapJns scxre ti.rre in the future (or have al­

ready produced them). None of these countries are hoNever parties to the NPT. 

'Ihe pJssibility that sorre countries outside the NPI' might produce nuclear 

explosives, can not be used as a reason for restricting the use of nuclear power 

in the non-weapJn countries of the NPT. 'Ihis would be tantarrount to collective 

punishment, a punitive method not usually accepted arrong civilized countries . 

In ratifying the NPT the non-vTeapJns parties to the treaty have made clear 

that they will not produce nuclear explosives. To impJse on them stricter limita­

tion regarding their use of nuclear pJwer than involved in the NPT vlithout any 

indication that they intend to violate the treaty , is tantarrnunt to saying: "You 

have said that you are not going to rrake nuclear weapJns , but we don • t trust you". 

'Ihat is hardly an up-to date way of conducting foreign pJlicy. It simply means 

that all treaties are only oonsidered "a scrap of paper" . 

Further it is difficult to see how the introduction of severe limitations 

on the use of nuclear pJwer can be anything but an infringement of article rv of 

the NPI' . 'Ihe suggested limitations certainly affect the inalienable right of tt"'"le 

parties to the treaty to develop the use of nuclear energy for peaceful purposes . 

Finally it seems strange that while commercial reprocessing of fuel from 

JXJWer reactors should be stopped , the production of highly enriched uranium for 

military purposes and of plutonium and tritium from production reactors should go 

on in the nuclear weapJn states. It goes without saying t..l-lat many non-vTeafXJn coun­

tries are unlikely to accept the logic behind such an arrangement. It could better 

be descriped as hYfXJcrisy. 

The measure proposed by President Carter to impede nuclear proliferation 

may well have the opposite effect of the intended . 

7 . What should be done? 

Even though the number of nuclear explosives powers has reached the alarming 

value of 6 something can still be done to prevent futher proliferation provided 

a number of conditions are fulfilled . 

I . The nuclear weapon p::7ders to the t.rpr must stop treating all the non­

nuclear weapon countries and in particular those which are parties to the NPT as 
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, if they were on the verg ~ of proliferating. 'Ihe basic rule must be that a coun­

try is innocent until prcven guilty , not guilty until proven innocent. 'Ihe nu­

clear powers have to understand that the non-weapon rarties to the NPI' are as 

much against proliferation as they are . 

II . There are two approaches to prevent proliferation, the positive and 

the negative . The negative consists of prohibitions, restrictions, threats , 

arm twisting etc. It may be quite effective in the short run , but not in the 

long run among sovereign states. In his Atoms for Peace Programme President 

Eisenhower recognized quite rightly that only the positive approach can lead 

to lasting solutions . This approach involves assistance, cooperation, trade 

and of course also proper precautions against misuse . 

III . The nuclear weapon parties to the NPI' must deliver their pa..._rt of 

the goods , i .e. they must soon take concrete steps tCMards nuclear disarma­

ment . 

IV . The nuclear weapon parties to the NPT must also strive to make such 

security a_~angements that countries will not out of desperation go nuclear . 

V. Nuclear power is here to stay , and the World needs it , whether one likes 

it or not . Attempts to block the developnent of nuclear power under the pre­

text of wanting to impede proliferation '-'Till be counterproductive. It would 

hardly be advisable to push countries into a position, where they will say : 

If we ccm' t get nuclear power , at least we can get the banb . 

VI . It should be made more attractive to be merrber of the NPT, e.g. 

through cooperative efforts such as multinational enrichment , reprocessing and 

plutonium refabrication facilities and centralized storage of radioactive waste 

as well as fissile materials . Such measures are attractive from an economic 

and political point of view, and at the same tilre they will permit much better 

safeguards . 

It seems strange that those who have already proliferated consider those who 

have not the real villains of the proliferation drama. In this connection it seems 

appropriate to quote the scripture: 

And why beholdest thou the mote that is in thy brother's eye, but conside rest not 

the beam that is in thine own eye? 
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WI:-ID PO'rilill TO REDUCE l1UCLI:.\R 20LIF£:-_-\TIOif 

Pugwash conferences h~ve long espoused aios to lioit the ~rms 

race and nuclear proliferation that have unfortunately turned out 

to be ~ore n~bitious t~~n h~ve been attaiP~ble in the re~l ~orld. 

We are now faced with situations that ue had hoped could be 

~voided but oust still try to ~meliorate theo. In p~rticular, the I 
attractiveness of nuclear r~actors as a po~er source that c~n contrib- I 
utc to the uorld's uell~being hns l~rgely overco~e concerns about 

their deleterious side effects and there is the prospect of their 

spreading to oore nnd ~ore countries, i~plyin~ 

of plutcniuo that is rel~tcd to future nuclear 

~idespre~d production J 

arms n.v:::'.iln.bili ty, "<:h il<;; 

I efforts to establish s:1i c~uards seem u~ble to cope uith the 

magnitude of the problem. 

While qualitatively the c~t is already out of the b~g, this 

trend could still be oitig~ted quantit~tively by nore ~idespread 

use of benign power sources tb.n.t c:ln be deployed on the b:lsis oi 

current technology. Of the prospective ~ltern~tive yo;,er sources, 

~ind Gene~tion of electric power is the ~ost ir~ediately ?rc~isin~. 

There h~ve been centuries of e~perience throughout t~e uor~d ~ith 

wincbills in the r~n~e of ~bout one to o. hundred horse_po·.1er used f or 

pu~pin~ v~ter and other nechanic~l t~s~s but ~ore signific~ntly t~er~ 

have been eigilty y~ars o£ c:>:pel~icnce \lith r~ 1~ ti vely f~'Y ;-lind o:,-r:::t::los 

of increasing sophistication and efficiency in r~nges frc~ ~bout o na 

to a thousand kilo~~tts generating elcct~ic po~er th~t h~s in 
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some cases been -synchronized with existing power gridso 

The common experience with large wind dynamos has been that they 

failed by about a factor two, sometimes less, to be econooically 

competitive with fossil-fuel-fired plants or nuclear plants back when 

fuels were less than half as expensive as now (in constant monetary 

units). Estimates of wind-power costs made mostly by engineers 

associated with the construction of some of the large experimental 

wind dynamos, together with estimates of the cost of power from 

newly constructed nuclear plants based on cost trends in the u.s., 

suggest that huge-scale wind power with quantity production in the 

next few years would cost roughly half as much as nuclear power, 

due account taken of the fact that the wind is variable, as is the 

performance of nuclear plants (performance factors being taken as 

about 40% and 60%, res~ectively). Some estimates made by government 

agencies and their contractors are less favorable · but co~e largely 

from people accustomed to Ruclear and space technologies and 

financing practices. 

Energy storage capability such as pumped hydroelectric storage 

is desirable in some cases at extra cost for both nuclear and wind sys­

tems at least to help meet daily peak demand but when it is supplied 

in a wind system it also helps smooth out short-ten:1 fluctuations in 

the wind. The most economic initial use of large-scale wind power 

would be in combining it with existing hydroelectric pQwer limited 

by river flow, tbe hydroelectric power being used mainly ~hen the wind 

is light. No other storage or pumping is then required. In s oae 

parts of the world such as the western great plains of the u.s. 

there are windy, sparcely settled and arid regions where tens of thou~ , 

s a nds of megawatt-scale wind dynamos could usefully and fairly 

unobjectionably be deployed, requiring industrial efforts distinctly 

smaller than but comparable to the nuto~obile industry and providing 
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a wide variety of e .mployment. 

While small-scale wind power for individual homes and shops can 

be important in reducing dependence on large electric grids, the 

economic attractiveness of large-scale wind generation of electric 

power depends on getting large wind dynamos into mass production. 

Unfortunately, no industrial organization has seen fit to make the 

necessary investment and rapid progress will depend perhaps .on _.:the . . -, 

initiative of some government to subsidize a large industrial effort 

or to install a large wind-power supplement to its generating 

l 

facilities. In the u.s. and probably in some other countries it seems 

politically difficult to achieve this initiative largely because the 

government interest in energy development is dominated by the nuclear 

effort. The unnecessarily slow wind power development progr~m in the 

u.s., even though it bas multiplied rapidly from a small beginn!ng, 

remains at the one percent level as compared with government expenditure~ 

to back up the nuclear industryo One wonders if Pugwash discussions 

might lead to initiative by some other government, perhaps one not 

so highly involved in nuclear power development, to overcome the 

mass-production hurdle and start the trend towards large-scale 

wind power. 

While large-scale wind power should co~e into extensive use in 

industrially advanced countries, ita beauty in regard to nuclear 

proliferation is that the technical skills requir~d for its achieveaent 

are more available in the less developed countries than are the 

sophisticated skills required to produce and control the intrinsically 

more dangerous nuclear power. Most of the developing nations do need 

additional power sources and it would be sounder in the long run for 
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t hem to construct large numbers of large wind dynamos in windy ~egions 

partly or entirely with their indigenous engineering skills and labor 

rather than to import nuclear technology and remain dependent on 

foreign fuel services. Other solar-related energy sources will also 

be important in this regard but late~as they require research and 

development before large-scale deployment. Direct solar steam power 

or photovoltaic sources will be more appropriate than wind power in 

some tropical countries where the wind is light and solar reflectors 

do not have to be rugged enough to survive high winds. These and 

ocean-thermal, geothermal and biomass power should all be made 

available to fit various situations and climates as soon as practical 
--- -·-- - --. 

but wind power is the one that is te_cb!).ical,!y__ready to go on a large 

scale and should be most widely promoted now, not only for economic 

and environmental reasons __ but also :t_o red~ce_~~9_l~ar proliferation. 
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CHEMICAL vVARF ARE 

NEAR-SITE VERIFICATION TECHNIQUE: ITS PLACE IN 

A CONFIDENCE-BUILDING STRATEGY OF VERIFICATION 

:XXVII-33 

The problem Hith on- sit e inspection , ue are told , is tnat it could. result in 

lea.kD.Ge of tcdmical cecrets \il1.i ch ni ght stin.u~ntc c·. :-~·reapons proliferation . 

or disadvant2._se cher.1icc.l ma'Yluf::tcture:rs in donestic o::- L'Ylternatio:lz.l narkets . 

Soviet e:.:nerts are n ot alone :L.'l expressinG C.isa:p]rovnl . ?ro , th8 ·r:i tGd 

S t ates , f or m~anple , ue hear the voice of Genera l A:p, el : ·x-

On- site inspections 1rould cs ive t he i:.r1s:pectors inforoat ion on 

matters not related to C:! •••• The Soviet s uoulcl i-13.0 t to sc9 all 

our L1dustries anci i11stallations . Industrial sec:::-ets are as 

i.rrmortant as defense secrets fro!Ll a l1Ui':J.be:r of :poir1ts of vieu . In 

fundarnent al terns , t h e inspection approach is a non- starter . 

iilld in western Eurone 1:e may o·oserve tha t, even ·Hithin the c omparative 

privacy of the ·.:estern European Union , the ;:JEU .-irr:13ments Control .cl.gency is 

still 1..LlJ.able after t uent y years t o apply the full on- site C ~·i c ontrols it has 

deemed neces3ary in cmmection uith the obligations of the revis e d Brus sels 

Treaty . 

i\Je:J.T- site tecl:L'liqu.e uould be less intrusive than on- site and t herefore , 

perhaps , less Ul1acce:pta0le as :par t of a CU- treaty verification regime . But 

mo::-e justification th~1 this is needed if a majo~ effort is to be put into 

developing the techni que and negotiatins it into a treaty . Sinply because 

A is vTOrse tha11 B it does not follovr t hat B is any c;oo d . It is necessary to 

look c losely at the fi..mction i·;hich ::.1ear - si te met h ods might serve , at the 

requirements nhich t hat function makes of methodolosy , at t he alternatives, 

and , uith the I;u~'ld.;n conc ept of ' anplified verification ' i n mind. , at a.n.y 

c omp lementa.ri ties t here m:1:y be anor,.z <iifferent tecl:..r:i~ues . Ln. sho1·t , 

technique must be assessed vrithin a systemic overvimr of t he tot.Ql fu.nction 

of verification . 

*1-lajor- Gen cral J G ).~r.el , LT.S . .'..my (retired; f or"L:erl;:.r Director of Ctenical a.11d 

[uclea.r Operations, 0:?fice of the .t-.ssist31lt Chief of St aff for :r'orce Develonm.ent) - ') 

' ';;hat about C:3':i ?', L::rti on_3._l Def_e..!l§.§. 61: 293-296, 1977 . 
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'1!10 fU2_1Ctio:1 of vc r ·_fie ::: tio~.,_ 

Or -~_"tr. li t .:. ti VC c··.r- cTOL:.I_)O:'J.S l L-:-. i t . tion . .::hi s :·.r:bi tic -:;.::::css !:::.:::; c:· ..:: c·c t ed difficu.J. t 

n Ggotio. tinc; :;)r oolcl:ls , evidt::m.t L: t !--.c _prot::.:'.c tc:i dc':::>:.'.b o.oou t t::c con~0 ting 

e;ov crlr.tcnt; to d.cc i d.c c.:.n b G n t .·.tcd. i n RYJ.i v c:r.::.;;:·. l tCl~:..::a : ·. :ould. t ::.c bcnc:fi ts 

to t:1c n :>.tion::>.l i nteres t , 

D.S SL!S.'3r.:ont i r:to one of net 'benefit sl:ov.l cl be <:. ccc _)t c.blc to pro s~cctivc 

sitrD2. torics (unles s t Lc pro vi::; ion :J t hcnso 1 vcs cons ti tu ted ~'- !1 over- ::-lC l:::lil:g 

cost ; ,.,_ c..r oc.s outsicl3 t he C i c c;_t.t::tion ) . ·.L'-lC '!:::.cy f :::.ctor is c 2.c: .:c.rl::r t l:e t}-:;?c of 

gt12- r c,ntcc c~v:'. ilc..blc tta. t t he co~w-::r: tio~1 u ill be observed . i?or ::: ::;2.rtic:Uc-.r 

s to. t o , t he n i mi nun c..cc e:;? t :::.blo Gttrc2! tee is s e t by tr~c t hr esho l d o.. t uhich t he 

dcgl'Cc of o.sstU'c.r:c e off-~rei out by the tl··:;a. Jcy of not b c i nc n ·::-nc.c ::d b~; C'.! 

rc!:l~ i:ni J.~ :;. "":J l o to clo so i n t }l8 fu_tu:cc . i}·1c o ~vc ~.:_'. ll fu.:.1c-t i on of ~.-crific.:-. tio:: , 

It is :poss i ole t o develop 2.nt::. l yt ic:c. l fl'::..wC• iOr::.:s i.::1c O r~orc. ti 1'1;' r:'.ili b.r~." :'.?lcl 

r cquircnents , to be d :::fined r .:-. t hc:r ~orccis cly . :?or 8}:c r.'lpl c , if 2. ttcntior: is 

confi ned solc l j; to t itc IT.'_I'01
1-r2:0 col1froi: t .:. tio:l i.:.~ Euro ~).:! , o~c r!l.:-:. ~- a·os~rvc t __ ::. t 

of nucl ear <.:'ld convcm ticnc~ l forc e , c.nd or; c !':' . ..::.:: :;;o on to c o:lch;_5.; Jcl:::. t , s L:cc 

t he. t , for t he: te chnic~.lly c.dw.nccd nc. tior.s , 

to c..s su.re t ho bc11ofi ts to ::-:;c~i t :;.r of rc~l~. ci1-: r; 2. po l ic::l of c~ .L:.ic~.l 

d ~:d; e:rrcnc o by p.::.rtici::_.--.::. tion in in·~cn:.e. tio:-:..::1 cl.1 ~nic...:l dis : .:.-::::::lc :-J.t 
n :rclo. tive: ly Bodc s t dc'-,r e:c of vcrific :: t:.o:1 n ':'.;-/ h_ c.rlcqu:-... tc . 

'*'='lli:J erossl~r Q\JCr3 i iJ.l=·lifies t :::) C.llC~- l2TSi3 s· o:"' C01. 2.""S C . - - :l.Ol~ c ·.:; ·G2. i.lc l 

c:;-::?l'03S ion is co 11 t 2. inccl ill rLY s t c-. t r;:·.:..::~ t b·-::fo r o t·.:.L! =i~ Olo cl~i :; t ::.-._-: co~J.i tt"'c o::~ 

2 1:.:-.. y 1 97 4 1 .:'.11d i n 1.1~ :!_x·· .. lJC:r 1 3!:o ttl '~- ~~;'l.._"'O 112. v o c~:.~::-Lic2. l ~.- c:: ;_Ju:l .~ ? ' fo:c t !1c 

Co:--.fe:r•~nce O!l ?olici ::::s for Ch.:;:-.:2.c ~~ l 'c.:por:.::> :;.:J.d. Chcuic.:. l .~.r_tS >i:. t::::'ol , :3o3 to:1, 
: ~o.. ss . , ~~:r:Lt.;.:c:r 1977 . 
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pro .IJc: rtic[; of C . .' ·.rc:::po:ls cotdd l c:: <i t::;_;:;nsc lvcs 2ucccssf 'J.lly to t!.1•..: s_::c:J.r ­

hec.clin.; of c. Soviet surc,--c dc::; i ,:::lCcl. J.;o pc::::.ct r 2. te: t he ' t h i n crmt ' cf ~-:"\.·::'O ' s 

fol""i::trd <icft.:ncc ;·; i t hout r ccot-.r:: c.: to :E•.clc<:.l' ·.;0::-..:;_"}or.:::; . 

0_w:.ntitic s of C! :·7C:tpons -- no t ::.:.. c c:s :: ;..:. ril::r n e rve g:.:ocs , cv.:::n - o i -;ll t 

suffi ce , ::: ~:.0. s ince n.c cxi st c·::.c e of c. r c t c.lic. tor::r C'.f- ·.'cc.l;o:"1s c :·.:::;::.bili ty 

n i gh t conc ~ iw:.bly c.'.ct c. s c. dt; t cr r·~:;,t , ;:,,_ c·r di s c-. rno.mcnt trc~ ty s houl d , on t h is 

lLTlG of c.r c tu-,en t , b e c. cc cp-:;cd o:1l;:; i f its v crific::. tio:1 :_:;revisions :-.r c 

csr;c cic.lly stri n.;en t . It c..ppcc:.rs (fl.'On , for c ::<:.D3_)l c , t !1c proc<::e:dil'~:;s of t :1c 

!JOS"COE c·J CC•!:fC: l'CnC c ) t ,_:c_t t:1i S ;:--"-~-l' 2ciCUlL: r Vi Ol.' is :..'0CCdi l1,:j iT'.tO C 6 .. c c ent 

.t_· <- ·_ : . ·c :i·.~ .J.l: o:_:;~JO s cd co:"lc lusio:;_s c.bo u t v e r ific2.tio:1 c ::..:-1 b e 

r ecogni sed tho. t ::;nch c.n c. l yscs cc.n u:-.}~c oa l ::r c. li:.1itcd contribution to 

r esolution of v c r ificD. tion l)robl c:J.S . 

'l'hi s i s hc, r d l y snr ::;;risin..-:; , s i:l.c c ti:c function of vcrificc.~ tion i s to .Provide 

c.ssur :::nc o , <:.nd c.ssur:mc c i s prirrc.rily '-' subj e c tive D:J. tter . ~l0i.'-£'h :::. 

v e ri f ie::. tion 

rc.::. li tics of chcnic -~~ 1 ~.-.:-. rfc.rc , it nus t c. l s o c. cco:lod~. t c t~l': t r:mch l _ss t;..·.:1s-i b l e 

. .:'rocr, tb ~ s i+ folloT· · ~ ~ J;;? ~ ~ )") J.
1l '>J. S.L1'F' J. (:~";~ f'' D'' lv~is ~ C, '1 '1 J..l•f\ '>d -·(' 'l •• t c tool 

.. .. - -'- - '-' .J,... \Jv 1 '-· u \..,. . ........ .. , Ld"-U V- -· '"' .....; -.._. __ .., c..;. ..;V - ...1..u (,...(.J. - "-- \...,:_,... . ..... 

for Gpccif2iL':C" v crific.::: tion r c qui:- e:n cnt s : it ho. s to b e suppl emented by 

considcr:J.tions of the group psycholo;ry , so to S})c.d-:: , of t he r clcv:'.n t d ecis ion 

nn ~rms policy , crhc t hcr for chcBic:.: l ~ :<:t :- f.:-.rc or ;_:::lyt!·.in.:; e l s e , t ,Jz:ds to i;.:.·Jose 

n fortress nc-n t :::li ty U!lOn t £10 ) Capl e i nvolvc•i . :..'he u:rth;:; .::.nd fc:n·s t h c!l bulk 

l c.r E;c : of Soviet ox:;:J.ns i o~isn :::.:.1d r es tiT .=;en t G<Jrr:::-.n Dili t.~ .risn ; of ::.:1 t c r ilC. tio:1.:::.l 

only c. s hort step i n to tmr e'-!.sono.b l o:Kss : ~.-!;.y s ::-.oul ci ::.:n:r COl1c e: iv:.:bl c s ::: f cc;u:::r d 

be r e l inquished if t !:cr c i s :::. ri sl-:: t~:..-::. t b:· so <ioi:0..: t he c:'lcny ' s h .:-.:1.d c.~·.y b e 

stren g t hened , ev en t!w--.~-h it is no t obvious he:; ? ~- oli tici.::cn s , n o l c ::;s tl~Cll 

most pco pl c:J o_.r c r oll.:.c t .:;.!l.t to st~J:c ~~1cir rc~~n_,~ .:c :. -::ion.s 2-G·.::. i :J.s t pcr .... .ro.s ivc , lo~g 

l c.sti:r1g fc:lr s . Grc c. t coUT2-f;'O i s x-c\.u...ircd ; or c;:'c.:. t ~. ss u:c.:.!l cc . 

Tho r o is t h t.l3 c. dUD.li t y i n t he f unction of v~~ific _,_ tion r cfl cctin;- tho n eed 

to c..llo.;y both r c. tion:::l .:::nd irrc:. tion:.:c l (or uxm'o::;-;;:- .~:ti..-blc) fc~'. rG c..bout 
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v c rificc. tion . It follolfs t~K:. t t :: i; -r) ri~ .. or:.i: .l ftmc tio~: of r:. v:rific ~. tic:!: 

r c.:;-i r:,c is to cr ~~''- tc t h .:-. t tru'3 t . 

CriJ.;c-·ic::. for ~vc-. 11..1.2 tin:; c::ndid :.::. t .:: v crif ico. tion t e clni u c s 

·J.lJ.: i s nc.J.ns t h:.'. t t~ro diff[;r•:::nt crit c1·i:. ::ccd to b e ccJ::: licd :L11 c v· __ J.. c;,..:. tins 

J:; .. r-. :-

the violc. tor ?• ·:c:.r1c s e cond c1·i t c rion is u orc for ::_:: oli ticc:: l t ::c.:c1 tC;ch:lic:-..1 

jndcon cnt , :;oli ticc:. l in t he s c1 so th2.. t it rclo.tcs to tl:.c p r c;v:'.ili:::; c'..u·rc : ts 

of Ol)inion 1-rhich ciircct d.ccision ccuon,?· :?Oli tici~ns . ·;ould t~ .c tcc!~'"li --:_1..1.0 s e rve 

to build nuh1...c l confido~1C C o.~Ol"l,'; :9::1:cties th:: t t!1c a. ,z-rc cDe:nt ;;1'.s b c in.:; obs e rved ? 

A tcc:b..!'..i q_uc t h.::t t s c. tisficd t h i :::; cri t e: rion u o ul d not ncccss::rily ;;.:-.vc to b:; 

cr:. p~: b l c of C. c t •.:ctin .::; viol[·. tion : i ~ n eed o: . .!.y provide: i ::-:.dic:: tio_ s t:.~.:-. t })l'OS cri occl. 

c::. ctivitics u c r c probo.bly not t :.l :i.:.~3 pl~'. c o . 3'oln :. t l c o.st o. s !:".nell c::.s sl'.os t::ncc: 

uould be i uport 2..n t . If , for c::~::.n~)l c , .-:.. ::::rticul .J.r [,-ovcrnmcnt ~rcrc to d.cclc.r c 

its ;:illin:;r,css t o c:~ch:~n3c ccrt:-. i~l t;;·:::;cz of i:rfor:;:::.::t tion , or to r c coi v c 

for c i .:;-:1. visi t ors c. t c c rt .:-..L. in:::;': ~:.lL:. tio:1G or t:;..·~·. ::. :1 in.~ s r otLds , t hc. t .::.ct co'J.ld 

i ts e l f hc.ve 2. s~nnbo lic :.'. l s ir;ni::~c:- :100 -i· "c~1c cro<.. tio:n of trm t . It ~.-ould 

build. confi C.c;:>.;_cc in pro portior:. to t l-to c::t .:.:.1 t ".;!1:::. t s uc~1 ; •1forr.1o. tion.-c:~cll.:-. :1 0cs 

0 1~ s i t c-vi s i ts n:ppco.rcd lil:cly to i n crc:.s:: t l":c v erific-.1)ility of C...!. c._r:;r c:-,n:;n t , 

even if t l1cy ucr c n ot .:cctu211· • e:~ploi tea fo r t.:c. t p1..1.Tpos o . 

n.::.dc in pv.s t e:v-::.luc. tions of c~:ndici.:: t o v <:rific:.c tio~1 t e c h:1i u-:::s iE·. s bee~ t h;:-. t 

t he cri tcric. hc:.v e not bc c~1 :.::.p::,Jlicd s c ::;:--.r .:c t :::: l y . Fl1os ph01'US 2.ccor.::::-:::nc y , for 

cx.:::nplo , is conno:::1.ly spurned on t he £':::'0Ul!cl.s thc.t t he r e \ ~01).ld be too r.:nch n ois..c . 

i n t he :JystcrJ for diVcr:::;io:'l "of ):103)horu'3 to b e: d ;:; t c ct~'.blc 1:i t h i n n~: ···.dv.::~c c cl 

ch cmicc::. l ind 1.u:: try ; yet :for confi C:.c:1c c - 1milci i '1,'; , c.nd for viol ':'. ti o:::.- d.c:: tee tion 
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once both excludes c onfidenc a-build~~g consider~tion s a~d increases ·he 

need for t hen : attention thus oeco~es concentrated nost counterproductive l y 

on the fir st of the t~ 10 cri t eri3. . ;._-;; t he sa r.1e tir.e t r.ere is uidesp::-e:~i ~:Jelief 

tha t no single t eclmi1ue 1·rhi ch :::.. s not CJ~accept ably i n t:!"'..lsive ~·rill provide t he 

degree of assuranc e t hat so:~e p&.r t ies ne ed , that more tha.~ one t ech..TJ.i~ue ,·.rill 

be required , and t hat for t hat to be econor:J.ica l a. syne r g y bet ;Jeen tec!LY1io_u2s 

·must be SOl..<f.i~n t . Yet 'iihat bett er pr ospect is t here for achievi..11g b.is s::merby 

t han the use of c omplementary tec h.~iques each s a tisfJ i ng on e or ot l:er criterion 

and top-et her satisf y i..Ylg both ? A better a pproa ch to verification -.-;ould t hus 

seem t o be one that treated c onfi dence- building as a:'l i nteR"ral ua.rt of the 

overa l J. fw! ction of veri fic c.tion , as a dependage more t han a.Yl appendage. 

HO\v this approa ch might be put i n to practice i s suggested oy t h e conceut of 

verifiability alluded to above . The verifiability of a.n a greenent i s a neasu.re 

of the extent t o 1rhich it is technically possible for a party to as cer-;;ai..~ 

t hat t he ae;ree!!l.ent is being observed by another party . Some provisi o::J. s of 2.n 

a greenent are li..~ely to be more verifiable tha.~ others . Above a ll , 

veri fiability 1rill vary fron c otL.'ltrJ to c ou:.'1t:-y a ccordins to, on the one hand , 

t he ability of eac~ cou:.~try to c ollect and i 11terpret pertinent data , a.Yld , on 

the other ha.Yld , t he transparenc y of t he nilitary- industrial milieu iYJ. each 

cou.11try Hi thin uhich activities proscribed by the a greement rN"ould be located 

if t hey ;vere ha:p:peni..'lg . It therefore follovrs tha t , as oe t ween bra parties to 

a multilateral C ~·! agre enent , verifi2.bili t y c ould be increased by unilat eral 

a ction or1 either side . One part y c ould i nc rease it s capacit y for ga t hering 

data . The other party could rel~x its c ontrols over data . Both parties could 

adopt both cou.rses . The act of rele.:~ing c ontrols cou ld t hus become a u or:rcrful 

confi dence-building neasure . Because successive , reciproca ted relaxation s 

could , below a cert a i..'l t hreshold , suc:cessively reduc e t h e demands r:rade of e ach 

party ' s da ta-collectio:l capability , a mechanism could be set in no tion for 

counterac ting t he process uhere by mistrust he i ghtens verific ation requirements . 

Herein lies synergy . 

The assuranc e uhich it is the function of verific ation to provide steos fro!!l. 

t h e verifiability of ~71 agreeme nt, but verifiability does not necessari ly 

require t hat the age eoent include s:pecial :provisi o:1s for va::-ifi c ation . ~he 

latter should ha.ve t he fu:.TJ.ction o::1ly of increas i ng verifiability, not of 

c r e , ting it . ~hus , in decidi ng Hhe"c i er and Hhc:.t sor t of verifi cat i on :prov i sions 

should be drafted into a CU c onvent ion , t he fundaoc~tal c onside r a t ion for each 
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pros:pec tive party nust be the extent to Hhich ej:isti>>.<; verifiability is 

i.nadeq_ua te . If there is inaciec_uacy , it has to be decirled uhether t he rerr:ed.y 

should oe specified in the foro of detailed verification procedures -- as 

envisaged in t he Jananese and :Bri t i sh drafts - or ;.;hether the remedy might 

not better be specified i.~ some much looser , more flexible manner . Thus , the 

onus of ve::-ification might be placed. on national means i'Ti th :provisions in t h e 

---t :coaty only for some snecified form of inte :~·r1ational cooperation that· 1·rould 

serve to facilita te the enhancement of verifiabi l ity by Qnilateral action: 

an ung.ert?Jci.n.g , say , for a conti.nuin; e:cchan';e of data on :phospho::-us 

cons1.t6ption or on c·:r protectio:1 R & D progran.rnes , or an und.ertcl:inz on periodic 

t ec!rr.i ::: J.l exchs.nce visits . Such undertakinGs i·rould be designed to establish a 

:LK'-."=--::: .1~-- Gl. ··iucl of c ormw1.ic e.tion beh.-een parties t hat could serve i..~i tially 

t o builJ. c ordi.~ •:'l_C& ::.:1d l3.'i: er , as substantive reciprocity developed , to :-educe 

the reso1.rrces that each party consiciered necessar y to devote to national means 

of verifica tion . The n ain problem is that of hovr to set the process g oing . It 

is c lear that , under present circl..Wlstances , a rather :pouerful deuo:1stration 

of good faith is needed before actual C1J disarmament ca..n begin . The British 

draft looks to declarations of s tocl!::nile as t~1e requisite stimulus , but there 

are other possibilities also , as in t h e C&nad.ian proposal* and as noted ;n 

the report from the 4t h Pu.suash C'J ·:: orkshop. 

*CCD/PV . 643 , 16 July 1974 . 
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Near-site verifi cation techn i que 

Near-site technique comprises surveillance of the environment ~ediately 

surroundi.n.g pb.ces in i·rhi ch p::-os cribed activities might be occu:.- ing and 

from uhich enissions characterist ic ofthose activities would be released 

if they were occuri.n.g . The surveillance 1vould apply methods of chemica l 

micro- analysis to samples of that environment . A number of possibilities 

have been c onsidered in some detail in the open literature , including 

surveillance of flora and f auna in the vicinity of C\'f test sites and of 

river uater dmmstream from 1vaste- vrater outlets of chemical f o.ctories . 

The technique hinges on (a) the distinguishability of proscribed emis s i ons 

or their residues from background materials, having regard to the chemical 

changes likely to take place betvreen the time of emission and the tine of 

sampling ; and (b) the sensitivity of proscribed- emis s ion detectors , having 

r egard to the size of samples it vrould be feasible to eJlalyse and to the 

effic iency of >vhatever emission controls t here may be . In general , the 

c loser the point of sanpling to the point of emission , both in space ~n.d 

in time , the less difficult i"lill it be to overcome t he s e c onstra i:.11ts . 

The serious possibility of t h e technique bei.n.g applicable at least to 

nerve- gas emissions stems from the s tability of the alkyl-phos~horus 

bond , the rarity of its occurence either in nature or in industrial 

c ommodities , and t he fact t hat meth ods exist for uetecting it a t lev~ls 

c onsiderably belm·r those t hat i-TOuld obtai.n. after passage through the most 

stringent emission c ontrols currently in us e . It thus looks as t h ough 

it c ould become possible t o give quite a firm pos itive or negative ansuer 

to the question of 'l'rhether nerve gases are being na.nufac tured , destroyed 

or t ested a t a particular s ite vrith no closer access t han the site 

perimeter . 

How might a tec~n.ique haVL'tlg s uch a capabilit y contribute to a verification 

regime ? It follmrs from rrhat has been said ea rlier that t here are hro 

basic matters to c onsi der: ( 1) Hovr does 'the technique match up to t he 

t wo criteria specified above : could it serve either to detect violation 

or t o build confi dence ? ( 2) If, as seens to be the case , the techni que 

might increase t h e verifiability of a c·.i agreement , vrould it serve an.y 

useful purpose to specify its application in the verification provis ions 

of the agreement ? Or 1vould its value mai..ll ly r eside in its availability 

as a nat ional 121eans of verification ? 
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As to the first ~atter, it has to be recognised that a move by one party 

to apply the technique to a..'Ylother party Hould amount to a decle.ration of 

suspicion , and thus be co~mter-productive in confidence-building ten~s . 

If , houever , a party uere to invite application of the tec:b.niq_ ue 1·ri thin 

its territory , that in itself coulcl build confidence • .!.t :·1ould do s o in 

inverse proportion to the nULJber of e eographical locations that uere 

excluded. from the invitation , and in direct proportion to the 

viol<'. tion-detection capacity of the technique . That ca:?aci ty is defi 11ed 

not only by the technical parameters noted above, but also by the 

p1'obablli"ty or ·violation, if it l·<ere occuring , actually taking place 

1-Tithin the sites at 1:hi<;h t he technigue Has di-rected . In a country of a.ny 
Tnis ~s the first Iimitatio~ of the tec~~oue . 

s::.::~ , t !::e prob:::.bili ty 1vould certainly be loH .;. ~ second lir:i tation is that 

t l:e .-t -cfni;•uc is n.dnnted to detect only certain types of vicla tion , viz 

production and testing of nerve gas; it c ould offer no ass~rrance on 

c landestine stockpiling or , in its present state of developnent , on C~ 

agents other t han nerve gases . One might judge t hat the fir s t limit.s.tion is 

much more serious thru1 the second . It is true t hat the absence so far of 

any technique capable of detecting a violation of a stockpiling can is 

at present a cause of concen1 . Yet unless it is seriously believed t1::at 

the outbreak of chemical warfare is i mmi nent, fears on t his score are 

largely irrational since stockniles of CVT munitions have a strictly lir:J.ited 

lifetime: t he rew.edy tl'-e::r-efore lies more in confidence- building measw.,es 
r.1 

than i.'Yl violation detectors . 1 he conclusion to be drmm is that near- site 

technique c ould satisfy both criteria , but only if applied in c onjunction 

with other tec~~iques that can compensate for the first of its 

limita"tions . 

This concl-..l.sion bea1,s directly upon the second matter to be considered . 

Near-site tec~~ique might significantly enhance the verifiability of a . . 
C\-i e.greement but only if it could be used discrininately -- only if , that 

i s t o say, the technique 1-rere to be applied at sites 1-rhich \'iere thought 

t o vrarrant such exam:i.J1at:i.on on til~ basis o.f iwliccdions received fron 

other techniques . Such indications might derive from national technical 

means of verifica tion . Or they might d~ r~1e from the analysis of data 
tm,dertaking 

obtai.Yled under t he terms of an infor~ation-excho.nge I · contained· 

in the agreement. Either Hay, since the technique c ould be applied only . 

with the concurrence of the suspected party , it could not enhance 

verifiability unless there 1'Iere·prior agree~ent· among parties to accept 

its application . Fron t h is it follous that the technique ca.n make one or 

other or both of hro contributions to the type of verification reg i rue 
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· ush~t~ully ·~· d · ~ It · ~ t "th b · 1 · d 
t hat m:t.g 1 oe specJ...IJ..e :tn an 2-greemen". m:t.gL e1. er e wc uae among 

t he oattery of tec~~i~ues available for L~vestignting complaints under a 

verification-by-challenge procedure spelt out in the agreement . Or its 

application might be included among the activities permitted during tecrJcical 

exchange visits, :provisions for uhich might be 1vTitten into the agreenent 

as a con...fidence building neasure . In either case the snecial merit of the 

technique uould be its lou degree of intrusion into areas of leeitii:.ate 

industrial or military secrecy . 

Conclusions such as these are , hm·rever, pre die a ted upon the analytical 

methods available for use in near-site technique possessing an adequate 

sensitivity . TI1at is the primary topic for discussion at the Leverkusen 

~forkshop . 



. ... 

27th Pugwash Conference 

Munich, Federal Republic of Germany, 24-29 August 1977 

I. Susiluoto (Finland) XXVIT-34 

" DETENTE AND SECURITY IN NORTHERN EUROPE 

1. General Remarks 

-- -- . 

Disturbanc-e --of-- cfCfcn-:.fe . .;,_this may be tu.ken as a fact· is 

due to a number of intertwined factors; technical, military, 

economic and political. The delay in the SALT negotiations 

reflects the unfortunate situation of technical development 

going way ahead of political control. Thus technical develop· 

ment continuously creates new political issues which are 

difficult to solve. 

On the other hand, political programs have been put forth as 

i f t h e y we r e t e c h n i c a 1 . T h i s k i n d o f t e c h n i c a 1 .. c a m o u f 1 a g c; " ·-

can be discerned for instance in certain claims that the 

Soviet Union is far ahead of the United States in developing 

a particle accelerator -capable of destroying satellites or 

incoming nuclear warheads and that this capability creates 

an unbalanced situation. 

-Technical development bothintheEast and West has its quantitative 

and qualitative asymmetries. The Soviet Union relies on massive 

quantitative armament (number of tanks, missiles throw-weight 

etc.) while the US is concentrating on the development of new 

technology and weapon systems. In these cases the development of technology 

l 
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is creating different political issues, the so i ution of which 

i s dependent on the relative import a n·c e attached to 

a) immediate security of the parties involved 

b) str.ategies of future technological development 

-- c) long-range security perceptions (forecasts for 1 0 -

15 years) 

_d) time perspective in ~olitical decision-making (the 
.. .. . -

- -
-im-por "fance: 7 of --elections in the us, for instance) 

e· ) e c on om i c c o n s e q u e n c e s- o f d i f f e r e n t s t r a t e g ; e s . 

Without going into details it seems evident that the Soviet 

policy of detente is based on certain economic calculations 

i n w h i c h m i 1 i t a r y ex p e n d i t u r e s a n d the we 1 fa r e on the p o p u 1 a -

t i o n a r e 11 o p t i m i z e d 11 
• T h e U SA , h o vie v e r , i s r-i c h e n o u g h t o b e 

able to invest in armament and military ·technology without 

seriously disturbing the well-being of its citizens. As the 

USA is leading in many strategic technological fields the 

qualitative ·arms r ace is probably seen, on - the Soviet side, 

--

·as a more threatening issue than a quantitative one. Investmen-t. 

·;n new military technology may slow down economic growth and 

planned wellfare. 

In the West the steady growth of Soviet military potential is 

often seen · a s an i m m e·d i a t e men a c e d em a rd in g c o u n t e r -me a s u r e s . 

But because a quantitative increase in manpower and armaments 

has become very expensive the qualitative competition is seen 

l 
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as a more convenient meas ure. 

Quantitative-qualitative asymm etry in the ar ms race 

-- problematics is a kind of a vicious circle. In both sides 

different kinds of argumentation seem to lead to an objective 

con~equence of accelerated ar ms race. This development is of 

course influenced by other factors as well . One may but 

_m ent -iQ-~ . th e ef fect the S.oviet .and Cu ban aid in Angola had on 
- - ·· . . - -.. ·· · -

the US armament discussion, and the effect the Western 

"ideological warfare" of human rights has had in the Soviet 

Union and Eastern Europe. 

2. Impacts on the situation in Nort he r n Europe 

The development ·sketched ~bove has also had certain impacts 

on the security policy di-scussion i n Northern Europe. Western 

suspicion of Soviet military intentions is most clearly seen 

in Norwegian attitude toward the gr owth of Soviet naval 

potential in the Artie Ocean and i n t he the Barents Sea. In 

. N o r. w g y . t he ~ a ~ g u me n_ t . h a s . be en r_ e p e a_ ~ e d 1 y b r: SJ u g ~ t f, o r ~~a ~ d ~ t . ~ ~ t 
-

military 

asymmetry in the North. 

It is of course a fact that the Soviet Forces in the Kola area 
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are -militarily superior to t he Nor wegia n forces in the Tromso 

- Finnmark areaevenwhen the NA TO immedia t e reinforcement capacity 

is taken in cons i deration. The point i s, however, that the 

Murmansk region cannot be esti mated from the point of view of 

the Norwegian security question alone, or even the Western 

European security question alone. The i mportance of the 

Murmansk base for Soviet strategy is of a global nature. It 

has been estimated that 70 % of the Soviet strategic submarine 

forces operate fro m bases in the Arctic. Therefore the only 

logical "balance" would be the Soviet Northern _ Fleet against 
. 

the combined · NATO and the US Northern Atlantic capabilities. 

In Finland the Norwegian reaction to the Soviet "menace" has 

been watched with care. It is a \>J e ll known fact that in Fin-

land the Norwegian govern ment 's rec ent decision to let the 

West German forces take part i n mil -itary exercises in Norway 

has been criticized. The cr..iticis m has been based on the .fact 

.. that there has not been any consp i.cuous. addition of ground o.r r .. ~ 

air forces in the Kola region i·n the 1970's. This attitude 

c a n b~ r e g a r d e d a s a · c o n c 1 u s i o n of t h e way o f t h i n k i n g i n 

which global and regional military questions are not automati­

cally connected with each other. 

According to this point of view glob al controversies should 

not be channelled to ~egional politics. Or, to .say this an-
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other way round,global "balance" cannot be achieved by regiona1 

means. 

Seen from this perspective it is not rational for a very small 

a c ~-o r __ i n · i n t e r n a t i on a 1 p o 1 i t i c s t o t a k e a n a c t i v e par t i n a 

controversy, the result of which is certainly not under its 

own control. This is, however, the way the Finnish position 

3. Restrictivness: key to continued detente 

One .might sketch a possible solution to the. present situation ·· 

in Northern Europe as fo1lows. It is of course an open 

question whether or not this solution can be used elsewhere. 

~ilitary asymmetry in the North should not be regarded as an 

. obstacle to cQ-operation in other fields. This argument i·s ~ 

... .based on the assumption that regional development · is not, or 

should not be, automatically linked with global controversy. 

- If this assumption is accepted it will bring forward the 

fol ·lowing issues: 

a) The "conditional" partic ipat ion in military alliances 

(Norway' .s politics regard in g atomic weapons and 

military bases is alrea~y to a certain extent 
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conditional) 

b) fruitful regional economic co-operation in spite of global 

controversy. The North-Western parts of the Soviet 

Unionwould be a natural regional element in the 

d~velopment of Northern Europe, 

. -- - . 
- ej -· r·e-str-t ct iv-nes--s- on the part of governments as to the 

internal affairs of other states. This refers to 

the "human rights" -prob·lematics. It would · be 

·much better if the 11 ideological warfare 11 were not 

waged at the level of governments. This does not, of 

course, mean that the press, parties etc. could not 

continue their battles on 11 human rights 11
• But govern-

mental involvement in these affairs can lead to a 

serious slow down of detente without producing any 

beneficial effects . 

·These issues are intertwined and their realization may require 

simultaneous efforts in all thre e fields. This point can be 

made clear by a few examples. 

-~--•- The conditional participation in m.ilitary alliances has bee.n . 

traditionally studied from the perspective of immediate 

military security. These 11 COndit1ons 11 have often been under­

stood as factors diminishing security. But if we take into 

account strategies of future technolog i cal development, long-
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range security perceptions, time pers pective in political and 

military decision-making .and economic consequences of different 

strategies the calculations may be different from those based 

on immediate mil·itary security. 

· For instance the Soviet naval potential in the Arctic is 

probably going to increase because of global considerations. 

At the same time Norwegian interest in the natural resources 

of the northern continental shelf can be predicted to grow. 

This is due to future scarcity of oil and to the fact that 

Norwegian oil politics is, of course, of interest ·to Western 

European economies. 

So far it is an open question whether the Soviet Union will 
concentrate on coal and oil production in Siberia and other 
inl.and areas or in the continental shelves. The Northern sea 
areas, inducing the . Barents Sea, are.however.of economic 1n­
terest to the Soviet Union too. 

As an alternative tp open military competition one might propose 
a solution of mutual "conditions " of military and economic nature. 

An effort in this direction is facilitated by the fact that the 
security of · Northern Europe is not determined by the superpowers 
and Norway alone. Denmark, Sweden, Iceland .and Finland also have 
their role to play. The neutrality of Sweden and Finland and 
their experience in peaceful cooperation is of outmost importance 
when the question of Northern security is discussed. 
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27th Pugwash Conference 

Munich, Federal Republic of Germany, 24-29 August 1977 

P. E. Hodgson (UK) XXVII-35 

INTERNATIONAL SCIENTIFIC COOPERATION 

Scientif i c reiearch is a co-operativ e endeavour, and although each 

idea originates in the mind of a r~rticular scientist it only beco~es 

part of science when it is incorporated in t o the mind of the scientific 

comt-f! Uni ty . --Co.mnllln ic a tions betv1een scientists are there fore essentia l to 

the very life of the scientific comm unity. 

Scientists co~~unicate with each other in rna11y ways, and here we are 

cone erned_· l~9-:-:_t--_ \-1i.tf:J.. .. (h9_::..i:cf.o~~al.~:Side ·o·f ·scientific com:~unica tion, in 

particular the letters v!e exchange, the disc :J .:;sions •·• e have in our o ·,;n 

laboratories, and our visits to other laborat -;ries and to conferences to 

meet other scientists. We d¢ not consider the more formal side 6f scientific 

communic a tion through books and articles in scientific periodicals. 

These scientific communications are of two broad types, firstly those 

modes of co~munication that are used by everyone, and secondly those special 

to scientists. Within each of these divisions we can consider firstly 

the obstacles in the way of easy com ::· unir::ntion and secondly the vTaJS in 

which communication can be improved. 

1. General Communications 

(a) Written. Under this h e ading come personal letters, telegrams and telex. 

Letters are frequently used by scientists to communicate and discuss 

results, and to arrange joint research and personal visits. This can be 

hindered by censorship and by strikes, and ty any other actions that 

delay or destr9y the mail (1). Telegra ms are very u s eful for rapid 

communication, and telex is also rapid and l''3Ually cheaper than 

telegrams. A disadvantage of telegrams was discovered by a friend of 

mine who tried to send a list of di fferential cross-sections by tele gram 

from one country to another. The authorities though t that he was a spy 

and he had some trouble explaining himself to the police. Apparently it 1 

i.:; forbidden tc send coded mes0ages by tele .; r am . 

(b) Spoken. The 1;elepho~e is very useful for com~unications, but is 

usually too expensive for long distances. There is here the dan0er that 

the message could be listened to by a third party, a lthough this seldom 

matters in scientific work. This dan Ger even exists for personal 
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conversation in the presence of concealed ruicropt ones. 

(d) Travel. Letters and telephone co!1versations ar t: no ::uostitute for 

personal meetings oetween sci entists, and this can take place eit he r 

at conferences, or when one v isit s the laboratory of the other. The 

financing of such visits raises uroblems that will be discus s ed oelow; 

here we are concerned that if finance is available there should be no 

other restrictions on such visits . In practice it is still found that 

vis~ and passport restrictions gravely hamper scie11t ific visits. So ~uch 

time can be taken up by the process of obtainin g a visa that the visit is 

often abandoned. Furthermore, it seems to have been forgotten that a 

passport · is a document issued to facilitate travel. The first page of ~y 

Passport reads:' ller Britannic l-1ajesty 's Pr i ncipal Secretary of State for 

Fore ~c n A ffai~ s requests and requires in the Na me of ~er Majesty all those 

whom it - rr: ay co-nc e-rn to:::.. allo:.-7 t !1~ bearer - to 1 nss freely without let or 

hindranc~, and to afford the bearer such as~istance and protection as ~ay 

be necessary.' Every citizen has a right to such a document , and to use 

it whenever he c hooses to travel abroa d. It is quite contrary to the 

concept of a passport that it s hould be held by the state , and only issue d 

to the citizen after he has mad e specific application, g iving reas ons t hat 

the state deems sufficient, and then for a l irrite d period, the passpor t 

to be surrendered to the state i~media tely o n return . Thus a document 

desiened to assist tra vel is turned into a mea ns of restriction. ~h~tever 

purpose this serves, it is not t ha t of scientific co-operation. 

Currency restrictions also hinder scientific co-operation. I ~as once 

invited to give some lectures at a summer school, and I was promise d that 

my air fa:-re would be paid. I bought my ticket in England 1 and v:he n I , : 

arrived my hosts said tha t they would pay me the equivalent in their own 

currency, which it transpired could neither he c!1anged into pound~ nor 

exported from that coun t ry. I asked what they suggested I should do with 

all that curr ency. They drew rny attention to the peasant pottery of the 

country, and suggested that I might like to ta ~e s ome home with me. I 

bought some pottery, and most of it was smashed on the return fli ght. The 

wise summer school lecturer now asks fo r the p~epaid ticket to be sent to 

him before he lea·-es home. This is also advisa ~le in vi~w of the new 

tax regulations i~ force in so~ e countries (s ee below) . 

Travel is also h i ndered my numerous other restrictions , that in 

retrospect appear ludicrous, but which at the time can be very tiresone. 
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In one country I recall having to spend one of my two days in the 

capital (a day I could hav e well s pen t d i s c uss i ne; s c ience ) ap p l y ing 

for an exit visa. ·1·ih e n at last I reac he d t h e h e ad of t:1e l on g q ueue 

the harass ed officia l looked at my pas spo rt an d a n~ounc e d that he 

could not gra nt me an exit visa, b ec ause ther e wa s no sig n on my passpo r ~ 

that I had ever been ad mit t ed to t he cou n try. Appa ren t ly so~ e of f icial 

at the airport had o~itted to stam? my passport on entry. Luckily he 

nad a sense of humour, or I might be there yet. 

2. Scientific Communications 

-(a) ~ithin a Laboratory. It might a p pear obvious that scientists 

interes t ed in t he same subject and wor :~ing in the same laooratory 

· _v1ill -a_i.l.lo-~'!~ t_ ;c.:l~l~ -~ I?~_d s_ome . time _di s cussin e; their v;ork to s ether, 

but experience s hows that this i s not i.lwa y s the case. There are many 

vtays of stimulating such discussions tha t deserve careful cons i de"atio r 

It is very easy for scientists, particularly theoreticia ns who tend 

to work alone, to remain locked up ir1 their own thoughts. A useful 

device to stimulate conversation is to arra n g e that coffee is served 

in the common roo m at eleven in th e morninz a n d tea at four in t he 

afternoon. This ensures that the s c ientists mee t to gether frequen~ly 

and provides a natural occasion for d j scuss ion. In laboratories wh ere 

the tea is brought r ound and pla c ed on each s c ientis~s desk the 

opposite is the effect. In one labor~. tory · t he co-operation bet ·.·:een 

the experimentalists and the the o reticians (who were isolated in 

separate buildine;s) was greatly enhanc e d by the si1:1ple expedient of 

forbidding tea to be served in th e t ~ eoretician's building. 'l.'hey \·:ere 

thus obliged to join the experime ntal i s ts, to the l a sting gain of 

science. Sc i entific discuss ions within a Jabor n tory can also be 

f6stered by arrang ing se~ inars, lec ture s a n d d i scussion g roups. 

(b) Conferences. It is very desirable f or s r i ea ti s ts to me et at 

conferences, b u t t h is raises spec i al pro~ lems due to tt e ~iGh cost 

and also to the physic <·l it:1possibili t y o ~ · c ':e r·:r scientist at t e · .O.i!'lg 

every conf e1· e~ce that intere s ts h im. ~hese probl e~ s gr e ~ sually 

solved by rlstric t i ng a ttendance to t h6sl i nvite ~ b y the or ganisers 

(who readil! invite suitably qualifi . : ~ pc~~l c ), and by awardinl 

the co s ts b;r means of a com::itte e i n e :=:c:1 la boratory. A:pplic :::. i: ::.. c r:s 

to at t end confe:r·ences a r e c onsi dere d per ~. odically by s ue :;. c o ::; ~ i t te e s, 

and awards mad e taking into account the stand i n ; o f t h e s c ie ntist, 
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the relev~nce of the conference to his work , Hnd t~e need f or the 

laboratozy to be represe n t ed . It i s als o very useful if there arc 

external sources of sup~ ort such as learne d s oci e ties, foundations, 

and central universi t y funds . 

(c) Visits. It is very useful for scientists t o visit each other's 

laborac ories to learn the details of the cur r ent v:ork , and perhaps 

to undertake joint research. The le ngth of such v i sits depends greatly 

on the circumstances. A young scientist can r,reatly profit by spending 

one or tHo years in a nother laboratory, learuini; techniques and 

carrying out research in collaboration Hith other scientists. For more 

senior people a visit of two or three Heeks is often sufficient to 
but if the y can stay for a sabbatical year that is most ~s~ful 

lay the foundations, or to co~plete, some plece OL research ;.A Vlsic or" 

a few days can also be most valuable for the exchange of infornation. 

f~r the financing of such visits it is essential that the person in 

Qirect charge of th~ research, the group leader, shall have the nov:er to 

c6mmit resources within clearly defined areas on his own responsibility 

without reference to higher authority in each instance. This enables hi~ 

to react quickly when a suitable opportunity presents itself. For 

example, he may meet ' a scientist from overseas at a conference at a 

university, and it is very useful if he can i~mediately invite hi~ 

to his own laboratory for a few days , knowing that the costs of the 

travel and subsistence will be available. If he had to refer back for 

permission the opportunity would be lost. H~ . can thus enjoy the I 
opport unity of prolonged discussions with the visiting scientist without 

the difficulty and expense of ~aying the whole of his fare from his 

home country. Use of such opportunities makes it essential that such 

visiting scientists are not restricted as to their len~th of stay by 

, passport or visa restrictions that only permit them to stay in the 

c0~~try for the exact duration of the conference. 

A potentially serious threat to international co-operation by . 
vislts and attendance at conferences is now hein e; posed by neH tax la;.rs 

in some countries that make all such expenditure l i able to personal tax . 

Thus any grant for travel or living expenses is treated as personal 

in~ome and is taxed as such. Since the cost of atte~ding conferences 

ov~rseas is often very hi&h, this could have a very seriously 

di scoura~~ng effect on scientific co~operation (2). 

' 

. l 
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(d) PermanE)lt Links . Isolated visits a re useful, but t he ir value is 

greatly enhanc ed if t h ey form part of a continuinG c o-operation 

between two laboratories. This i~plies that vi5its takes place , 

preferably in both directions , about once a year or even more 

frcql'ently as the development o f the co -o pe r a tion requires. Such 

lilli~s between l aboratories are often exc e edingly fruitful, and are 

espe cially valuable for a smaller g roup, wh j_ch can · in this way 

raise the level of its research to that of a laree r u- roun. 0 • Funds 

for the specific purpose of fosterin g suc h acadtmic links are made 

avail.a ble by the British Council. It is es s ential for the g rov1th of 

suc h links that the visits are decided by the needs of the research 

at t~at time , a nd this require consiaerable flexibility. Sometime 

. tfJ.e~~~-~re~--.PJ:'o-poseA=-agr·ece:ine _rij;s ·for · co-operative research beh:een two 

laboratories on the basis of strict equality and sy~metry of visits. 

This rarely accords with the scie ntific needs and could in most cases 

be harmful. 

8-e::1e ro.l C orr~:·.~ e nt s 

The O_I)tinum di.rections for tl1e c::;ro•:Jth 8nd develo:::.:ent of 

~~ientific research ar e ~enerated ~ithin the resear ch itself. I ~ 

cannot be effectively directed ~ro~ ou~side . Sup9ort fr o~ outside 

is esse~tial , but this must res ~a ct the im1er - dire ctednes s of 

scientific research , a nd t ~us le8ve the detailed ·3ll oc3t ion of 

r esourcss in the h~nd s of the depart~e nta l head s and group leaders 

~ho kno~ the inne r needs of t he resear ch fro~ day to day . 

It is unfortuna t ely neces sary to add t h8 t hmnan freedo:-n. is 

now seri ou sly limit ed in cany wa~s, by r estricti ons on tr8va l s~d 

e:::igra"tion, by interfe rence with t:1e ;~:ail , by LJ.nju.st t2x lai'JS , and 

-this in erave ly ha:::· ;~:inG i::'!t erna·t i o::al scient i f ic co-ol-::e ra tion . ?o 

this me. ;;- be adde d the not unc or:con prsct i ce of excltJd in;~ people of 

certai1 countries from research grant s or travcl-a0ards for reas o~s 

of a politica l nat ure t ha t ~ re e~tirely unc onnect~d ~ ith sci ~ntif ic 

v: ork. 

In preparing this paper I have been gr~atly hel~e d by disc ussi:~s 

and co ~ respondence ~ith r any past and present nembers of the 

~heore ti ca l Nucle ar Physics Gro up of the N~cle3 r Physics Labor atory 

of the Universit y of Ox~ord , where ~e ha ve tried over the years to 

foster international scien".;ific co-ope ratior1 (J). One of these 

colleacues writes i n a le tt er: 
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11 If co- o1e T2.tion is to 1Je effective it ::1eeds to be SL1_pplc· .. e ::1-'-ed 

by nctive of f icinl supp ort . And t>i s is exl..! c tl ~' t~1e role of 

international conf e renc es on scie~~ific p olJcias , to draw the 

8t tG nt i on of the wor ld (nass :--1edia , pc::.r li c.· .~c:nts :x(ld ~{ O'rern!~H~::::.ts ) 

to the foe~ tha t science in ccner~l , ;;.nd ~u clco r physi cs in 

.P<'.rti c u L:~r , is unio_ue . It is :!:"'d e by people ·::: o co:'1stitute the:-:1selve s 

~ cor:tmt-lnity , regardless of t !-:..e ir n?.t ional ity , l e d by rules i mpos ed 

by sc i ence itse l f . And in this scientific c om~unity one ha s t o \now 

each othe r , t o share vieDs and results , t o ~ork. sc~eti~es toeet her , 

to establish plans of a c ti on , to criti c ise and be criti c ised . T~o s e 

who d o n 6t underst a nd thes e simple fa c ts have to pay with ignoranc e 

end on c ·:.-:;::;n~ns~::i . Science c ~.m1ot be either sold or boLJ.c_ht . 11 

-- -=- '· .. - -:. : 
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'..TO?..LD ET:ZR.GY P1'J3U:~·!S 

Public o?i~ion has b~e~ repeatedly told, sir.ce the end of 197 3 , that 

- .. - .-.. - . - - -
t-i:~ :'.._ o_~ --: ~ :-:-:5:..-')~3 ~:!: .::i.. = • ._:;.·~~ ...... ~:::~-.: ~~1.::.1 !."--=~ .:...t io~.s . 

In fact the projl~~atic lies ~~ in th~ lack of reso~ces but in t~eir 
tu:even distrib;.ltion, in th~yr di££ere:"'1.t economic • .. :orth, a..'1d in the pres<:!nt 
inability o£ produ~rs a."ld con.su;ners to exch :o>.:::ge th~ :r:ec~ssary guarantees 
of real cooperation. 

Availi:iliility o.: energy sourc2s 

Fossil fuel reserves - according 
to the best k!"..o ',;ledge o£ -;eo le gis ts 
amou~t to 
Dei:tand of prinary ene:-gy in 1973 
has been 

Global dema..'1d o ver the nex~ 30 ye~s 
is not lixely to exceed th~ total of 

For long term need:; other pri.,-nc.ry soc;.:-ces 
are available estii:ta:ted at 

thro·..;.g~l fission 
th;.~oug fusion 

plus renenvc::ble sources as geotheoe.l, •.-Jini , tides, s'-<:'2. 

enerrr/ · 

o tl:-::! _r s 2. c ~~ili::; 

Bi llie!'! to ·::. C'J3.l 
e~ai~ . .tale~--: n~:-- 'if~.~ 

1 o. 000 

7 

sco 

+ 2:;o.ooo .coo 
+ 

400 . 000.CGO 



G., -

should not be a real pro~le.'<1 as long as t::-:e e.:id.i ti::>~al :n~ · ~;::; con'::-ibutio.::1 

rema i!'ls vithi!l 2. few pa!'~S in a t:-:C>uso..:."ld o.: '<:c.e eart:"!.' s 5.;-:tp '..ti:--o ~..;.:_rut 

9 
( 1 00 ' 000.1 0 T. C. c: . pe:- -.;·ear)~ 

Shari~o of :-esources 

'i'he co::1t inuatio::J. for a.~-che!' 100 years of the global 

center> .... ""ial trend ( 1 870 - 1 970) of energy C!.e.":la.""d, '"ould b:-i::g co ns;;..":1pt: ion 

in t .:J t!'!ese f!'e.ctions (~ 200 bilEo:: t::u cocl eq'..ti ·J<J.le::.~ pe:- year)~ 

This r.nri zon is neces::;a.:.~y fo:- 2.::1 e!!.ergy policy ai::;~d at 

nee~i.:~;-- ~ tlte reqlli..renents o£ a po;> ~J.l ::tior: ~~.?..'C ·.Jill tre~le ~1iL!1i:-~ ::?" .. ~ 

of 

industrialized cou.::1tries a.~d a sic;~ific~""t ~o!'e rapid cevelope:n~.::1t of 

th~ others . 

to l . 
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A NEW APPROACH TO DISAR:r-.TAMENT 

1 . Th e Heart of the Argt~ent . 

2 . Reasons for the Present I muasse . 

3 . What to do about It . 

1 . The ~resent atomic and social Groundswell is a mirror pictu~e 
of t h e most alarmine; crisis t hat human:dnd has ever faced . 
Paradoxically , because of t he many attempts made to force 
people to conf ront the horrors o~ overkill, fe~er and fe~er 
people are a "'J le to face the r eality - one c annot ~ri .:.:,hten 

anyone into reason . In fact, t~e mouJt i ng pressu~e of 
mutually uncont~ollable an:;~iety has in i tself produced a 
vast layer of apat~y, of pess iois~ and unless this mood is 
dealt v: i th as a major dan::;er in its oi·m ri c,ht, tl~ e pro p·:le cies 
could become self- fulfilling . 

hlany of the expe rts themse lves , although ~orried out of all ~~o­
portions if they have a cons cier.ce, are becomin6 acclimatisea 

- to an ever loTier standard of hucanity . \fuilst living orderly 
and often und~a.matic · ailJ lives a s normal fathers , husba..r1.ds , 
friends and co l~eagues , they rationalise t he killing of 100-
120 million people at t he first strike . 

It is ueel~ss to say how evil and i rres po~sible people are 
because we are all caught up in a systen ·r:hich i r;1pels u s on 
and on like the sorcererS a 9prentice . Both supe r - powers are 
controlled by ti.1e sane forces . The oain enemy is t h e pre ­
va i ling mentality which is cld- fashioned , nhich a ppeals con­
sci ously and unconscious l y to our faith in ~uper-pO "ie rful 
leaders to intervene so that the fillr. ends \'iell , and reli eve 
us of all res pons i bility . ~he neans used is the oanipulation 
of a..Ylxiety by playinc; on t he t :a~eat t:i.1at t l:.e other side ..-:il l 
strike first . The situation is sus ce)t ible to ra~id dete riora­
tion and t he comin0 to pon er o:: a deoa gogue, a da ddy sul'l' o__;ate, 
\'Tho cov. l d del i bc;rately ::_J rovcke :;enuine or fake t~Eeat::: .: ,_•co 
outside the borders justifyi..g a uni ti!J C of r:a rr ing factions 
und e r him and t~ereby destroying any potential OJ) OSition . 

1J:J.ess p2ople a1·e helped to .::ror: up and. bc::co;-Jc re spons ible t~1e 
proc pect of loosin.:: t~1eir 'i:i a C. C.ies 1· ·:ii l l insr e ase t ~leir a:lxiety . 
'1:. e re ) laceuent ' da G. dies ' c <:. uld be r:o:c·e 0::.:i ~1i ti ve an rl. rutl.1less 
than t~e ori: i nal one s a nd i upose t _le i~ orutal leace~s~ip by 
s tim~let in: furt her anxi ety in or ~e r to justify the sacrifice 
of civil liberti es . 

I 

{ 



~here r eality becoocs too pai~~ul to f a ce , as uas s ~onn ic the 

li i tler per iod ,:,~:e n it ·:: 3..-:; c:!. eo.r to his Gene1·al s that t:1e rrar \·tc.. s 

lost, irr e al i ty 1~akes ove r . ;,ilen fan tasy to..."k.es over in iil.d i vi­

ch:.als it is s een as a ss!'i ou s ~-::ental d i sor c~c r, i . e . , tD.e ,~round-

1 e s s 1~~ j e alous 'w. s band , rJt.u· C. e :- e l' o _,:· t oc o r :::..'or; , t ~1e :1i lli o~;..:..a.i !' e 

\·rho feels pennilees 'o ecs.u .-.e :1e if' cl o•, .r1: t o "i._i s last oillion, t he 

dru.~ a d .dct '. /DO :~aye heavil2i ~n real lif e to return to '1is fan­

tasy li f e , rti:le r eas i n tl:..e c a s e or Jinori ti es or nations, e i l:Ji ­

l ar l y c au ~ht u ; in unreality , a c e rtain ueasure of'~ccli~atisa­

-~ion11 is ta~:i n ._ ~ lace ar.to~1.:I St t he ~Je o ple r·ilo a:re 'ue coui .:::. :~ rJore 

a!~ d .wo::e _9 aral ysed by tl1e a pparent noru a lcy of tJ.1e situation . 

:C:veryb ocy s h or:s s i .:;ns of a s :)li t Jerso nali t ;:.' ar2".:1ival ence \·i:.le:reby 

on the one hand t hey know the train is c avinG tov a!'ds disast e r 

out on t he othe r hancl t h ey cannot j urr.p off a nci C. on ' t ~:no \: !:on tc 

stop t h e tr ain and the refore refu8 e to f a ce the problec . 

In the last 20 years outstanding and brilliantly inforned bodies, 

li"ii:e SIPRI, have tried to n arn those vrho are vri ::.lL.; to listen . 

Dis a r .r:iaDent experts, li~c.e Philip !Joe l Baker , S E: an i.: c:Bri.de and 

oth ers h ave a dd ed t h eir c r i es of a l a r m and attecpted to c_2rify 

t h e is Pue s . But in spite of all this t h e vast internatio~al 

dialogue of the f iftie s and si::ties ~la s been stilled . I-very 

tiEe an even more horrify i nJ ~e a9on is a nuounc ed oo~e 9eople 

flee into c yniciem, h ope le ssness or the j oy of privst e l i fe . 

Those dire ctly involved in tl:e ar:J.arJents r 2.ce \7110 ~G"lou ti1e ci.an:_3ers 

best are often themse l ves in a te rr i b le i m,asse - be t h ey 

scient ists , politicians or generals Dany i'ind t h e:r:t:?e lve s in a 

conflict of netural and n ro f es s ional lo ral ties and moral o0li ~a­

tions . liowever v:ell-r:leru1ine t h ey ""' i gh t ~ 1)e, t l1ey too c ar:rwt jump 

off the train - they are t hems elves pa!'t of t~e inci~ient social 

madne ss . ·J:ho se vrho refuse or '.7ho are unao le to be maninulate:C!: 

( by pres [ ure, threat s or cor·rupti o ~:) also C: o not have "c~e r.:~ear;. s 

to e ffe cti vel •· challenc e either the powe r leaders or t~"leir eer- ­

vants - t ~"le con!Llunic a to l'S of t i1e establishrae nt . 

~he only me ans avai lable when po~er clashes ~it~ po~e r is outual 

black r;lail . F i xine; a ceiling (S.ALT) Day pe r hap s slo·;r dm.n 2. littl e 

the ar~ s race but for powe r t~e unf or ~iveable s i n is ~e~· ness . 

Inf luenc e, the onl; factor t riat can stand u p t o ?O~ ~ r , is no~ 

b eing us ed ne c atively to mani ) ulate t h e minds of peo ~le , o ~ten 

a gains t their vtill but mostly r,; i t !10ut - thei::r even.- being a1::are o£ . _-c_;,i ..: 

The art or- "sci enc e 11 of r;,anipu lation of t 1e n i nd has been de velo :9ed . 

to a horrendous degre e v1 i t 11 nen technoloc ical :r;,ea!l s of co r:.:.:Junica­

tion and a lack of str ont; v 2.. lue :patterns . Even t ~1e Do ~t D.:.u;1ane 

values c an be count er- productive i f i mposed ~Dd D81i pulated. Yet 

in no university o:c p l a c e of l ear::.1ing is ~:. sy c :1olo ._,i c c:.l narl'are 

being t aught - t ~1e L'lani pi.ators '.'-TOr k secret l •- as thi eve s L ... t h e ni :~;ht . 

If v:e wan t to cn anc e the s ocia l climate f roc a nxiety and terror 

we have to face a \'Thole ,s2nu t of probleos , includ in-5. the pa:'allel 

set of nroblens aris i n~ f rom the d isinte ~ration of tioe-~onou:ced 
~ 

~ 
~ 

social structt~res , sue ~;. as ·· t!1e extend e d fa:~! ily . :L::any COlE1trie s 

are i n a s itua tion of ~allo 9i n~ s oci a l b:reakd own . A revoluti on 

w ithou~ revo lutio~aries is 9roducins c ore chan~es in a o atter of 

years than happened L 1 c e!'ltur ie s oef ore . .::ne att a c l12d list of 57 

c r is es shows tha t ~any a re of a ne~ ~ype ~avin3 no hi ~torical 

precedence . Honev~ r , \re canro t envisac; e a br ealct J.uougll i 1 t h e social 

climate or. i n te e ~in~s of ~en un~il t ~e liie -9romotin~ i 1iluence 

of \70men :nakes it s ;ll. fe lt ty preos i !1 ~~ - .:-or a ne·:r soci2.l a.l.d educa-· 

tional ord ~ r bas ed not on t2e super iority oi one supe ~~a!'l over 

another ::-JUt on t:1e co::._on ·,·:ill to live c. ~:c.: to let liv e . '.i
1 1J.is can o r: 1~ 

come a1Jout i.::: t !.w ; ·,otivation f'or le a dership is ::.· c spo ~1si8i li ty cud not 

pm·:e r 2.s the t2.l·~Ll ... on of l' eA}onsibil i t? iP t:1e wa i n i' ac t or ti12.t :::al:e ~ 

men , ~ cue n and youn~ pecple ~eture . 
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· 2 . Reas ons for . t he Pr ese~t I~nasse . 

1 . The Bre akd own of Pat ernalis~ .cons titutes a s eve re blow to t he 

value sy s tec w~ich nas based on f ear of a nd trust i n t~e bi ~ 

Dad dy and his staff . In ~o s t cases Daddy ha s not y et been 

to ppled but t h e system, like f eudalism, is disintegrating be ­

cau :=1 e it has 1:J ecoo e obsolete . The paternalists v1ho are st ill 

trying to prop up the s ystem do so by re -appoi~ting thense lves 

as elites into ·which are easily absorbed ew.erging new power 
l eaders . 

2 . The old values , guilt , sin , punislUJent , evil, bl ind obedi en c e to 

i1igher author ity have been verj' :mch we akened . Only deeply reli­

gious persons or orthodox p3ychoanalysts believe in t ~ese any 

~ore . :Th~~xis around which these values evo l ve was a ver tical 

~--- -0-!.le emanating f r om the hi g{lest authority and i n theory affe cti nc:; 

t he . ILi ghty and lowly alike . This vertical axis has nov1 been re ­

::; lac e .i ' ~ · .~ t - ~ .o~ t t he philo s ophers ha~~nG planned for it, by a 
_ lo :t· :;.zo.;:L~ .:.:u . . :e~=·~J;f; , :.anj c-:o ou..s ue c3.use 1 "t d. oes n o~ relate t o a :-:oral 
~ u oue·_,. -:a·\...~ ... v· ·-~-~ Ya-~·r~ ~·~~~, .:a :>. .. ro.~J:.al· f r .om· t he ::>eer ~:c oun . The peer 

gr oup dict ates t he type ~ of oenaviour expected fr~m its new""ve rs 

and t he v10rst deterre nt is conterrrp t , hostility and finall:r ex­

clusion ; it is preferable to do somethins t hat one c~~not de­

fend t han to be seen as a traitor ·t'l i t h all the ris ks involved . 

On t he one hand a feeli ng of succe s s and dignity derives f rom 

being an accepted part of such a peer gr oup and on t he other 

3 . 

4. 

5. 

a feeling of lonelines s and vulnerabil i ty fr or1 t he anxiety of 

being exc l uded . Of all these ne gative pressures , ri dicule is 

the strongest . The ne gative a spe cts of this low- level shaoe 

culture lead eas ily f rom a- re sponsibility (apathy) to ir­
responsibility (violence) . 

Lack of Preparation for Li fe . S oci~l or ge neralist e duction 

was neve r t he primary p~r pose of school or university . The ex­

tended f amily and ot ~1e r social structures , e . g . the church , 

nei5hbourhood and t he coi:lilluni t y r.,rhose r ee ponsioili t y it r:as to 

prepare young p~cple for a dult life: are be i ng destroyed in t~e 

developed and in t he developi~3 world whe re there is a strone 

move:oent fro B rural ar eas to urban aTe as . De pr i v ed of t he s t .};)p OI' t 

of traditional experience and of t h e mea~s of developing new 

purpose and meaning , t he s e upr ooted peo pl e fil1d t heoselves e 2.sy 

prey t o negative manipulators . 

Social Infantalism . The social J res sur e s of ~r o ss ly undi Gnified 

conditions cause pe ople to :;n~oti tute t heir di ;::. ni ty a;1d co1z.:.:on 

sense . Sometime s h i _::sh ly int elli c;ent pe ople s tricken by a fs e ling 

of personal vulnerabi lity conf or:o to t he ir mandatory duties and 

like snall children beco~e totally d e p~ndant . The mi ghty 

General , i :crpOl'tant politician , oril l i ant scientist pre3 S the 

button to kill and by t his action are as ruthles s as a small 

child 1,7i th a gun vrho s ho ots be cause he cannot i dentify vii -en the 

other side . ~as s · rmann ca lled s ocial inf~~tali sm t he inability 

to imagine t :C:e saoe ila pp ening to t he ir loved ones t he lazi -

nes s of heart . 

Inf luence block by Anxiety . The v er y s ize and dr ama f ri g.1 t ens 

pe ople away . Even the inf lue nc e l eaders (tho se ~ho try to c han~e 

~he soc ia l c li~ate)act ~ally pus~ us clo ser to the abyss ~y pr o­

duc in~ more and more anxiety and paraly si~g t h e willincness t o 
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6 . Absence of a ::ol'al eouivo.le n t for ··.rar . Le t us not be in t \'ro 

r inds a b out the ~orafity of a dg fensive c ounter strike or of 

a balance of t error . There c an be no winners in an ato~ic ~ar, 

and t here v1il l ·)e no s e o o~d chanc es . I t is not t:::·ue t~1at lmless 

\7e kill othe r s i' il'st t __ ey ,,-;i ll "d ll us . The r e '.7ill inevitab ly 

be c or~flict bu.t i t must ta·:e on hi.Jrlani8ed fo1· ;:.s . ·.i!1erec:.s 

violence ?Us h e d to i ~s li Ji ts r e sults i n Eut~al de ath , soc ial 

a .:;gre s sion, t .. e c .:::n s -: r u.ctive al t .:;rn3.tive to vi olence, is ne c e ­

s sar y t o c ~all e n~e t he i njustices ~ithin the ~orld and a s a 

tool of liber a tion a~ains t O] :pre sPi on and of fr e2d om to d evelop 

to our full ? otential is a~os itive f or c 2 . The battle i s be tDe~n 

th~ forc e s of lif e and t he forc 2s of de a th , between violence 

about \ !?c. ic:O. t he e :t:perts know so ;:nuc h a:1G. s ocial a :;gres s ion - a 

f i e l d in ~hie ~ De are all l earners . 

7 . I.:ach i soo . - - S: i~is is t he uowe r drive to posse ss and destro y . It is 

····: a- -s tate· of c oi'lpl e te irr e sponsibility in \-.-~1 ic l1 the r:.ost po ~·lerful 

weapon s are bu t an extension of the male ' s s exual drive . The 

rivc.1:r~· · ·· ::ic~l :~aR caused old paternalists sending youn.:;e r men out 

-;~ c·. d.::.. co.:.~:: :~-. ~::-;:; -· ~ - -· d -:o a so tal madnes s i n 'Hhi c ll t!J.e destl'uction of 

t he -G:T;;i..::·::::.- · -::~ · ~;_::;:-;_. i:s...::.i: ; ~..,_ ~i:.:::en-t . ·. -.re- li7e i n a \'rar t i o e e conomy hyper ­

critic ally i.i o .:,> :r·eveni.i a war a nd thereo~r reduce .:llo f' t of t h e rwrld. 

to hun jer , torQent, vi ol en c e a~d anxiety . The ob¥ious contra­

diction bet~e e n t he ~ast e involved i n t~e over- production of oili ­

tary devices and t h e extent of un ratisfied vital ~eeds is in i ts e· 

an act of vi ol ence a :.:; a ins t t ::..: ose ruo are t he victios of it . 

This uncontrollable mach ismo is the cu l minat ion in a ma c h ine eo~b 

mad of a continuing infe ction r.':.lich killed 20 n illion Russ i a..VJ. s in 

the se co nd ·::orld v;ar , mi l l i ons of conc ent1·a tio n camp victir.2 s 2.11d 

continue d i n t he s h a9e of St a lini sn , Vi e tnao , The Cold ~ar treat­

men t of minoriti e s etc . \'/e are r:e ll on the vmy to psychopathic 

super madness \'Then it i s pos s ible to talk of 11 500 people dead 

be inc a tragedy and one h.illion -pe ople being statistics . " 

3 . 'Yhat to do about I t . 

So much of v1hat has been s ai l and att em u·:~ ed so far \'ias based el 't11e r 

on t;esture ( challen€in::; autL.or i t y , de :::J.O l1 s tratior..s) or ::-: o::.~alisa­

t i on ( preac l:1in ~ at po 1.·;e r) . Tho s e in vel ved in dis a :rmar:Ient often 

spok e to the ir o~n cond ition and t h at of t he ir peers but did not 

try to understa~d the f ear s and a~xi eties of the atomic ; ower 

leaders . 
The s vwrd of Dar:li cles is ::-1 an~in~ over our he a d s and on c e t h is re ­

moved all other is s u es will be compar at ively easy to handle . The 

invi si}le battle is a bout t h e liill t o l ive and to let live . Top 

priori ty is to b~ is h t he death ~ish as e~pr e r sed in neutron 

bombs , poi son oomb s, nerve ._;as bor:1bs ; '' terror i s t bo.cb s etc . To take 

action Dhich ~ill r e s ult in childre n be i nc born as cr e tins, u ith out 

palate , without organs , deforL-:cd , blind, deaf is a ri s~~ tha t no 

Presi :~ e nt of \7~latever country can pos :::;ib l y c;et anay n i th callint; 

poli t ics . 
Behind t h e i opendin; nightoare of ho loc aus t lie hopeful forc e s 

·L· L b 1 d T.' cr Le a co1~p l ~~e lJ"' n A'.'l Rociet v ·.-.~_-er· e 
wal ul n:s t..O e re eas e ~o e2. u -- - - - - ~ - . -

where so cial maturitJ u ill rep l a ce s oci a l inf antalisQ. 
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'To re verse this d o~n~ard spiral ~ill noL be easy a~ ~ one or t~o 

pe t a ."' ·::e::-s r. ill rwt s1..:.:i' ice . :-:uDa::,:inC is a l ·::ay s at 

its ce_. t in t i.:-_e s o:...' t 1·e_ endous c ~1all cn::;e :- rovi c: ecl t:_e,y do not 

yanic ..:- :::c~: · .. a r ci. i :1to 2.~)2-..t _·ly or i'or·.·ar d ir:.to se~sc l ef' s vio l eLc e . 

:'-n att :t c ~ ~ 0 ~1 o ~ r ·:ihole ';; ay of t :. .:..:: __ L :.:; , c>.ct :.. n ·::; , sul'Vi vL. ::_· o.nci 

livi n .·~ :..s :;JOSf' i-.:; le i:' -.. 'e ar e :;, r e)ar ::.cl to l'2a~n t~.3.t t::e ·:ia y fo r­

~a~d "oee not lie iYl so2s~i ~~ up o ~ ]at c ~i::: b~~ in ~aki:: ~: e de ­

ve l o .....,·· e L •f "' r e·- s n l' -r i .!.. .., .!..O .J ""'l' l. o· .... ; -'-·r 
~ - ·- • v c • .. I. .- - - \; c.. l.. - - · - - - \; ~ • 

. /e ur:entl; ~1ecd V8.l ue c c>.~ri 0 ::::-s i::1 t:.1e -02.-;:;-t le =: o::· ~1...tu:ce _ _; e,;:c:..~ations . 

as :~ ooe2.·t J u n; "c oays i 1 our advocacy :o:- t' e Luoc r::-l . :::: ::.ese f!::ould 

be r.:~ ini=uL1 v alLe c :::rriers c o~ c er::.ed ·::i t~1 b 2.s ic -..~~: ive:-sal val·:cs , 

stioul <: ti:: .::; ~1 eo pl e to e"'taolis!l basi c co.: .. on s~a:'lc1 ards of re ­

sp o ~: sible beLavio 'J. r ·Jelo\1 ·. : ~:.i c: l t~ey ':JouJ..d c c~:s i 2.c l' it ~:ne.::eful to 

~:ave .:·allen . Vol u.ntari l y c1ose: ar..d. carefully c ons i ciered cocial 

ou ::.·den s ( unl i l:e du t y '::~. i c ll i s il.:] O"' ed ) ::_J~ov i d e t~:e sti r:n.<. l u s ::or 

social .:.; rov1 t h . 

Com~ar~--.t i ve stud i e s need to oe u::1dertal(en a t a ll l e v e l s of s oci e ty 

s o t h 3.t eve r y .--r oup has the l"'. e ces :oar y tool"' a::ci r. ee.sure .. :e !:ts to 

isolate , conpare a nd t o lear n iro~ t h e cT29t o~s of t~e ir c o::1=lic ts , 

·co\'-' t o l i o e r ate tner: se l ve s f r o:::1 the ne ~ative and 

how t o fr e e t heo se lves f cl' t~1 e pos itive i n co::·:.-: on ··ii t h all o ~::.3 rs • 

.Alr e ady a t.L eme nd ou s a \'m:-:eni ng is tal~in; ~i2.ace at .:;r ass::- oots l eve l ­

..- ' ~ o' " ~'l> ~ +1-- ~+- +~- ;::> l·cc l·C c n- ·· o'1 ri enominator t>r,t '""' C' l.l. ')O"S i"> SS i q 

. , .; l. \ 1 -.-- '-" V - -C.. V '-~ --- ~ ...... Jo.p -~ ...... . J. .....,. • • (<;,. _ • V '-"' ;: ~ ~ • 1. • 1o. 

corr,~o~~ :cnse . I f peo : 1'2 9.~c c:: c-::: l ed , r.o t ~u:st ~au:;ht t o 1..~.:.:le2.rn 

the pro t otypes , st e r eoty:1es a::d ~ o cio t ypes ·:t}:icb. c ontro l theil' 

cin ds they c ru1 easi l y re~ ·: in t h:::: capaci t ~· to foresee a :1d t o f ore ­

etal l t ::1e c onse cl 1...1.enc es o:: _1..r:2.:1 i:::-.ve nt i on , a cap2.c i ty t..1a t Al'c ert 

Sc hy;ei t ze r ueli ev e d t~ ~:::t r:mn ila d lo s t . 

Spe c ialists are useful out the ~i 2:.-:oul d ·oe cont1·o lled by t i:e coomon 

se nse of ''o r dinar y 11 peo 1; l e ,-;ho clo not "liA ~ to ste.rve , tol'tu:r·e or 

to bo b the ir :e llo~s out of e~i .- ~enc e . ~her e a~ e 400 , 0 00 

sci ent i sts 1·;or L.i n ')· on ::.ach ines oi _·, e s tructi. on a.~1d t~1 e i r le.c·: of 

co mm on sens e s pe2..l~s for· i t:=:e l f . It i::: only by i nvolvi n.:; eve ryb ody 

i n a dr i ve fo:r· l i fe tho.t tJ.1e rri ll to l i ve ·: : ~:.ic ~;. iE so st:- onc i n 

e v 2l'Jone ·Ju t n'li ch '1as teen su r;~Jre :: f~ e d b~! te :' :..· or and predic tion oi 

d oom ~ill open u p a ne~ era of :::oci a l a~a~cne~s ~cpeful enou : h t o 

d i s pe l t~1c ni c_:htmar e of r1ho l e sal e ato:::i c de:::t r T:tion . 
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Proposa ls for a social ch~nge of c limate :-

I t is nronosed that an Interna tiona l Centra for the surv iva l 

of hu~anity be formed . 

It s prime ~urpose uill be to enable people to face the reality 

of the gro':ling danger of a to::lic and othe r forr::J.s of super i'larfare , 

which may build up to irreversable conflict . Hopefully the 

power- leaders will approve , but in any event the proposed 

Centre must be based on the will of the people . 

Equally important is the chang e of social climate , to find 

different ways of changing the negative , hopeless and pes s imistic 

feelings in people ; as al)art f rom total nuclear disarmauent , 

v1hich. is too far away to consider , there is no single an.svJer. 

Hopelessne ss must be fought ; goodwill is not enough , nor is 

information re t arding the latest ueapons. This policy has been 

shown to be counter- productive because it frightens people 

mvay . Even activists have been fri ghtened ar:ay , there is novv 

hardly any public dialogue . ~here is an increasi~feeling of 

doom , so that ~atters are being left in the hands of experts, 

who must feel overwhelmed by these problems . In order to 

produce high morale it is not enough to just manipulate ; it is 

necessary to help people to understand ·,•:hat they can :io about it 

so that they do not panic . Acc ordingly a snecial section of the 

Dentre is __ s_ugges-t.ed . .f.Q.l-:, disban din;::; the balance of terror . 

(Proposal I ., sub section ; 

In !.'laking these proposals v1 e a re very <::.uch avmre tfl.EJ. t t ~1ere are 

other extreoely important factors contributing to the danger of 

being killed by the ato~ic bomb - a lack of basic human rignts, 

such as hunger , Third Vorld inequality and poverty . 

It is es sential that we mention the di s integr a tion of the 

old pa terna. lis tic s tructures \ lhi c~~ h2. rd ens t 11e diff icul t ies 

of the social cli~ate . It is not pos s ible to deal with this 

subj ect, a t this stage , Dithin this paper . 

It must be s a id at the outset that ~e a re all le arners and 

the writer is surprised t~at comparatively little i~t~rest 
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has be an t a ken , beyond the ho:Jing of opinion s . The s e s h ould 

not be :ni xe d up with p s yc holo t;Y rthi ch i s .nailliy the s tudy 

of the persona l p s y che an d un d e r s t a n d ing small group s ( with 

notab le except ion s) . SocioloGy , oainly conc erned with a 

rather a c a d emic a nalys is w i t~out s ynthes i s 2~d a ction . 

A snecia l s tudy i s oronos ed of life and death drives . This 

~6e ing one of the underly ing themes, i . e . the will to live and 

let live . (I ., sub- s ection B) . 

Additiona l stud ies are pro uosed to include the study of 

vio lenc1 , ~nd it s ' repla ce ment by controlle d Social Aggres s ion . 

_. ~ .• , .. ~ 1.,~~:;~ ~-::;-= ~:·j _j_ 0~~ -C) • _ 
·- - ·.··· - . _- :..:::. - -

It i s my firm conviction that had there been better unde rstand ­

ing and better tools we would not be in such a dan~erous mess . 

However these tools and techni ques must be avai lable to al l 

for a prope r gene r alis t approach . 

It is very i mport E,nt ths. t rvh a teve r dialogue takes place in the 

preliminary sta ges by experts, will not pro duce a barrier to 

the c atalysts and le a ders w.:1o can br ing this understandinA to 

the great maj ority. At t h e same time t hese approaches must be 

interesting and provocative enough for effective mass 

c omunication . 

Imme d iate headings will have to be based very clear ly on the 

idea that :-

I) . ~hen add itiona l news a nd infornation of new veapons is 

available , the news should be produced in such a v1ay t hat 

intelligent fear can produce he a lthy indignation and social 

structures, re s ulting in minimum anxi e t y . This in itself is 

a v ery important t ask which is being disastrous ly mishandle d . 

2) . The enemy today is not"the other side", but atomic warfare 

which while existing mainly on two ma jor sides is equally 

endangering for them both , a s Dell a s for the rest of humanity . 

The fight agai nst thi s incubus must be sha red . 

3) . There will be . embers who :night be interested in the Dain 

chall e n g e s a nd Dish to see them treated pa r a llel or to ~e ther :-
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( a) A t o~ic or othe r ermamsnt dange r s . 

(b) People dying of n~nge r daily , r~10 could be saved . 

( They are just as dead as if killed in any othe r 

rray ) • 

(c) The l a ck of humen ri~hts and minimuo values 

n e ce ssary as a n i nir:1um co ::-.!"!:'.on cieno!"n i n a tor of 

human behavi our . 

(d) \Ielcone disintegration i n 1:1any countries of old 

paternal i stic forms , with nothing to put in their 

pl a ce . 

Obviously these and csrtain othe r factors ( See Paper on 57 crises ), 

a re in t hemselves i n n eed of ~tudy to see ho~ and ~her e they 

ove rlap and h ow one needs s ocial plann i ng to fi ght back . 

Accordingly it is proposed t hat an Ed ucational Pro F, r ~~L2 

be evolved , t o wor~ Tiith i n s chools , U~iver si t ies etc •. ~o 

enable people to understand , and to share their underst and ing , 

as generalists and als o spec i al ists in psyc ho logic a l ~arfare 

for 1.'/ar ; inv i sable rrarfar e for peace , to a ~Jp re c i ate 2.:::-:d be ab le 

to r es i st manipulat ion . These stud i es to i nc l ude an exa~i~ation 

of sca9egoati sm , torture , co r ~u~tion in the a r ms trad e , ac tion 

rese arch t ools and tools and tech.'liq_ues of mediati on and 

conciliat ion . ( Pro~osal 2) . 

Action ::=tese,·!rch in it s elf c2.lls for 2.nother ?aper , ho•:reve r it 

would inc lude pilot proe;r a:lli.1es for testing t }:e tools _ r ~peated ly , 

in s _lected a r eas on a transnational bas is . (2 ., sub- s ection I) . 

4 ). The pre ~aration and handling of possible emergencies ~ 

T~is ~uestion is cost di£~icult to deal ~ith , and ab ove all 

to pr event such accidents as . ~ bomb go i n 0 off in ils co~ntry of 

origin ; a mis s ile being ex ~ lo d ed i n another c ountry (by 

contrived accident) ; outside smal l ) O~ e rs or terrorists taking 

control of ato~i c ~ower s~at ious and oi c our se the 90ss i- ili y 

of holo caust . Any primit iv e a:proach should s~ow t hat the 

stock answe r that not~in0 can be done by ;;ay of civi: defensa 

unacc e pt able . ~ve~ if a Lil l ian people ~ere to die i2 the e~i ­

centr2 , n it~ huge ~uDbers d ~ir ~ just ~eyo~d it , t~e~e ~ill be 

l 
. .• 
_..::: 



- 9 -

and r1ater contaminated . It I:lust b e oovious that one must 
pre pa r e , such ~reparation 1.1aking u:p the popul a tion to the 

dangers, better t han anything else . 
Accordincl y it i s proposed that Ato~ic Rehe ars als take nla ce 
shor1ing hOi.' we nould a ct, even tnough a simulated situation . It 
is further suggested that Civil Defence Units a re trained . And 
that An Internationa l \7arning S:rstem - ' A Red Alert ', is 
arranged at a civilian level to allow for an acc idental atomic 
c~tastrophe . Additionally it is suggested tha t a Resource Centre 
to assist the watch tower function in the proposed Interna tional 
Centre be incorporated so that all re l event conflict material 
can be collected and a cted on . (Proposal 3., sub- sections I , 2 &3) . 

S) · There is a need to study tactical a tomic bombs i7hich may be 
used t o destroy troops and civilians at the border area ; neutron 
bombs vvhich ·dll people but leave the landscape acces s ible to 
an invading army ; the psychi atric bomb whi()h r1oes n ot kill but 
drives people irreversibly mad so that they will die horribly , 
even killing each other . No doubt there ar e other such 
contributions for mankind in s tore by the mad scientists . 
Accordingl y it i s nro Dosed tha t a feasibility study t akes 
nla ce to consider the u se of Zones of ?rotection , to see 1hich 
categories of peopl e could q§ give~ protection during military 

·~ f...r::E 
ac tion . And the use of Yfar Zones the eq_uivilent of open cities 
where no civilians would be involved , no mi s s iles or military 
un~.ts ·,~ri thina 50 mile r adius . \"Tar Zones being the oppo site to 
Var- Free Zones u _erein ~arfare would take place . Add itionally 
it is suggested that Soecial Units, being a constant and 
permanent force of underground resistance , opposing any 
occupying f orce , be organized . ( 3., Sub sec tions I , 2 & 3) . ) 

The debunking of infan talism . This is possibly the most 
dangerous part for those repr esentin0 the present menta l ity . 
The present crazy nightmare results in much of the anxiety 
which hinders people from f a cing the problem . 

JLn.onyoi ty helps a killer . r.!ore a nd oore f or ms u:.ust be fo und 
to show \'lhat pe ople hav e in co:n1non , and ho\·.' COffii)a r itively 
soall i s the sphere of conf lict t ha t ~ay Lead to death . 
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Humanized conflict for ms could vrel:L allow for socia l gro\'. th 

of the partici p~nts, l eading t owar ds a n ew soci e ty . 

A societa l audit is ne eded . This should be giv en to t he 

study of social patholo gy i . e. t he psychopathy of the sick 

k i l ler inst i n c t a t the following 4 levels:-

( I). Attempt to esc ap e from any knor1ledge - pushing 

problems into sub-conscious , resen ting being 

reminded. 

(2).. Passiv e psychops.thy ·ahere one can accept the 

death of mi l l i ons without doing anything ab out 

it • 

. ____ -.. ~·> ~~~-:~:;~.:jL· : i·· ?:~~-=:::~ -E-~_;t. 9h9J>?-.:thy rrhere people COillLli t the 
~-- --- - --- --- - -- -- - --"··=~-- -:::o·s-·fliefiiious ma ss murders e . g . by pres -=: ing 

the a tomic warhe a d button with out iden tifying 

with those children who will be b or n with . 

di sturbed gen es , s ick bra ins, no yalates or 

sex parts . 

(4). Co mp l e te a l iena tion- when people lose every 

sens e of t hemse lves ~~d their surroundings, a re 

permanently panic s triken and incapable of 

lo oking after themselves re sulting in complete 

de-humanization. 

Therefore it is proposed tha t a Planning and S o cio-A1.~d i t Unit 

be used to study this question . (Proposal 4) . 

A study to understand and handle these problems vvhich take 

place in perfe c tly "normal" people is essential . 'lie must find 

ways of :-
(I). Bringing knoV!ledge out of the sub-c onscious 

which has resulted in people feeling trapped 

and helple s s . 

(2). A turnaround is needed to reduce apathy and 

violence. (Apathy often being frozen violence). 

(3). Training of ca talyst trainers - on the highest 

level to hel p nhen top power leaders are in a 

situa tion leading to eyeball to eyeball 

con front a tion , and where they wish desperately 

to find an "honour able" way out which only a 

c atalyst can produceo 
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(4) . The s tudy of such problems well in advance and 

the establishment of a high powered influence 

body could b e all important~ 

(5)~ The s ame , or anothe r body should also be 

concerned to find c atalysts on every level of 

society t o face this challenge . It is the biggest 

challenge of all ; i f we c a n overcome it, the 

other challenge s can be overcome equally 

constructively to show new societal patterns . 

But it is all important to find new tools wi th the people 

a s the jury , whose comnon sense will always decide for life, 

to live and let live . Man has always been at his best when 

confronted by great hurdles , provided he is prepared to see 

them as unaviodable challenges beyond which lies a chance to 

live a completely new life . All people will need skills 

to understand the dang ers and to deal with injustice on 

local , nationa l and inte rnationa l levels~ 

Accordingly it i s proposed that 3 interdependent units are 

created as follows :-

International IY.loni to r ing Unit on Anxiety . 

International Influenc e Structure . 

Pla~~ing & Socio-Audit Unito 

( Proposal 5)~ 

9)o Special care should b e taken that the young have their 

say . It is their future a n d lives as it is o£ their born and 

unborn children . Robert Jungk0 proposes an advocate for the 

unborn generations . Thi s may well be the young thems elves, 

g iving them an obligatory subject to study , so that they know 

fully all the dangers and what the y c an do ; s ee ing human 

rights and responsibilities as minimum com~on denomi n a tors 

which effect their environment as r.mch as internat ion a l 

dange rs . Thus it is pro uosed tha t a Youth PrograrM1e Dr eferably 
devised by the young for the yo ung come into te ing~(Prop 6) . 

Machi smo :- ( ~ale super i ority driv e , often d irected a gainst 

other we a ker ma les but always the result of the lack of 

fema l e input) The gun f or r::o.ny i s like the mal e sex 9a:rt ; 
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so it .3eems is the bomb. :.Iachismo is tt.e c ost essential 

part oi paternal istic su9erioty over tt.e masses , as it i~ the 

scape2:oat thro\'/L to t hec.: to d i stract them from fighting ·co 

change t heir conditions . 

The challenge of nuclear power stations should be fully 

under stood . ~eople who ca~not f a ce the f a ct t hn t one 

oulti - headed ~issile c an destroy 5 cities \1ith millions of 

_ ~eo ~le csn face the dan; ar that ~uclear power stations 

present . Apart from the inherent argument over nuclear power 

station3 , t~e danger can be illuotra~ed to pe ople by s~oDing 
- . - --- · ---

~ .:-::---:-:.=-::.;:::;~ ·.=.,...._--',.{: · tlie ; ~ .:.· oolems mentioned earlier if povver stations a re seized etc •• 

--=-..__:._::. <=··.;c:: ~- -=: - st e d t: _a t th<?re should be a body operat ing as 2. 

r __ _... ___ _. . _ : • ..._;'- ..-- ~-~· .. , -~· ---· ·.·· ...: .... • .. ;~ : :.. .-.,_;-..~1 ,.·;.: . ;:.-:- t 1 ~: - - • ' • 
. - ·- ·~~ ..,.·~-- - - ..: ~--~ --;o,. ..,...._,..~~ =-----:::: "' ·';;-=- ~ ,..._. _,.. __ -G.1. · "the sha.rpenlng or deterlora tlon 

of conflict areas , which may lead to holocaust . 

(Proposal 7). 

We would further suggest: - A special body of distinguished 

people who vrould award a "Hable " Prize to those most helpful 

to peace and disarmament . 

(Proposal 8). 

The techn ical fight must of course go on ; but this approach 

may ent~~ pe oples imagination, especially wi th the activists , 

and should then be widened more and more so that this night ­

mare can be barren foreever. 

It cannot be emphasised enough, that all this must be done 

vri t h the wiJ 1 to live , n i th joy and open determination and as a 

challenge for a ne\7 society . It is all important tha t mans 

will to live and let live triuQphs over infantalism or s ocial 

reptilism , and his anxiety about death and therefore his 

ability to kill . 

This is the biggest batt~e , and as wars start in the minds of 

men , so can peace . 

I f action to produce a new social climate can be successful 

the pr oblem snould becorae DUCh easJ.er to he.ndle . If 'iVe can 

'.ii ., t::ci s ·o::,_ttle fo:-c survi v o. l , 2nd the invi sable battle c::. _~ainst 

socia l infanta lism and so cia l disintegration , plus the visa ble 

battle against hunger a:16 injustice, . t~:en the ne ed for new 

social forms rlill be achieved and \70no 
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EXECUTIVE OFFIC E CENTRAL O FFIC E 

llA, Avenue de Ia Paix 
1202 Geneva 
Switzerland 

REPLY TO- 9 Great Russell Mansions, 

60 Great Russell Street, 
London WClB 3BE 
England 

Telephone: (022) 33 I 1 80 

Telex: Peace 28 167 CH 
Telegraph: Pugwash, Geneva 

Telephone: OJ-405 6661 

Telegraph: Pugwasb, London 

15 July 1977 

Information Circular No. 2 

To :p9:rtic_!pants in the 27th Pugwash Conference, Munich, 24-29 August 1977 

From M. M. Kaplan, Director-General 

Enclosed in the last batch of working documents you will receive in advance by post. 

Additional working papers, submitted after 15 July, will be distributed at the 

Conference itself. Working papers brought to the Conference by participants will, 

if possible, be reproduced and distributed during the first two days of the Conference. 

Please hand them in on arrival at the registration desk in Hotel Bayerischer Hof. 

Working documents should be typed in 1! or double spaced lines. The original copy 

should be submitted and should be as short as possible (a few pages). May we 

remind you to bring all documentation with you. 

The May 1977 issue of the Pug\vash Newsletter and a special Newsletter supplement 

by J. Rotblat on the history of Pug\vash 1972-1977 have been sent to you under 

separate cover. 

2. Transport 

Participants arriving on Tuesday 23 August will be met at the Munich airport and 

central railroad station by assistants who will help with transport to the Hotel 

Bayersicher Hof. Those arriving on other days should make their way directly to 

the hotel. You will be assigned rooms in the Bayerischer Hof or in nearby hotels 

where accommodations have been reserved. 

Mail for all participants should be addressed to: 

3. Programme Notes 

Hotel Bayerischer Hof, 
Promenadeplatz 2-6, 
8 Munich 2. 
F. R. G. 

Please refer to the programme enclosed with information circular No. 1. 

a. Opening Session 

It is probable that Chancellor Helmut Schmidt will open the Conference. 

Hepzibah Menuhin, pianist, will give a short concert at 9. 30 a.m., immediately 

preceding the official opening of the Conference. 
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b. Introductory 3peakers for plenary session IT will be Professor A. Chayes (USA), 
Dr. E. E. Gai al (Egypt), and Academician M.A. Markov (USSR). 

c. The panel speakers for plenary session V consists of the following: 
A. T. Balevski (Bulgaria) M. Perez-Guerrero (Venezuela) 
B. T. Feld (USA) A. Rahman (Egypt) 
I. M. Frank (USSR) T. Toyoda (Japan) on behalf of Hideki Yukawa 
Philip Noel-Baker (UK) C. F. von Weizstlcker (FRG) 

Two additional speakers have been invited and their answers are awaited. 
Professor Dorothy Hodgkin will serve as Moderator for the panel. 

4. Working Groups 

You will be notified on arrival to which Working Group you have been assigned. 
We have tried as far as possible to follow your wishes in this connection, but we have 
had to keep a balance in numbers of respective working groups. 

5. Exhibits 

A special exhibit will be mounted in the Hotel Bayerischer Hof of sculptures, and 
their designs, of Russell and Einstein. Mr. Chattaway the sculptor will be present. 
Also, specially minted medallions based on these designs and produced by the 
Bulgarian Pug\vash group will be on display Profits from sale of these items will be 
allocated for support of expenses of the Central Office. 

Pugwash publications will also be available for sale. 

Welcome to Munich. 
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" 1\'c rr.us t r'c ':c to secure J. t;rcc::!en;:: \·:i th tl;c Soviet th1ion on a quick fr ce : c 
021 t~c m c:i:bcr of J. t ornic ·r., i ss il es an ' \·:cn· .. cac..s , -to t a l thrm·:-\·:ci :1 t , a;1C: qL:J.li t a­
ti\·e> \·:e J ~'.) s :iJ c l~~ :·o ,-c:::c;lts . TI~cn - :md ~,·c hc-o\·e ne \·e r tr ied th] ~ ·- \,·e 1:1us t move 
t oh·ards me thcdi c_:: J , step-by-step · ~·..: ~uc. l r educ t ions in our atOJ!lic arsen,J.ls, r.:..;nn 
taininr at 211 ti:-::cs rour•h eouiv~. _.-,ce in dt>st r ucti\-e po1·:e r" . u ._"':). . 

Speech by ,~ res i ~e· n t iJ l candida te Jii:u1y Carte r , October 14 , 1971l. 

"l'.'e still ccr:sider thJ.t i!:':;JYOVQ~ :: ..., 1.·iet American relations, tha t the stric t 
ir:ml c:-;c:r: ::: ::.::: ~:r, t ·-.· bo th side s of t l1e r c-1cyant treaties and o,-reCH1ent s the·\· han~ 4 .; .._,. ~ 

-l· rt ru~ .-1 ..; ,""' ,- .-·:r-n,·. + , .. ,.-...,.,.,..r ...... ,." ·-1 t 1 ... ~t +l....,C\ ~ ; -- 11 .1 a \·-ell of ]l ('\ ' a -ne ~ -·]. 1 ~ 6 .. ~. u. .._, • '- ~'- ' · c. .'"' n. ";:,' a,.,, 1J c . Lin:; ::>.t ;:,. ll?; S ' - . . \ Bl'-- ;-;:enLS I\ 11C1 

h·oul d consolida t e and conti1:l..e the course th:n \·:as started in 1972 and 1973 , are 
all treme1.dous ly important, T>1c success ful elabora\:j_r--1 of a neH agreerr:ent on 
strat egic arrr-..5 1 i 1~1 i tation , 1·:hich is be:; ing clragzed O·-- , i·:ould Zl!.s o be vc1~v iq;or' :li1t 

As bcio::-e, the Soviet Un iGn expresse s its ~oochill Ard i 'L s cons truc t i\·e. a;'lproacl 
to th is quc s t. io~'1 ". Speech by CP:3U General Secretary 1. I. Brcz.hi1ev a t the .nee tin.~ 
of ( OJ:'.::iunis t Partj c s in Berlin, June 1 ~ 76 . 

, 

1. In t he ann~ controJ coiT.;m.mi ty , and in publj c opinion at l arge , :1 certa j n disil lu­
sio;!rr. :::nt \,'ith £H!:.l.S li; ,itcJ.tion ta1ks is cJ:tcr~ing . lt is l':ot.iva ted by the cos'l.i\·e pro.>:; 1·e ss 
of the ~~ e r.enotiations , Jnd bv th2 recoPnition t l!:H the vcrv p:rocess of omo ing talks e £-

"' , ,, • , > ( ) 

fccti vcly fuc,ls the ;:mrs rJ c e - moinly via tl-:e "b8rgainin-;r chip" r.lcchan·i :;::: . 1 Thi s uneasy 
feeliJ ~'-' is n :: inforced b'-' tl ~ "' ob::;en·otion tl1 :1~ sc \·cra l di sb1wuis hec1 ho.1·:ks have nO\'.' fo und :::- ~ - - ... .... 

i t ccn ·cnicnt t o dre s s tn .:.;s 21-:-:s ccntrol1 crs , c': j dE::n tJy f)nd ins~ s uch a posture th·.: n;:Js t 
adv :..l nt..~t gcous one t o 1 Tcr:::.J '-c the ir p: : nt of \·i ch' conccn :iiW. \·:capons ace u i s it i cn (tl:a t one 
\''ay or ar,0thc r o.J.·:ays pL.ssc-s for ' ' -r c" - c.uc.ul ti tctiycly a nd c;u;J.lit<Jtively) . 

2 . Yet it is ~cnC':· .:'!J.l~.· reco.;ni :·.:d that J. rc \'e rs3l of th e pn::scnt course , ch<J r~ ctcri­
:ed by unrcsnicted c:ua l i L;tin:~ COi::_;JC ri tion c::nc enon:.ous strc.tegi.c 2.rs cn2ls , couJcl h:1rdly 
be acl1ie\·ed \·:it}~out a brc;-;1~ tl1r cu~.h in t he nego i.i.'ltions ; \1·hilc tLe continu~1 ti c;1 o { ti1is 
trcnc.1 he-ads t o·.-;:::rd:::. disaste rs , sconer or Jater (c: nd n:ost lj t;cly sooner ti::m . Jc.tc;·') . Such 
a brenkt) ~ rouoh ar)nc:::rs r::o ~-co \·er .J.s a nccessarv - if bv no r:c~>.n s suffi cient - condit ion 

. ~ l • l ./ ~ 

fo r ccT'l:i r: n h' ith tl:c othe r d jsl'U1H ivc d .::;yc1 of':::cnt::. as .::: ociatc;c · -· · h tcch;:o1ocica. l " :~:.-oc_::;:c s s'' , 
L .::> - ....., .. •. 

ar•Of10 'd1ic11 ~t--:!l .-1 "· O''t "'S :"o rt-jc · '· Yl\· trouh l c~:J'' "' the \· ·or l c1
'·.' ,., ')Y~"(' (l cl of n l ) •~l c:~ ··· P c:.!-1 1 1 ·..:::;, \ _ .. ~ \, • • .._. _, ... .. ,_ ~ .. ~ - _.._ .... , .. . .... t . .~. ..... , ... ~ . .. ...... . , • • ·-. -r... .. l . ... .._ 

t cri;lls and tec 1 ·.no1c~;·, ;,·i::!-, the associated ds\s of n:..: ::::l c;, ~· 1-. ::2- p::ns proJ ifcr2.tic L·.ueed 
thc<·n nro1Jlc;~:s \.'UUlu TCC':Ui:·c:· 2 cohere nt cc'.•:-''C. . ·::: ":.i \'C init i ' '{: i\'C oy t he Stij!C Tp.:::,•.·:c r s ) i~O-

ve to.·,J·r...·s tkn "nO\'C'l \·;cl·l::l order" necc:cd t o r:\·..: jd tf.c u. s.su rcd o:::: c'.Jrcncc of r.~ Jj o . ~sJ. -

st crs ,,·.i. '~hin the ~K·x : -:. c- -.-: c~ cc;:::-125 . P,ut sL:.::ll 8 j o i nt ::tct ]on is unt:1 i nLd)Jc 1..ml es :::: ~-. ;:-.Jin 
d)l' \l;:;j s;cl of the b ilJ.tc r a 1 ::::::Tatcric ;:m~s r::cc 1s brouzh~ ur:dc r co::trol ; a go:1l h~n- J J;· .:: chi c 
\·:;.blc \·:i thout J.lTlS l :iJ:1i to t. i oE agrce!~:c nts . 
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3 . The presc>nt _· i tu c-~t: on certainly c:oes r.'J t jus.tify any optin i s r:·r ; in.1ec~ th::: rur-::n:ay 
ch:;rJctc·r of the str<:t c-~ k <Jr:::; rac e is dr ar::ntically unclc- :·scored by the rece nt ach·cnt 
of the cr:Jisc 1:1iss ~ lc . Yet. the obj cctiYc urgent ncc>d for. suL _; -cac. tia l CJnns control ;,_::; ; e e­
JI12 i1tS is noh· a sso ·iated \·:i. tl1 s c:-:-e c i'·,·um.sto.;;c c: s t.hat shoul d facilitate the attain:~:e :1t of 
such ·a goal : t here is r ough parity in the stratc1:.ic field. (al thou_r.h char2ctcrized by 
a s yr~::'-Ctr i c-s in tbe stratc5)c pos tures of tf:e ~t:p rp01·:c:rs) ; ~ }:e strate?,ic ovc1·kill cap~ 
ci t_y of each Superp.)\·:er j s ~o huge , t o make an:· other cot..:ntry , incl udin f~ C:ti.na , c s sentj a l ­
l y i r r e l evant t o th e st;bst anc e of <lll)' an.s _ control a~recr.~c :1 t ·that might be reaJ. istjcaJ.ly · 
em'isior:ed nv\·: ; the e:fic i ~IK)' of "nab or:al r:~e:: n~~ of ·ver i fication" (r.ainly :; .:: tell j te :S ) 
ha s r;J de \·e r:i_f j C3 ti on (~1. tr2c. j tionol Stur.:lJJ. in ~1. block in di S8JlT.:1PCDt negot i :t'C: i ons j es :-· :n-

. tinlly a non - i s5t:c (J.l tJ:ou.::;h this nri.t,lYt ce:; put into ques t ion by the adverd: of t::e c r u 1_ _ c· 
P.iissil e). 

I3ut t he crux of the m<:. rter l ies in the ' 'Do litica l 1:i ll" - of c our:::- 2 , on both c- > 
de s. Cl '?:lrly 2:-:.r optin i5II1 sol ely b8scd on u ttcr<lnc.cs sucl1 ~-c s t hose flUOt e c1 ::~- ~h-:; 1: c:;) · :ing 
of th i s pc.:pcr 1:ould b e: nai-ve ; but i t \•:ould be no l ess f oolish to isnc re t:' .. • p1·e ~~cnt c. ·_ :; t -~ 
cc of considc r:ch l e p :-essur::' on t he decision nr ' i,crs , to move ahead tm·:ard :.; l i-.2 goal of cl •c 
C" ·l- 11-g p ............ ,J..,) r 1' C 1 .; ~ , • ..,. +~,e --m l "'')rC'> f.'r\'-~r-+-, 1 ...... \n J· ... ,.~,r'\l't"nt co-r- · n o,.-,n11~ c --- tl1 .. c: n--.. esc:·, , "--t-.. , ~ •!., ,]_:, \Crs -'-· ·~, ll! :111:.5 n..__c .uJ.,L. , -u_,. , . . · J ' 'l"-' " · '--:-' ....... . L • 1- ;~ J. _ ~ c •. · 

is of course cco;:omic ; rr,:nc-o\·c r , a strong pe;_-:-;:;- ccr::.'Ti i t t mcnt on the par-:.. c f the chief 
dcc. is joli J~'..'1kcrs is probab l y L~otivG.tc.d by the r ,: , - ,· IJition of the clanBcr s ai-.·_.A. Inu t' eu p ::: 
vc:rr fact that t he hai·:ks t e;:d t o disgui s e ther: . .:: ~'- ·c s JS arms controllers c1 :o ·s i ndica. to th r 

·the poli t .ic<-:1 c lir.2t e \·a~t.: 2 1 y :fc: \·ours arms conl n:; l. 

4 . \\'hy t hen , i f thc1·e i s roli t icnl l\·ill , no substant i CJl pro2,ress 1 n ari!s control has 
thus fa- occu1·ecl? Obviously , bc- c1usc of the clifficul ty t ' ncgotia te <ln n;-;:cc;,~cnt ; one -:- ;1c:t 
e:1ch dec ision f;\JLer couJ cl buv , ,1ncl sell , i n his po) i ticoJ ( ·: nviron::t~'nt. 

It is t hen:forc useful to t r y :mel L:ncl-::::.- st<md \·:lP L are the obstaclc5 that stand 
in t he \·:Jy of an :J:--:-- ;s conu-o l a ,grec;:-,cnt ; tec l ~n iqucs too ·crcon te , m· -byp.:1s:-., these dj{~-i -­

cul t ies coul C. t hen be devised . Tnis is 'che T:'Zl in purpose of this paper. 
Be _f'orc pr cc ct..;L<; 1-:j th the c.nJ Jys j s, J C't ~'":: hu : ? ·, - ~ _. reenphosL: c-_-_· 1t no tccr .: ca l 

gi1Ei1ie:~ co n re:; l .:: cc t 1 . ·: l ac}z of 1;olitic8l \·: i ll . ~~u ~ t he 211!0! .. l!'l t of po~it ' -::-,. 1 hill m ·:l i l al-, c 
mj ght be sufLcicn :- t , brinz to frui ti.on a n~:gotia tion t.J1r1 t has been de;.· : s ed so as to 
m•oid tl!e 1n in difficul t ies , h·hi}e it may illstead be insu ~I'ic icnt if ~- t;ch forethou.s.ht ho. s 
no t bc2n or::r;J t in; . (...\ cJ ass i cal exam)le of a _go;-!1 acl1ie\·Jblc only by an 2ppropriate choi­
c e c,f the n c;:: n:; is the fc-llcA:jn_~ one:; . SLri\jOSC: t hett a g n-:-rr:;:~cnt hEmtcd to com·i nce , cr 
fcl'cc ~ aJl shops , f actories , offices , otc . , to open and close one hour lc:t-er i n the; sum::c:r . 
CJ -·.Jrl y this t;-1sk \·:ou1 d be terr i bly Cl !! ':Le: rso;.-:. , jncc cJ ce:· t3.j n1 )' poli tical1y WJfcz:. s i ble , j £ 
t L .:~ goa l \·:ere pu1·su cc! jss.<lng a coJlcction of ad hoc reguJ.:ni.ons ; \·:h i Jc the siE1plc techni.­
q:..;_' o+" introdl::: j ng tl~ e ~~-~:iyJ.j_r~ht · s a'.' i,:; ti;:::.." ·j t:::=; t doc> s it , \·:ith· so nuch le s s effort to 
n:J: :c: t..e cpc:rc::tion actlL1lly f eas ible - i£ na t ~'ltoze thcr p:J.jnloss). 
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S. TI~c stT~l!:Cf,ic p:):,-·ircs fcrt\c t i ·. ·:J SupE'rpOi•:crs :1rc c'1:::ractcr i::: ·cd by r:-1j ..:: r asY;-l­
~Y' ·L·r~ "" Tl·"''""· arc.· '"r•cr '· ~-- · 1. ·ol t1: ----..,. r . . --. ::; · l: i ::":fcr ·1 ces in tl1c :)-n,Jes , l_'::rfo~-:-·::.~·e: and 
.1. - .l .._ ~ • •.- - ..... ..:..: ~ ~ J. .... _:. • • ... \ - ...... ..... - - ........... - ...... - ' 

r ~t..;:: .:: c r:; of st::·:Hcs~ I·:C::>J:·=~~ s ; cj£fClT 1~ccs jn tb:; sociocc.oncnic c::d politjcJ.l s ·L-n:ct~:n~:-. . FF·:J tilc:::c· .:t .. -: : ::·:::-nic-~ or:i:'iJ-:J te L.lch o.C ti1e o:ffjc::t ;· of re;:;c.)~ :in~ an an~s li:·:i Uttjon • - > 

r .. uc·(·. ~:~t ; fc 1·:hilc t:.e ..._~_·cisjc;1 :-:-.J:-: <:.' rs o: ·: l o·l h sic) :- s r1ay-r Oi·: n:cogni:::c t:,c nec'd to 
S<" ·-::l efor s<...r<ltc·r;.i c " r:::rity " , l:o-.-: is -;:! ~ is concept actuJll>' to be j nple1.:cr;tcd , i·.:~cn li~:::: 
s1 cc i £~ ::s o.f •.-.:1at to 1-::--.it ~;-:d e1·en tu.1lly reduce h:::ve to be ·~ silcd do1·:n i n an a -; -: s cc:;trol 
a s.;rc c::~ .. L.? _-, b~JD;~ccd a::, ·::.::· d choice i:--1 c.:.:1 ~sy-:-::·. "' t.ric situation is ob\·iou:.: ly dj::!.'icuJt ; 
iEc2--;~ ·h; 2.1.:t(._:·::; :::: 'LO dc ,:c Jc . ;-;n "objectin:- f=orr::uht " to 1T'e2.surc " strate~ic p:Jh'c.::.-" as a f u .. : 'Lion o: diffe: c .t in·::.ica ~o ·s (ag:;rcsJ te thro~<.' -\\· ;:;.i ght , nt.:J'l cr of \,·arhcn (~::; , ''accurocy'', . . . . - . l ,. l . f . l ~ 1 " ' . t . - ' ' vul n2rC1l)}l l t.: · , s:-.c . 2_ .:.1 r::.1t Goc:;::ea to ::.-:~.~ ure . 1·or t:c· ac t 1s , tla L su:::1 an C.) .lf:'C 1\C 
for: -· 1 - n ' ~:~ • • • , . -- -;-- ---- ' "' - ' - ~ -.· nc. \ · n l ' 8<\Y hry;-:; t o ceve l on c-;1C D'y· COJ1S(;JlS US is t}·,-.-:a r l c·d b)' ~ 1 ...... 4 J.. ....... ..... _ . .. ... - ~--- \ --·"- ...... : "/ I. J. 

the con~en·.n ivc C!tti~cc ·; on both s i des , that asscs sPs anv m·onosed bolanc · ·::i t :-~t_ j on ? . - . on t :--:c U:--:s is o-E hi ~- i!ly bi -seJ ''i·:orst-cssc ana l;-sis"C-1 . Thus &1·;:-:s contro l ~ · ··~ : S 2lllaJ!1C!. ~ , th ;:; t should be: consideTc .i <1. ncm-:::ero-su:-:; z:-~r2e 1-:ith oYc:r:-~lJ positi\·c payoff , i.-. ,·i ·. ·•.·:cd in 1 
• 1 l] . ,.. - . l b l ' l . stead ;:;s a non·-zero - su:!l ~:-,·:-:::- •. :1 'c. m·erJ. ncr_2t1:c p.:1yc.r:'!· . :\ tn.L y a :1ncc .. < l1H'/'S~-: - 1s 

pc rcei \·e:d ''S ciis:ld\- :lnta ~ecu;.3 br br..:.t}l s i c cs . Thjs is n:Jt cclllducin; to progr~ss . 
I nc.lee~, , en~n if 2-n a~n~ e;,:cnt is c 'C:ntualJy achie\·ec allc.l under th.:.: 

c i rcu·::st~uiccs thi- docs rL'Gu n c a lot of noliticDl 1·:ilJ it is then li 2b l c to 
e1· j ~j cisns tJL::t , r .J ;::_:..:s: ;;g or,J.-..· Oii tl:osc: 2S)Tc:·,::; tri cs i n 1:h ich one si,ie <mpca r s at· a 

·disaJvant:.::.gC! , cone- ];: ' e th ~ t t:!e ::trrce;-:c;~ ~ h;rs been a cl.Jr: 0:::-.rous ::211 out . \' j sihle <:~Y:~-::':c tri es -
. 

J 
• hTitt::cn i n any ag-;_·ecr--:c nt , justifj cJ <:s ti1e::y ma;: be by cons i ccrc:..tions of baJancc , thus pr~ 

vide the J:.Jst com·cni.cnt a:-:·_,:,ni tic;! to t:-. c- hn1·:~~ s , crodin.cs the politie<!. l support for the 
a grec:::2n t, th :::.. is cssenU:tl :for its ncccpt;-mcc , i r:\;l1 C:l ;!'2n:o. tio::; .:md foll o•.-: up . ll1j s phc~no­mei;on h:::s beeL cpj tc c\·ic' c-i1t i.n t.l :e US poli tied tlcb:Jtc folJ O'.·:in:; S:~T I . 

Thus o;;c should ai:·1 a~ S)'l"'.:i.:::-t:ric?.l :t .Q r cciT.cl!ts . One (S\.!Cccssful) c:x2:r:!J1 c h;rs been 
t }y· -\.'5\l trCI -l)' 1· n · C:.' 1 .T l Bll~ "' r~ c; con+1·o : h .., - LLO COl)" ,.·Lt-h tl'~ " ----.r. tr1. c"l s ~ "- 1 l"tl· , __ __ - 1lC1 •• 

'-'· · - - ._ ..__ _\...1...; _ • L'\ -- J•l- "- ..... C..·~ ._.. ) \ ..... ..~~ ._.. ~ l t t . • .._ - l .. ..... J. L~~• ._.j l:J ) ·· • CJ!1 <!.s;rcc:~:::n-;.:s , t '·::i :· r:ust c n ·;itu<:lJ ;: ~e:t c:u .-:n t o the spc:cifics cf \·:h;:;.t 'cO linit ,, nJ 1-.·h a. t t o rccbcc , presen·c tl -:.::· ar?c-~:rancc - c:nci ::Ol'bS t ;Jnce - of syr:c: :c-::r;·? C'tlC: (unsatisfacto ry) 
cx·:.:.:;.le 1'.'25 r, i \ :::n at \· : D .. >\· .stoc~~ ; it i s (c-c-_e:;~· j ;;< Jy ') t?;,-::_;·:.:-:.: ~ ~- o g1Y1ng u·) alt o:;c·tLc r H.c LtjJ~ go~tl , i . e . an .. .s Lmitatio:1s (no-::. tc m-2;1tio;: c1is;:rn:-:m: .2nt :) . 
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on cnrricrs '.-: i t.1 nucJ cJr-:1r::1ed ai rcr:J.ft th2...; on L-t!'cl-ba~cc1 nucJ ear bor.:bers ; ar1d so on . 
The CJ~d result of :!11 tl-: :::· s e pn:: s5urc:- i s <1 !T'..Jch st i ffe r ;1e9otiabng postur<:; . . 0 ._, 

I n f2ct \': i ~ at h:.JTt'J!S is tl ~1t the l c.:Idcrs of e;·tch superr·--' ~ '·e r are ~ - ushecl into trying to 
COT ; -_i ~1'-e t . C OL!!C'r sic::; tO r'::l.: e Sf:;·::- CC;t CC:O s io:1S , to allo·.-; thC'llc "7"0 O\'CTCO; J1e thrjr jn­
t 1_' rn:l 1 p:.-ob l l'"i:'-" · >1 .. ::. h ere: the_ jt.u:1 U c :1 is inu cccl syr:-.: ~:et r.i c 0 l; ~ :.- r the S<l~He sort of dif­
fi cuJ~jc s arc U ! l \.~m l · tedly presc,.t o:1 both sicles . The result is \·:l1a t \·:e see: no pro.~~rcs s . 

Thes e diffic 1J..i..ies ;nis e r.~J.i.nlv 1·:hc1 ::he spec i fic terms of a elL aElJ:: :.:nt <H'r :::encnt 
.. 0 

ar\ :. ck·batcd ~md J. clcci ::. io;1 ;,:;bc.ut hll2 t t o lji] j t , ancl possibly ·cut back , r r,u~. t be ;;:~1.: e . 
Sh0~1 J cl then one not try 2.i!d circu;:~\·cnt this 1-:-:ost clifficuJ t ns:;:::ct of the n--·[,ob ation? 

7 . I s i t possib1c to c ' ·:i.sc a pTcc c w·e to assess the stL:. tcg ic b a J. c1; 1:::e in an r · ; c-ct i 
\'C \·:::ly, tJ;~t mi ~'~t be ~1c ~-~, t:: ~·1c t o b~.1 th sic.e s and t: 1 ~t '.-;oulcJ be 1e0st s ·_ : :~j c ..::t to -L 

cri ti ci.sr:: of fG\'O-:..trin9: c.r:::: side? I s it JYJssih.l:::: to dc,·ise pnxedu-;:c s to d•·coupJ e t hs .i · : ~ 

t c,- :o.J d:::·bate i f1 e ach co~:n::ry on tJ c a s c: es:::-::cnt of th~ rcJ ~= ti\'e iJiiFOrt::.i!CC of differe::r; 

co;•;u ncnts of tl;c· strat~' c; i c posture, h ·J:.l the nc ~·o tiC~t jo, ~,·ith the other :::;i cl (; about l·:;u~ 
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I f thi s pJpcl 5~in1J a tcs su::C! tl 1 inhr1~; .t m·::irds a;JS\·:erinz th ese questions , it '.nJJ 

h<wc s"'-r- \·~ ..t it s puq:ose . I ndeed it scer:s to r.c t~1:::t up to no~-· insufficient c..:.ttentic;1 ha s 
b.·c: r:. ;·.i. \ c n to t~ ~e possibiLtY th:n r< cl: c ;~ :- e:; in tk: for::-. .::t , and r:jm, o[ 0r:· - c ontrol nego-· • .> .. ._ , .,} 
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wi th bet ter ideas . 

8. A ( so:::ch·ha t i dc u. J j zC'c1) e:.::;:u-:pJ.e J: C1)' b~ the best \·:ay to i Lt1cclucc t .1c ?:inc1 of sug ­
l?.e s tion I h;l\'C i n :~1.im1 . Jr:;::t\'j:1e 2.n <Jrcheolc·::: icc:l l exr;cd i t j o n m3.hJw a c.:; n~·:l ~: : ,- n of c:--:c:v3ti 0: ~ . ....., .... ., ... . ~ ... , . . ... 

i n 2 f orcif:n c oLmar , on the conJi tion th<n one h-~ 1 f o f '.·:hat th C)' uncover u:n be cxl~or tcd , 

t he otl~ c:T lnJ.f kL'.' i L (' i ns tead t o b e Jc{t b:;hind to be di.sv1)JM.-,·c d jn state r;" ·:;eums . At the 
' . ' 

e-:' 1 CL tJ1 e C3 , .. , ... n iGJ1 1..}lr' ' ·J'C ilc.O.IO P l.S'·r -.---1 ~ . .cl.-l.Cl. "' l S of· th '' ~1 \' "-' 1' Cr! 1 ' T'T}'"1' ., ,r . t ~LO rl~vjcJC1 . . ...... .l • . ;
1 

.. :...- --.: · \,_ rt J '-" ....._ 
0 

L.:'l ~ -Jl ._ v...._ _ c. ..... .. _ .lc J. -'-' "- ......... u.~. ... . · ) J,, , .. _ '-...l .t . .._. 

t]- :: ~8l i;J ty i;"J ', O t~·;o pJ rts . P:J t :1 ba 1.'E' tL:~ cc:.::t i ntC'nt j o:l t o i r:;1lC!:!CTl t t h e ~> :~o c12,1'C\: · ",;_• .t 

( Jt ]'' 111·"'l ]iti r · ··J i· - 11 " is 't '1er• 1) · \'C L c;'1ry'l c: i.e·\- ::o -:..o.r~ <! L~'C>Gl. i <"J.tion .o. · ·: j dc t h e: L ! ~-: Ll> ' ._ ! ''-" ·- t..... ....._. ' ..L ... ...._ - - I "-' • } "' - - . :- '· ~ ~ ..1 J ' ~ 
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. , , . l . l 1 l . } ' t - s t::~tucs , ve1scs , etc . - t n<l t c~o not cc; -::- 11 ~ eqt.:J. palTS 2n-:.. \·:·10s e \'a u c JS \"Cry 1~\l'U o 
1 .['" ? ,.. 1 , ' ' - . ', J ' ; . l 1 .. . 1 l 1 . ' "'. 
c c-J :~ i!C . J\Ote t.n t cn~n oc·t1·:ccn t nc a rc;~col0~l~ t s (ne re i·:ou "-' cer.:aJn y t'C .n~)L )' Vt5] . :~1cLC' 

j udr:er.2nt·s ) c1 c-p::: nc.l iny. on 1Lc-ir profes s i onal inte rests <'md p.:::rsc-::21 t~;s tcs ; <n-:0 thj s 1·:oul ci 
[U 1'( ;1 "r· cr,.,,, , J· c~ tc ·L-]"'-· 1,.-,,,, J .J.'l'J· o·-~ " c· ·~ 't '·" n · c: iJ ' ']e 1·r -i c1- b\---:..;.:::o s JJJ t ,iF"-.iciJlti.cs · tl' c 

.1.. I • , _. V I. I J , J.. \.-. I \._ . \.... .;::., "-"' I_. t.- ~ • 1 • (._ \ "- ,/ - ..- 1.1..; . '- .)._ • • \. , l ' .. ~" ·- "-' ' - ' --. '- -" ' • ' 

arc k ,oJog ists di\'icc~ nll t he. 1-;:o.teT j al in-.:o t\·:o lots , cxercj.sin". thei r 0\\'fl i nclepc:nckn t 

J. U l 1 r· -·-:· .., r ~l c ~ ~l r ] ·j r: --.... ~ ::--(), D' fJ' Gh~J: .. v 0' 1'- t'' "'l.T ( r· ·· -1 CJJ' f -r . .., l' C l'J · ' "'cl · il)r· 'l 1-}lC of' C ~ci·o l~ C1f the J.:_vJ . .._Jl G '- __ j j,._ , ._ \,. ' _ 
0

1 ... ' ·.-, .._1_ .. ...... •·1 • ·-'- '--'-.J } ) .._J ... J '- · ~ .... L J _ ~.. ~ .... ~ ... . 

1:·, ,· , ·-o ·'J1-f':,-\. ,. ·, c·-r·' -= i'1- ~- ; -. .. . ;). o··.,.., J· , - 1---•·l '· -hon -.:c o•1e cf 1 1v. l~:o 1o'cs . The ~ ... · . .1'L-+c-:: r h:1s hcen J .V .... 1. .._. L. .. - > c · · - ~ -··-- l ~ ~ • .. . L..._ _ ·•1: '-· '- · .:. ~ · ... J.L> l,_..i . _,_ . . J . _ l •l'-. - ... .... 



s. 

'''e ha\·e used the archeologist exar.:;)le bc; c2use f)erhaps it mll!11CS less roup,hly the anns 
control prob le;:J (for or.e thin?, it indicc:te s t he apfllicability of the concept in an 
interr:a tion~1 l context!). 

The scriot1S point of cour se is: cnn one i :nagi11e anythin?. similar t~:at hould 
be really opplicablc , say , in the .s_.u_T context? 

9. I have indj ca ted elseFhcre ho\\' such a disarr:ar:,cnt scheme could he enYisac.l:!d (3) -
D > 

I r~port here a terse outline of this proposal . 
The situation is of cours e considerably n;ore COT'1plicated than in the archeologist 

exarr:ple . For one thing t he asse ssment of the .1\·ail able stra tegi c arsenals is itself a 
contentious issue ( i nc lt1dins; the \ee ry ccfini tion of "strategic :!..o rces": shoul<l the cruise 
·missile be i r.cluJcd '? tLe B ::H~kfire ? r BSs ?) . )ul·eo\·e r one should not envisage a or:e -sho t 
affair (like the 50-SOdi\·ision in the c:.rchco l ogist exa::;ple) , but rather tho s e tting up 
of a gradunl disarr.1aJ:·.:::nt process , s uch as to g'Ja r antec at each stage the l7.a intenan.:'2 of 
security. 

Yet all these probl e::-LS can be overcor:1e by t aki n?. c:: ch·antage of the "negative f eed 
bJck" i clert ir.;plicit ·in the archeo log i s t exa!!:p l e : the trick cons i s ts in devi s ing a proce­
dure s t r uctured so as to discourJ ge anv urtfa i r behaviour b';' ~ak inP it unprofit ab le ( ~uch - ; ~., 

as , i n t he <l r cheo l or, i st case , ~-:ou J d be a dh-i sic n of t h(; bounty i nto n\·ounequ 2.. l lots-
since the bes t one ~~;o uld t hen 'ce chosen by the oth ~ r side) . The basic cha rc:c t eri s t i c of 
.s uch 2 procedure , bo th f or t he as::cssE;ent of tl-:e str;.; teg ic: s tock 8Y.J ilable to e<:ch s i de , 
a nd for tho s e l ection of t he i tc!:Ls to be deac t i\'a t e d ,; ::; the dis<:rr;:Jament process unfo lds, 
shoul d JrDr co,:cr he to proceed only \'1..1 "w1 il CJ. t c r a l" ckc i s ions ( t o avo i d ~e tt ing bo rr~.ed 
COh1l in n·.:~o t i a ticns) ; c2ch rr.o·e be i ng hm·:cn~r ir.:becldecJ v:i thin a proces s de\·ised s o as 
to D. iscoura.;::c any "unf J ir" choi c c by r ci1dci·ing i t er f c cti\'el y di s<ld\·ar1 t ar. cons . 

The> scheme mi ght proceed as foll oL·s . r\ssu;r.e first a bas ic political decision to 
have, sny, s ~ cis~n::J.r:~nt each year f or , s ay, ten yeJ.rs (exronentia l rule : t h j s ·,·:oul d i ndu ­
ce verv 0.r :.idu~ l cli s.1rr.:T:-.ent , leav jn rr after t en \Tars c:o.bout GC~ of t he initi al stock). i'.l1a t " ........ o..> " 

s peci f ica lly to r cc;;.:cc l·:ould t }wn he i dc:nti f i cd by t h2 foJ l oi·:ing procedure . first e2ch 
count ry \·;culd provide on im·entory (b ased on its m,n asses s::1c:nt) of th e s tra t c,;Jic forces 
of the other coU.i1try ; P.. '\·aJuc ", re;~ rescnt ed by a pos i ti n :: i nte;·ra1 nUJnber not ex ceed i ng 
10.0J8 , \·:ould be attached to e<l ch ite~r. , so t hat the total "\.-aluc '' ndc1s up to one n Hh on . 
111<~n each country 1·:ould partition its Oi\·n forces (tr.ose included in the inventory presented 
by the other side) into 88 lots, so thin the to 'ca l ''\-<tlue" of the i-:-t2teriaJ :in these lots 
be SOJ .OOO; a limit to tli~ mini;;;~ r;! ! "value" oF each l ot could be established (l:he mean 
value \\·ould of course be 10 .0J8). Finally a nu;::ber of lots - say, six - KoulcJ be selected 
for dcactiY<-ttion; so~:c of t hc;:t (say , t\\·o) h·oulcl be chosen by the other side, sc;, c of th c;n 
(say, thr('e) by the sm7!C side (so CIS to allo·.·: certain unilateral force red:Ktions to be acc­
(1)::-:nc2:-,~:-.. l ~-:i thin the schc·J::e) , sorr;e (s ay , one) ni ght e\·en be selected by chance (as a 
gu·uantee ·.o the rest o.:: the ,\·orlJ that this dj snrr.1J.r::cnt scher.:e is :1 serious Ul~d·:; rt ~ king , 
not one t !,<: t could be riC' <' Cd b v the t'.·:o Suj;crpo·.·:c-rs 2ctjmr in effec ti\·c coone ratjon - not .. ..:> " ... , .&. 

tha t I bcli c \·e that such \·:orrics r~ ::, \e 2.:1 :-· real sense, bu t ar;p2rc:1tly the y do ma~e s or.'e 
r:olitical SC:':!se in SOJ,:C C(U<~rte:rs ) . /u1d the process \\'OUld b; Te]X:C.tccJ e Jch ye~;l· , after eoch 
Supcrpo'.-:c- r k -. s sati s fied itself J l'c~:t c c:: ~;.1 li ;m=c by th:· e ther and ~l;.;O\Jt t he f::. c t t h;i t its 
Oh'n sccuri ty is not in j cop~1rcly . 



6. 

The idea is, that such a disann3Jllent scheme, together h'i th the rules that cha­
racteri :e it, should be agreed ·oy one r ot:nd of nep.otiations; then the process i·:ould 
bring about disc:rmamc nt (yery gr2.dually, of course) through an agreed sequence of uni­
latera l steps (like chess r:-.oves), '"ithout requiring any·addibonal inte r gon::rru--:tental 
talks . These w1ilate ral decisions i·:ould dete:-r.;inc i·:hat v:ould actually be reduced ; their 
nature and sequence is de\·iscd so as to ma}.:e effecti\·ely disadvantageous any "unfa ir" : _ 

- behaviour. 
The reader might doubt about the \·alidity of the l ast asser tion (and with r eason , 

since the description of the disanna.~--:~cnt pl<m· has been here extreme ly terse); but he may 
easily i1r:aginc ya ri a tions, or ;:ddi tional specificatioTJs, of the scheme I hm·e outlined , 
that might t ake care of his Oi,ll objections . The nain pJint I \·:ant to mC!ke is, that one 
can cn': is:::ge 2 ~~·c.:::·,·:~·:::-e, ~~8:-h2.ps a bit cor:iplicated, that \·:auld provide a \·:orkable di_s Cl r ­
J1)8 i:-:~nt sche:rr:c. \ote t ha t no intcrgovernn:er1tal negotiations are envisaged on the specif ic 
iu01 tti fi cation of \·:hat sheuld be eliminat ed (there \\·ould of course be instead a lot of 
infrago\·errun-?nta 1 talks! ); and the rules of the r.ar.'c, <1greed upon in the intcrgov.2.rm::ent<J.l 
nego"Li.<: ti ons, ,,·o1..1ld be co~~ple te1y s)'lrunetr:ic2J. , en::n tho:.1gh the:.· i,'o'uld of course r'e .~ult in 
asy:-·:-:1ct rical reducticns , corrcspondin£ to the real \·.·orld asyfr~~e; tries in s tr2.tegic clepJ or­
ment$. 

10. 1he eli sm•T,&.1ent n1-r:;: ::. s s v.'e haYe sketched should be rreceedcd by a freeze of, 
s tratcgic "'capons ; i nd·,;ed a - .. ::e :e agrecrr:e-n t is nlwJys consj den~d <J.n ess c:--, U_al prccon 1 j --

. tioil for any considc r.::J. tion of dis<mnnment. Yet even a freeze is hard to <Ichieve Ly.nebo ·c: _:: 
tions , bec1Use of the di {ficuJty to defi nc precisely the scope of stra teBic forces (not 
to 1:-1ention the question of qualitative ii:--~;; ro\·cments) . 

_ Ho\\' to cope h'i th such a diffic:ul ty in the fr<l f.lch·ork of the nm·el <Ippro?.ch we have 
proposed? I <JEl not sure I can offe r ~my c o;1\'inc ing SUB?.es bon; presumably the Patte1· sbould 
be settJed by a br.oc::c1, but ::ot too detailEc, coEc:D. ttn-c.nt . I must ho1v-ever c11~~)hasize that, in 
the fl·.:u;_c.\·:ork of the appro.:::ch l have just outl incd , this proh l em is consi derably less S C'­

rious the-n in tho ·crz.di tj c·m l context. lnck·ed one 1:-:igl1 t. t-;:cn envisr1ge the possi b ility to­
have an 2.grecT"<:nt of t i<e type outl incci c.tbo\·c , that ign::Jres altogether the. freez.e proiJl en!. 
1•.:o:.;1d such a disan-;:~:~:en -:: trc-G.ty, '''itho ~t t any fonr .. ll co;:::~~it tJ-:--cnt no t to ckploy ne· . .: \·:e<lpons, 
nnkc 2m· sense? I subJ7ti t it i·:ould, to the extent tl•;::t in the ar'reed clisallE?.n'ent schcLe , .... 
the \·:e~pons to be eJ jminnt.ed by one side CJre selected, ot least ·in part, by unilateral de-
cisions of the o -t:l1er side. For in such a case it 1,·ould become rather -difficu1 t to push 
through the dccisicn n::l:ing systcJ:1 of cJch ~u;;crpo·.-:er \:he decis ion to c."'pJoy nc·.,· i·:eapoJY: > 
with the prospect that they he in:n~cdiatcly selected by t he other side for climinatio:-1 in 
the fraJTiC\,·ork of the disalT'Jt;l~nt scheme. 

, 1_. TI1e out1 i nrc: of a po::-.sible disCJ~-no2J'1·:::nt procccure has been presented so tcTs c::ly here 
that l . certa i:!1y could not ho}•c to hDve ccm·inced anybody of its r.'erits (if any); at best 
I m::~y h2ve ins r11-ec.1 sufficient curiosity to li.GtiYate sc0c readers to look up the: original 
refercnce C3). Indeed the> r.w.in point J '.-;i :.h to make hr::re i s not to ad\'eTU;:;e a specific 
schei:;c , but r<1tl:cr to sun:cst acor.:p}ctc ch:: :~ ':!;e of focus in a1T1s control _1~r:.o,oti;1_tio·1s: the 
go.1l to ncg·::l tiate the specific t<::rr.1s of an aR.s con trol n~rccJrcnt should be altoge the r 
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abandoned; inste2d the ne~otiati•)n sr. c~1ld air.1 at establishing an agreed procedure, con­sistin::'; of a sequence of uni l.:Heral r.D':t: s . Tnis proc~ss should begin after the negotia­tion has been con.::luded ; it \·:Ollld not im:ol\·e any additional intergovern.'Tiental nego tia­tions (al thcu;h it might of course e;n·i .s<J.ge consu ltative. talks); it IWuld last se1.·eral ye2rs (s.:r , J. decade) ; and it \·:ould result in substantial , although very gradual, disar­mament . 

12. The approach follol .. 'ed up to no·.·: at SALT has been a step-by-step process; a deal im·ol ving some limitation, folloh·ed iJ!::lediately by a nm:el negotiation aimed at establ i­shing the specific terms of tl1e next a greement. I have alreaciy emphasized how i1::practi­cal this procedure is; bec<:~use of this, an cnomous 2.r:1ount of political comnittr.1.ent had to be expanded, to push through and to defend each dea l . But an even I·.'Orse feature of this Dppro:-teh - one that I rr:entioncd at the b:gir,ning, but that I \·:ould like to reemphasize now -is the fact that such a s ituati on , thrcl:gh the "bargaining chip" mechanism, acts effectiv~ ly as a stimulant to the anT's race: fo1· those \·.'ho push for no\'cl weapon developE~cnts can argue that ''l·:e need tl1em to strengthen o'-l r barg:J.ining position''; while those 1vho cppose such dc\'elopmcnts are accused of "w1dcl'cut ting the position of' our negotiators". ~:.:~ch cJ aims and accus~tions carry a trcn11~ndous political 1·:eight . TiJne and again \'>'e have seen this me­chan i sf:l at \·:ork in the US decision making process (even the advent of the cruise J ~i issile is largely due to it) ; no doubt an analcgo-:Js mc:chanism is aJso opc:rative . in t he s~:n: iet, Union As \·:e noted at the beginning, this effect is so impc.rtant to put into question the '\'cry usefulness of t.ryiJ~g to Testra in t he strategic 3ll11S race hy negotiated agrccmcilts . Tile '"?>" out I suggest i s , rafher than giving up altogether the hope of achi ·.:.-ving disan:!?.ment by negotiations - 1·Jdch I n: ~1 afraid \\·ould be tnntar;Jouut to givjng up alto0 cther the hop~ to attain 3Ji)' sig11ificant measur.: of arms control - to try j nstead and achieve a disar;;:c:tr.lent plan extending over many ye2rs (and im·ol'.'ing no ndclitional intergovernmental negoti2.tions thToughou t its unfolding) . .<bd I submit that by the approach J advocate such a goal n~ay be feas ible . 
A disarmam2n'.:. plan TC3ched at S.-\LT and extending over several years "-'OU} d moreover reconc:j J c t he J1(.;ed to procec::d gradu2.1ly , \\·i th the urgency of signifying to the rest of the worJ d a .substanti al corn:n i t tLC'Jlt by the t h·o Supcrpm;ers to rr.ove ccopera ti vc:ly in the direc­tion of disan1amcnt. Or.l y this might prc:ide an adequate basis for tackling effecti\·ely othe! threate:ning h'OTld prol:::lems such as nucJ c.:;.r proliferation . 

J3. One objection to the approach to anns control tl1at I h2Ye outline:d is its unortho­dox cl'ar:1cter . Yet the ic.k:a to ch:mge t L2 foc.us of a difficult negotiation fTo:n t!~c aim to agree on tl1 e su:)s tcmce <:...rld details of the matter t o the setting up of ~m ogrccc' proce­dure th.J.t shaJl tl1ci:·,·ielcl ":J.utc;-;:aticalh" (i . e ., \\; i tL ~IJt anv &dditional ner:.otiJ.tion) the J 
~ 

, ...... subc;t~nc:c of the agrecr.1ent, is not so o:.:tlo.ndish . For instance, it is use?d i n labou.rdi::;pu-tes, and just in the rr.os t clifficuJt ca.sc:-.s, \·:hen no a;;rcc:TJcnt co n be rec:chcd by dircc~ ne ­gotiation on tl1t: su)Jst:mce c{ , say, a n:J'~:(;l contract. It is then often found com·cnicnt to try inste:ad Jnd agree: on ?, rroccc:~: rc , t:,~ t \·:ill eYC:ntuolJy yicJd the nc\·: contr:: ::t (that both sj Jcs <1gree a priori to accept); u5u:::lly this p-::·occclui'C i n•:ol\ces sor.:2 mcchani s:!l of 
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arbitration (that may even be quite complicated, co sisting of several ' inoves" to be 
effected sequentially by the various parties invob·cd) . And these systems do \\·ork in real 
life. 

TI1e change of focus i n the negotia t ion that I advocate constitutes indeed a ma­

jor novelty; the t)1JC of agreement that I envis age c011tains features that are undoubtedly 
·hard to accept (notably the co~ni ttment to a certain ~easure of disarm~~ent, to be underta­

ken ·'\'ithout · kn01ving precisely ,.;Jiich items will be affec ted by. it). But this approach does 

bypass the difficulties that I identified above; and i t allo· . .;s to inst.i tute a far reaching 

yet gradual disai11~ament process, t he1·cby preserving · r,ot only the essence of security, but 
· also its perception . 

. Someth i ::.;; t~: :.t J.t:7ears unusual ;·:ben first proposed, becomes more ar:o 1r.ore farnilj Dr 

as people think and deba te about it. 111Us the validity of a !1roposal should be discussed on 
its objective merits, and faults, rather than on its orthodoxy~(I might again mention in 
this connection · the "daylight saving tiJne" idea as a !Jertinent exa,';lple: when first pro;)os ed . 

it certainly app2ared as a bizarre contraption , not to be taken seriously; eventually t his 

idea was recognized to yield r eal advantages; noH it i s ·adopted rout jnely) . 

14. Another type of opposition to the approach I advocate must be antic.ipated; it is 

rrotivated by the f:::ct tha t such . a method r:1ip,ht indeed h'Ork .Thus those who are opposed to 
arms control and disarrnament - and v;ho i·:ouJ J have much less leverage if the approach I 

advocate were acopted -;.;ill certainly r eact very bitterly ag&inst any suggestion to_: : 

along these J incs. But because I believe (ix'rhaps. \'JTon~; ly) that t he arg1.m:ents supnort.:L 

this proposal are sound, I expect this opposjtion to n <1nifest itsel f by a re{usol to di s 

the merits of the novel approach, rather tl1an by specific criticisms of its logic. 
As: I noted abo\·e, the preYalent stand of those id1o are opposed to arms controJ c:n 

djsarm.3mc:nt is not to state this position openly, but rather to posture as c11.:mrpions of 

arms control and disarr.t~~;:ent; prcr;.·ided the ten'S are fair. Then tl· ey find out that the ten : 
are nev:2r quite fair e1:oug~-, . Indeed r.wr:::' of them ha\·e succeeded h1 ccnvinc ing theit1Sel ves by 

their m-.'I1 arguments so effectively, that t hey genuinely consider themse1 n;s to be the on} :­

hard-headed supp.:;rters of crnns control and clisannmncnt . . 
· 1'.1ith the approach I advocate , their stand would be rather more difficult to tal~e; 

to the extent it is a bluff, it ;·;ould be exrJosed ; to the extent it corresponds to a genu1ne 

self-delusion, it ' \'au ld force them to question their o•m motivations. 

15. I ltave argued tha t the approach I advocate \\·m!] d be rr.ore con .. ;: 1c ive to substantial 

arms co:1trol and dis a'rri~ar.:ent; it \\·ould r.1e1ke the setting up of a fa r r "'::chin~ disarm2mcnt 

scheme fe3sible, and pol i tical1 y acceptable ; it ;\·ould minimize the ri sk that the negotiCJ ting 
-prOcess itsel f be exploited ·t:o justify open-·ended· qua}it:ltive CH'Id~ql:!:lr1titat:i\-'C i·iCS}X>-!15 -eXp~n· 

sian. 
But are my argwr:ents · .:;~·c1n d? Could they be t ested? 
One kind of te s t shall of ceurse be provid::d by the objec t ions that \d1l be forthco 

ming 111 the Jeb2.te tbot I hop8 to sti1~1u l ate ;,-ith this p.::tper. 
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. -\nother type of t es t cou1 d be attempted by a simu J ation experirrH:mt. T\-:O paralle l 
ganes mig:1t be set ur->, s.i! :"Jlatin~ , s~y , ~ . .\LT . In the first one, the .r.oal \·;auld be to 
nc:_::,otiatc an agrcer:~cnt of th ~ tradi tion:1 l type-, in \·:hich h·h.:1t is to be lir.!ited and eli­
minGted i s precisely spelled out in the text of the <1ccord . In the second one , t\-:o p~'"'ses 
should be envis:1ged: first .:1 negotia tion a:i!T'ed 2lt estJblishin? an agreed prc:::edu_re consi-

- Stiner of a set of unil.:1ternJ. interlocked :r.1oves for assess i nr and identi f)'i11r- h·hat should ... > '--, ~ 

be 1 i mi ted or reduce-: ( aJ s o ho·.;, and l·:hcn) ; then the carrying out of this procedure. The 
second phase 1·:culd invohe no interpartv negotiations , but p2rhnps a lot of infr;;.par ty 
talk...c;; sinc e of course for tlic s:ir.-:ulation to be significant the different interests acting 
,,·i thin each decision Pakjng system should be r epresented , _ so as to mimic the interplay 
bc n:ccil i:r>"L.? YT? ti c-:-: ::;. J :J:Jj infl'agovcrnii18ntal taLs , tl1at , as I bave argued- and nos t peo]'l l e 
,,·od cl cert:::.i nly agree on this - are crucial to <my uncleJ-standing of the n~r.otiatir::! p·rocess. 

A coq )orison of the outcorr.cs of these b·:o sir:ulation games \·:ould he interesting, 
provided such exercis es here conducted :in a fashion likely to r esemb le the real h·orld. 

TI1C: sccc.n;d type of ~::n::·.: ,,·oulc1 also be usefu l as an ed'-1:3. tional exercise: it \\·auld 
force every p.::;rticipant to <Jrpra ise " fairly" the '\·alue" of the \'arious cor;:ponents of the 
strategic ars~nnls (one 's rnm a~d that of the other side) , since any biased assess~ent (be 
it m:J tiYa ted by ' \:orst case analysis", hy i deological pTejudice or \·:hatever) \·:ouJd nut 
the sjJe entertair.in_!! it Cit a d":isCJd\·nntoge. 

16. A nc1·: spir31 of t he strater; ic anns race b-:t1\·een the SuperpoHers J.s upon us , \\ ith 
the ndn::j1t of tlwt r::ost Lkstabili:ing \·:c·apon , the cn1i.sc missi.le , and with the L~pe1:ding 
cl<"ploy1::ent of a new generation of strategic 1·1earo:1s (Trident , Bl , ~ian's ,etc .; and th eir 
Sovie-t counterp2..rts). :·\)rcoYc.r ; so,~:e of these \·:capons (notc::b lr t:.he cruise miss ile, and the 
so-called oininukcs ) t end t o drnh· into the s tr::J tegic arns race also other countries 
besides the Superpch•crs. 

TI1e record of pas t and flYCsent attempts to nep,otiate am.s contro l and disr:rr.::1ment 
agre~mcnts suggest:, tl:s.t , ,,· j tlicut r athC;r drastic clnnges ' t his trend cannot be checked , 
much less reversed. 

But t his course l eac.! ~ to CC!tJS'c}'Oflhies . 
It is thus ncccss ~ rr to thin}~ o~ nCh' ?.pproacl es to an~s control and dis<nc:::n:cnt . 

I have tried; no dm1bt oth ::' rs could clo Jr:uch better . The ne1·: l eadcrshi~1 in the Unj ted States 
might .r.m: be recc:p tive to such sugges t ions . _.\.r1S~·:er i. ng to a qu:::stion put to h iJTI by t}E~ 
Arms Control :\s soci ?.. t io;1, J~ r c; .::. j c.:c.:1~t:i ~11 C<lr,di ch t e Corter \\Tote : "1\l1cthe1· n8xt ycnr j t v:ou J d 
be Lest , if t l1ere is sUll no a?.rec-n:cnt , to sec},; to iJT:l).le:::cn t the \'ladivostck cejJings 
and go on fror.1 there to ~~.rcc- ; ·:cn ts on reductions :::ncl t e: c.lm:J lo:;ic~l coi1trols, or i·:hcther 
a ne·.-: <.~ppro:1 ~ 1~ •·:r•uld be JTC: ,lire:c is a ju0~~ er.tCi-..t en negc t:i?..L .. nr, policy t h:lt ( 1·:ot:ld i:!Clb:; 
oril):-aft-::r C::l"l·c-ful 1·evie·,.,-- of_ ,,-; ·Jere the t2ll:s sUmd jn J;;nuary , J977" ( ci: ·p:w~is 0(\lcd) . 
Th e Jc<lcl~rshjp .in the So\·.ic-t l;nio;1 co:ltinu:-s t o 8npc:;~r co:::·1i.ttc:d to cetcntc o.nd is c· ~ltspo! :(· n 
~u1-:pJrtir.g tl"JC .. ' attempts to check m~d r e\·crse the a.n:s r:1ce . I·:;-,ybe the t im·::: is rj pc for . a 
bre2J.~ 1-:n·m:gh . I3ut such pro~_n;:;s is not likely to be . acl: ie\·etl by the trJditiomd <tji)11'0ach . 
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(1) See, for instance: GX.Rathjens, A.Chayes and ..;.P.F.uina , Nuclear ;\rms Control 
A_g_ reen~cnts: Process and Impact , Carnegj e E.-ndo·,·.lTien t for International Peace , \\'ashin~ton 
D.C., 1974 . 

(2) See, for instance , the assessments of S:\.LT published by P .Nit ze in Foreign Pulicy 
(\'!inter 1974- 75 , pp.l36-56) cmd in Forcir;n Affairs (.5 1t , 207-232, Ja.11uary 19 76) . -

(3) F.CaJ.ogcro, Bull .:\tor:1ic Scientists 39 , 16-22 (1973). 
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POSSIBILITIES AND n. ~~G E OF PR OIIIBITIO::\' OF : 'E\\' TYPES 
OF WEAPO:\S 

1. The present sbte 

XX\II-8 

The year 1976 saw a number of important facts in the field of disarmament. A 

prominent place should be given to the proposal of the Soviet Union, concerning the 

prohibition of new types of weapons of mass destruction, twice di scussed by the Committee 

on Disarmament. It" is closely connected with the agreement concerning the prohibition 

of weapons destroying the human environment. 

F or many years Pugwash has been initiating agreements to limit ·i1e use of various 

new types and systems of weapons, to quote but Pugwash projects concerning the prohibition 

of biological or chemical weapons . Therefore, general proposals concerning the limitation 

of usage of new we apons, of any kind whatsoever, should earn special attention of Pugwash 

and come under discussion. This is all the more justified because the matter is in its 

initial stage and many controversial points have been raised - these were reflecte·d in the 

discussion in the Committee on Dis a rmament. Pugwash proposals, concerning ways to 

overcome arising difficulties, should be very useful in further discussions. Therefore, in 

the present paper I shall deal not so much with the idea of the prohibition of new weapons, 

which is universally supported, but \Vith specific problems which emerge in the process of 

formul ating the prohibition in question. 

2. Future - oriented actions 

T he fundamental q~.:zstion, philosophical in its character, is whether one should ban 

something one lmows nothing about; this was the main objection raised by opponents of the 

agreement in the Committee on Disarmament. There are a number of reasons fo :c· concluding 

an agreement on the prohibition of new weapons of mass destruction . 

1. On an average, 7 years el apse between a scient ific di s cover y and its full practical 

implementation. When introducing new weapons this period may be slightly shorter; 

however , it .is rarely shorter than 5 years. 

T his means that in a scientific policy one has to have a certain margin of time at one's 

di sposal. Accordingly, it i s not to be wondered that n1;::..ny laboratories working for military 

needs concentrate on new weapons . It is, therefore, important to intervene in this early 

phase of a new W c.' :tpon development. 

2. A gen C' ral frru1te\York is necess ary ihto which one could easily fit agreements 

concerni ng specific parameters of inuividual \\·capon s . The agreement on the prohibition 
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of new weapons would provide stch a f~:amework for future fragmentary agreemerts 

concerning specific types of we ::-1pons . 

3 . Even in the 8lready concluded agreements there are certain gaps, part .,_ ,i larly 

in the inte rfac e be Lween the ranges of individual agreements, e . g. between tbe agreement 

on the prohibition of biological weapons and the agreement on the protection of the 

environment. The general agreement should fil l in these gaps and, to some degree, 

systematize the functioning of the individual agreements . 

Let it be ren.embered that we are discussing h3reweapons of mass destruction, not 

merely all new weapons . The question is , whether the traditional definition of a weapon 

of mnss destrucLi CJn may be applied in full i;o new weapons . This matte r i s also worth 

discussing in Pugwash. It seems that some doubts have been generated by including amon g 

weapons of mass des truction ce rtain actions which produce l asting effects, though of local 

character in the initial phase . 

3. Features of new weaoons 

The point of departure in the negoti. ations of the agreement is the clefiniti un of which 

weapon should be considered "new" . It ::.c. " IDS that ve should not limit our ~~ lves to 

entirely new weapons , for instance tho :::e b.;ised on physical phenomena unlmo\';n at present, 

because the probability of the ir development is small compared with the p robability ·of the 

development of \\·eapons resulting from essential improvement and enlargen1.ent of action 

of weapons based on phenomena al ready worked out in the laboratories . 0 :1ce this is t ake .. 

into account it becomes e::ts ie r to classify new weapons according to the following aspect s: 

a) pri11ciples (modes) of action of 'Yea pons, 

b) t argets attacked, 

c) character uf action of weapons, 

d) defensiv{ -offensive system . 

a) With reg~rd to types of action, new weapons may be divided into Lree groups : 

direct action , i.e. delivering the missile to the target area; action through a beam of 

elementary particles ; action of wave r adiation. 

At presen~ almost all the weapord :.;dong to the first group bnt it is lmmvn that the 

possibility of usinb weapons of the second the third group is being investigatecl~ 

b) Chief t n r~cts of attack in \\·::t rs h::tve o£ old been human beings and products of 

human l abour (buildings, cultivated fie lds etc .). "Barren l and" tactics means com plete 

destruclion of t he biosphere in a ;;iren area. New \\·eapons may offer po · sibiliiies of 

creath~ di sturb ~mc c·s in the tropos~)here and ionosphere and also destruc .;.i.ve subte1T ane:m 

actic•! .. · (e. g. conL . ination of~ ~ 1):crranean ,,-aiers , :nti.=icbl e::J.rihq \.Jal-;t .s ) . 
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c) U til World War I weapons used were of almost exclus ively physic al ~cti01 type, 

destroying attac ked targets mechanic ally and thermally. The usc of poison gases opened 

the way to chemical ::tction against live organisms, i. e . to us ing chcrnieal weapo.1s . 

In the l ast 20 years biological wea pons emerged, ac ting chiefly through bacterial cont:Jmin ­

ation of hum an beings and an imals . Unfortunatel y, these weapons do not e .·ha 1st all the 

possl , i ities : m o1·c com l_',cx action against human organ isms may· evolve, name: action 

on gene s and the psyche. 

The seco·~d ·way cons ists in destructive actions by means of physico-chemic fl l processes, 

for· instru1ce destroying ihe surroundings b y burning. 

d) Contemporary war i s based on complex operations; accordin gl y new ways of 

combir-_in~ -,::l:i.":. c·-1.3 ki;-,ds of weapons, i . e. creating new systems, belong t o the c ategory 

in question. The development of air - space aircraft and low-flying missiles may serve 

as ru1 exrunple . 

4. Weapons using ·ave r8.diation (wave we anons) 

Among new weapons it is this group that should be given special attention, i sobr as 

future agreement is considered , because ,,·capons of thi s l<ind: 

a) have ne,·cr been u e el before, though the r e are theoretical possibilities of u s in6 

them; 

b) are in a cl ass of their own , clearly distinct from other kinds of ,,-eapons ; 

c) would :1ecessit:1te exhaustive research in order to ove rcom e the belm\·-mentioned 

difficulties. 

"Rays of death" are still in the realm of fant asy, though they might become reality 

even in the near future - this is precisely \\'hat the new agree:11ent on the prohibition of 

new weapons should prevent. 

As far as the technologic~ aspect of the matter is concerned the realization of a ,,·ave 

weapon amounts to obtaining a sufficient concentration of energy at the spot Ybere the 

target is situated; by using sc anning one may destroy l arge areas . T he achieving of the 

effect depends on four factors : the ~harader of radiation, the po :ver of the source, the 

concentration of the beam of radiation, and the attenuation of the waves by the mec .ium. 

The character of radiation depends on the fr equency and the energy carrier; in 

practice we have at our disposal ample pos s ibilities of selectino· the most dar.gero ts 

radiation, particu l arly as regards coherent r::tdiation (laser) . The pm' e 1· of the source 

i s th e critical p lint here; howeve r, by means of in11 raYing effectiveness of radiati on 

a11d using im pu1se rad iation , 011 ,normous power lf scvcr8l tho S8ncls ,.;ilowatl f: m ay b 

produced. 
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T h" concentration of the beam of rad iation is the next difficult problem bec aus e in 

c>~ ... is ting S) s tems it. m eans, that the dimens ions of the s ource should be lo.r ::;;e it : r elati o to 

the \\'avcl engt h . l\IeeLing tlu s r equirement i s aimed at in many r e s earch p roject s and was 

partl y achieved in lasers . 

T he attenuation of waves is a qu:mtit: dependent on the kind of medium and on the 

f r equenc y; for instance , the usc of supersonic waves is rule ' . O'J.l, as they are strongly 

dam peel in the air . 

The m ain t arget s of wave weapons \Yill mos t probably be live organisms , above all 

hUJ 1an beings . T he m os t dangerous he r e is the action of ultrasonic \\ aves and hard 

elect.rom ag11ctic r adiation . T he effects m oy be L sting- (burns, blood coag-ulation) or 

te mporary (ph ·s ic al and m ental im pai r me;J. t) . \Ve c annot exclude, howeve::: , the posslbil i : ~: 

of destructive actions again st in animate t ar gets; such possibilities exist in lh,.: case of the 

action of infrasonic waves o1· of a beam of coher ent light. 

Physico-chem ica l action is possible , t oo . consistir gin , for instance , db w rbing the 

state of ionization of circumterr es tr ial s trata. 

It is evidcut from thi s b rief r eview how ample , unfo rtunately, ;·, : .he po""sibilities for 

the dev lopm ent of nc\ weapons . Scient ists will bear part of t he rcspons i) iLty for the 

r e alizat ion of these possibilities ; howe,·e r, at the s ame t ime the y may c ont ibute to the 

limitation of new forms of the arms r ace. 
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REDUCING DISTRUST AND TENSIONS BETWEEN NATIONS THROUGH 

DEFENSIVE STRATEGIES 

My starting point is the almost universal acceptance of the right of every state to 

security from military attack, intervention, or pressure. Since the end of the last 

century efforts to provide for the security of nations and at the same time to promote inter­

national peace have followed two closely related paths, which it was hoped would lead to 

universal disarmament and the establishment of international institutions for the preservation 

of peace. In spite of the persistence and devotion of many in pursuit of these goals, the 

results have been rather meagre, although there have been some real successes, particularly 

in the field of arms control. Is there, then, another approach, not necessarily supplanting 

but reinforcing the traditional approaches to ensuring both national security and international 

peace? 

I suggest that such an approach exists and would involve reformulating the question 

"What do we need to ensure our security?" to read: "How can we provide for our security 

in ways which do not threaten the security of other states?" . To think in such terms would 

be to link the concept of national defence to the concept of international security. 

There have, of course, been many attempts to deal with this problem through inter­

national disarmament negotiations . One so far insoluble issue has been the attempt to 

distinguish between offensive and defensive weapons . The dilemma has been neatly 

summarized in the allegory of an imaginary disarmament conference among the animals, 

in which "The lion wanted to eli:ninate all weapons but claws and jaws, the eagle all but 
1 

talons and beaks, the bear all but an embracing hug" . The problem of devising a purely 

defensive strategy seems to be equally intractable . For instance, should such a strategy 

include the inability to bomb an aggressor's bases on his own or other states' territory? 

These dilemmas point to the fact that there is no symmetry in the security needs of 

states . An effective national defence must take into account a country·'s geographical 

position, the size and resources of its neighbours, its own resources and population, and 

what are perceived to be its essential national interests. Thus, as a purely hypothetical 

example, Brazil might insist that it requires a fairly large air force to protect and reinforce 

outlying and almost inaccessible provinces . Guiana might requi.re a much smaller force 

for the same purpose, but how could it be sure that Brazilian air power would not also be 

used to threaten its security? Multilateral negotiations have so far not succeeded in 

resolving the fundamental difficulty of how to ensure that unequal though legitimate require­

ments for defence do not threaten the security of other states. What agreements have been 
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made have usually been short-lived. 2 Is it then possible for unilateral initiatives to 

overcome this problem ? 

There are at least three types of initiative which, if applied more widely, might assist 

us towards this end. 

1. Perhaps the most 'painless' and also the most superficial approach would be a 

declaration of no first use of certain types of weapon. This has usually been associated 

with nuclear weapons and is a policy favoured by China. There is no reason why it 

might not be applied to bombers, tanks, and other conventional weapons. It can be 

argued that such declarations would not be any more convincing than the declaration that 

a nuclear test explosion was only for the peaceful use of atomic energy. Nonetheless, 

it may have a useful and possibly significant psychological effect for two reasons: 

a) It might help to reduce tensions which are directly attributable to armaments. 

After all, this is an important motive behind SALT - the attempt to reassure one 

another that one is not going to launch a pre-emptive strike. 

b) By creating a moral climate which must be taken into account if a government wants 

to change its mind. It would then have to assess the impact of such a decision not 

only on public opinion at home but on the reactions of other governments and world 

opinion. 

2. A more far-reaching and 'revolutionary' approach would involve the adoption of quite 

specific policies. They might include the decision not to possess 'offensive' weapons; 

not to export such weapons; not to export any arms to certain areas (e. g. countries 

engaged in a conflict or likely to be so engaged, countries under UN sanctions). As 

another example, a law might be promulgated forbidding the dispatch of armed forces 

outside the national territory. 

All these are in fact policies of the Japanese government. They stem from the 

peculiar circumstances of Japan's postwar constitution and its hold over important 

sections of public opinion. 3 It may be argued that Japan's low key defence policy is 

due to the protection of the United States and to the international environment in 

North-East Asia, and that things might change very rapidly if American protection were 

·withdrawn and the Japanese developed an acute perception of threat from one of their 

neighbours. Nevertheless, it is true that today one of the world's richest and 

potentially one of the most powerful states is not seen as posing an immediate military 

threat to anyone. 

Yet it is also true that such policies run into the same difficulties as those already 

mentioned when it comes to defining 'offensive' weapons. Indeed, in this respect 

there exists some ambiguity as far as Japanese policy is concerned. 
4 

Moreover, it 
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can be argued that the policies outlined above may be more appropriate to island 

nations than to landlocked countries surrounded by more powerful neighbours. 

3. So far I have only considered the problem of how to reassure the neighbouring states. 

What can be done to deter them from aggression without undermining this reassurance? 

The most 'revolutionary' development would be if states adopted the strategy of 
5 

territorial defence. The security policies of countries such as Sweden, Switzerland, 

and Yugoslavia are good examples of the implications of this strategy. It involves a 

variety of means which might include conventional armed forces, a citizen militia, 

and methods of non-violent resistance. It could be based on a mixture of frontal 

defence and defence in depth, including forms of guerrilla warfare. There are real 

difficulties in finding the right mix for each country. Obviously, reliance on an 

armed citizenry would be more effective in a nation that is homogeneous and where 

there is a large measure of agreement over social and political institutions and 

procedures, than in a society riven by ethnic, social, or political antagonisms . In 

some cases the effectiveness might also depend on the prospect of eventual assistance 

from outside . Non-violent methods of conducting conflict have often failed in the past, 

though there have been some outstanding successes, such as the Gandhi an movement 

in India and, in a more limited sense, the protection of the Jews in Denmark under 

the Nazi occupation. 

Territorial defence, which is perhaps the purest form of a defensive strategy, has 

the great advantage of combining deterrence (i.e . making the cost of attack and 

occupation unacceptable to an aggressor) with a defence organization which does not 

threaten the security of other countries . 

This brief listing of various models of defensive strategies still leaves unresolved 

the problem of applying such policies to the superpowers and the other great states of the 

world. Their sheer size and the weight of their resources make them appear as a threat 

to the security of other countries, whether that is their intention or not. The defensive 

policies of such states might correspond to some of the features which have characterized 

Chinese policy hitherto. China's nuclear policy has been based on the principle of no 

first use. It has an immense military organization but a limited capacity to project its 

military power for any distance beyond its borders . It has adopted the concept of people: s 

war with the object of drowning an invader in the sea of its armed masses. Whilst this 

has been very largely China's military strategy over the past thirty years, this is not to 

say that it will remain so. Indeed, there may be changes, especially if the military assume 

a dominant position in the country, for China , too, has its military-industrial complex. 
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Nevertheless, the Chinese model might repay careful study as an indication of how very 

large and populous countries might emphasize their defensive rather than offensive 

capabilities . 

If the world's powerful states were to shift their attention to formulating security 

policies which would seem less threatening to other countries, such a development would 

probably lead to the dismantling of present alliance systems, for American and Russian 

troops would return to their national territories . Such moves could have the paradoxical 

effect of heightening the sense of insecurity felt by some members of the Atlantic and Warsaw 

Pacts . This might be dispelled if all the states of Europe concentrated their efforts on 

deterrence through territorial defence. Even so, they might feel exposed to occupation by 

more powerful neighbours who - would claim to protect them against real or imagined threats. 

One way of dealing with this problem would be through an international agreement that no 

state should move its troops into another's territory without the sanction of the United Nations. 

This would not have been an acceptable solution in the 1950s when the United States 

commanded an automatic majority in the Organization. No such claim could be made today 

for either of the superpowers or any other country. 

I have deliberately stressed many of the difficulties and complexities involved in the 

formulation of security policies which are designed to protect the state and reassure other 

states . Nor have I by any means touched on all the problems . For instance , there is the 

question of the protection of legitimate interests outside the national territory (on the high 

seas for example); the question of how to deal with aggressive ideological and economic 

policies which are barriers to the development of mutual trust; the question of how to curb 

the mometum of gigantic military- technological-industrial complexes which, on both sides, 

provide so much of the dynamism of the strategic arms race between the superpowers; and 

so on. Above all, there is the brute fact of the asymmetry of national security problems . 

Nevertheless, some real benefits may be derived from pressing for the adoption of 

genuinely defensive security policies. They would have to vary from country to country, 

but they might be based on various combinations of territorial defence and the kind of 

constitutional and legal constraints which operate in Japan. There would be at least three 

advantages in such a reorientation of defence policies: 

1. The measures would avoid the charge of hopeless idealism which is always levelled 

at proposals for unilateral dis~rmament, and they would circumvent the business of 

always waiting for the other side to show its good faith before one does anything oneself, 

which has been the curse of international disarmament conferences . Indeed, they 

might have the effect of creating that climate of trust which is necessary for successful 

disarmament negotiations, and they might even provide an incentive which would mal<e 
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governments take the whole business of disarmament more seriously than they do . 

2. If a defensive defence were adopted, it would be that much easier to call a government's 

bluff when it proposed to take military measures 'in the interests of national security' . 

It is notorious that all governments insist that their intentions are purely defensive 

and that their public almost invariably believes them, for in this field it is generally 

assumed that the government knows best. A deliberately defined defensive policy 

would provide a yardstick with which to measure a government's intentions and to 

insist that defence policy meets the criterion of being unprovocative . 

3. Finally, such measures would also provide scientists and technologists with a 

yardstick whereby to assess whether the work they are being asked to do for national 

defence meets the criteria of a national policy designed to ensure national and 

international security. 
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REDUCING DISTRUST .AJW T~NSIONS BST't!ZSU N.A.TIONS 

A. Ideological starting-point 

The problem of reducing distrust and tensions between nations and systems 

has grown more important than ever before, because many observers are convinced 

that there is a real possibility of suicide and annihilation of mankind within 

the subsequent 50 years. This eventuality can be prevented only in an atmosphere 

of mutual trust and far-reaching co-operation . 

It is a central task of the Pugwash Novement to contribute to the creation 

of the intellectual basis for trust and co-operation . Some results have already 

been achieved, but much more remains t o be done . I shall concentrate myself on 

the unsolved problems. 

One of them is the lack of a sufficiently strong common i deological platform 

among scientists in the whole world. It could be possible to strengthen our 

intellectual unity and solidarity by a new appraisal ~~d analysis of some 

generally accepted concepts. 

Thus, I am sure that we all are ready to declare ourself as supporters of 

peace, democracy and humanism. This i s without doubt very good, but it is not 

enough in the prevailing situation. Therefore, it could be useful to reformulate 

these concepts and transform them into uositive peace, international democracy 

and Geological humanism. 

Peace is, generally speaking, absence of war. A state in the world community 

which could be characterized as an interval between wars - as the period between 

the first and second world war - has by the peace research experts been called 

negative peace. In contrast to that, positive peace signifies a permanent state, 

when war is impossible, or at least very unlikely to be used as a method for 

solving disputes between nations. Conflict has in this case been replaced by 

peaceful change. Striving for influence has been replaced by co-operation. In 

the context of co-operation it is necessary to take into consideration the 

interest of the partner, not to force the partner to comply with one's own 

interest. 
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Democracy is realization of equality bet ween actor s in a system. Inter­

national democracy means equality between states, irrespective of their size and 

population numbers. The basis of equality cannot be possession of economic and 

military resources, because that will f orfify unequality, but the recogniti on 

of the many-sided dependence between the actors, interdependence. The increase 

of the number of sovereign states during the last fifty years from about 50 to 

about 150 can be regarded as a factor effectively promoting internatior~ 

democracy. Another factor working in the same direction is the growth of so­

called transnational actors on different levels, governmental and non-governmental 

international and regional organizations and agencies. The decision-making 

method of international democracy is consensus between the actors, not un­

restricted majority rule. This method has already to a certain extent been put 

into practice within the frame of the European Security Conferenceo 

Humanism is recognition of the individual and his basic rights as the 

primary object for political activity. Ecological humanism means a state in 

the society, when not only the inequality between human individuals has been 

abolished, but when there also has been established a sort of equilibrium between 

human community and nature. This could be regarded the same as harmony between 

all basic forces in society, such as minerals, plants, animal s and human beings. 

The achievement of a harmony of that kind seems in the long run to be a condition 

for the future existence of the human community. 

B. Factors influencing the change of t he co~vnity 

A common ideological platform seems to be necessary for the final, or at 

least stable, solution of basic problems connected with the creation and growth 

of a universal world system. On the other hand, the transition process towards 

the new system has been initiated even if this platform is not worked out in 

all Qetails. As a matter of fact, the process ·has started already with the 

foundation of the League of Nations after the first world war, even if no regular 

and uninterrupted evolution can be observed. This process has , however, to a 

very large extent accelerated during the 1960 's and 1970's. It is now quite 

possible to believe that a new world system could be realized about the year 

2000 or in the first decades of the next century. This may depe~d on the 

evolution of certain elements of t he system, which could be divided in different 

groups, among others the following: 

1. Common interests. The central common intere st f or mankind is the 

elimination of the ri sk of a nuclear war, which probably would mean defeat for 

all participants. In this respect the year 1962 could be regarded as a 
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preliminary turning point, as the outcome of the Cuban crisis clearly demonstrated 

that the military strongest powers in the world are not ready to accept war as an 

alternative method for political activity, when peaceful methods do not seem to 

answer the purpose intended. After 1962 has followed a period characterized by 

detente and partial progress in the field of arms control, but the world is as 

yet far from a new security system with built-in guarantees for a stable world 

peace . 

2 . Common ~oals . A very conspicuous common goal of mankind is the 

exploration of the space surrounding the earth. The travel of Jury Gagarin into 

space in 1961 was the first time in history when our whole planet was put into 

r elationship to forces outside this planet . The exploration of space has 
hitherto been mainly conducted by Soviet and American scientists , but they are 

in a higher degree representatives of the \-Thole man..'dnd than of their own 

countries . It is, therefore , of essential importance that American-Soviet 

co- operation for the space programme has been initiated during the 1970's, 

and it should be continued in agreement with the corresponding organ of the 

United Nat ions . 

3 . C01amon development . The most far-reaching characteristic of the 

global devalopment process is probably the beginning of the transition from 

industrial to postindustrial society in an increasing number of regions . Many 

of the new problems arising in this connection are very similar in different 

countries , irrespective of their econowic and social systems . One of those 

problems could be described as the necessity of saving mankind from becoming 

a slave to technology . Global planning must be considered in this and many 

other fields . Examples are the energy problem which was brought to the fore 
by the oil crisis in 1973, and question 'of initiating a new and more just 
economic order in the world . 

4. Common development . The common resources of all peoples in the world 
which are discussed in the prevailing situation are situated on the sea- bed 

beyond the limits of national sovereignty . These resources have solemnly been 

declared by the United Hation s as the 11 common heritage of mankindn . It is of 

centr al importance that the common heritage should be administered and used in 

the interests of the whole human community, which obviously means that the 

pr imary aim is to diminish with their help the gap between development stages 

in different regions of the world . 

5. Common institutions . The central symbolizing, debating and co-ordin-
ating common institution of mankind is the United Nations Organization I.Jhich 
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has, in practice, become universal after the entrance of the People's Republic 

of China and both German states during the 1970's . Among the U.N. activities 

the peace-keeping forces represent a new ideological attitude to the use of 

militarily organized units: not f or waging war , but for preventing others from 

waging war. Thus, from a universal point of view military units have been given 

an acceptable task for the first time in history . 

6. Common dangers . The origin of the current common dangers for mankind 

is above all the severe aggravation of food, population and environ~ental 

problems. There have been many phenomena of the same kind in earlier stages of 

history, but after the second world war they acquired quite new dimensions. Now 

the problems have grown so large, that their existence can be regarded as a 

potential threat to the whole future of mankind . But , on the other hand, there 

has emerged a new sense of global responsibility for the solution of these 

problems. This is the background of the rising number of world conferences and 

agencies investigating remedies or at least useful measures. 

7. Co~mon territory. As a result of the evolution of air traffic in the 

last decades it is now possible to move in a few hours to every other place on 

the earth. That means that physical distances in the traditional sense between 

states and nations have ceased to exist. All peoples are more or less in the 

position of neighbours, and it is therefore necessary for them to modernize and 

renew their forms of mutual contact. 

It seems likely that all the seven groups of elements here mentioned and 

perhaps also other similar questions will more and more influence the trans­

formation of the international system during the coming decades. As a consequence 

of the new situation it seems nece ssary to proceed in the international community 

from a decision system, based on power, influence and majority rule to a decision 

system based on interdependence, co- operation and consensus. 

C. The tasks of Pugwash 

It would be an important task for Pugwash to discuss and analyse the 

evolution of the international system. This can in the first hand be done in 

different conference s and special symposia . It is also possible for Pugwash to 

adopt certain general principles and recommendations. The principles could be 

presented to the public opinion and the recommendations also to governments in 

various countrie s . In addition to that I would find it useful to appoint a 

study group composed of scientists fr om different nations with the task of 

studying the changing process of the international system. 
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WHEM LIES THE REAL D)..!'IGER OF NUCLEAR PmBR? 

1 . One of the most important tasks of Pugwash is - to my mind - to inform the 

public objectively and with intellectual honesty on the challenges facing humanity. 

This belongs to the finest academic tradition. This has occurred in relation to 

the problem of nuclear power at the 26th Pugwash Conference at ~ruhlhau sen , and it 

is well re:~le ·::c.e d i::-1 the section on "Nuclear power and nuclear weapons 11 of the 

St atement fr om the Council. Nevertheless, due to the fact that the pualic concern 

about nuclear power has sharply increased in recent times and that in several 

countries this problem became an important political issue, I believe ~hat a 

restatement of the attitude of Pugwash might be desirable , extending C. yond nuclear 

weapons to other questions connected with the "danger" of nuclear power. 

Firstly, it should be stated that nuclear energy is not the only challenge 

against humanity. Serious accidents in some chemical works in Italy, u3A ~~d 

elsewhere recently endangered thousands of inhabitants, and it is only a question 

of time when chemical and bacteriological processes and weapons based on them 

might result in similar fatal effects as the misuse of nuclear power. From this 

point of view it is essential t o know where lies the real danger of ne;lear DOHG"~" ' 

Does nuclear power - as it is used today and will be used in the next -· ecades 

almost exclusively for the generation of electricity - really endanger the health 

safety and welfare of human beings? 

2. Public objection to nuclear power has several targets, under the .rra i n headin~s. 

"plant safety", 11 environ.rnental aspects11 and "physical security of rer -:..:- essing 

(plutonium)". As regards plant safety , it may be stated once more th ~·~ a nuclear 

reactor can never explode like an atomic bomb; accidents of this t YF :. ~e exclud2d 

both theoretically and practically. Ho·,;ever, under quite special ci:c_ ..::rr stances , 

ordinary chemical reactions could occur that might damage the reacto~ ; ore. But 

the effect of such cJ.-':lmical reactions would remain inside the plant, : ..... a to a series 

of physical barriers that inhibit or prevent the release of fission r-: ducts from 

the fission processus taking place in a nuclear reactor. Accidents o: t his type have 

rarely occurred - although not in commercially operated plants - wit~ vut significant 

release of fission products. They can be expected to happen in the f uture , too. 
wi s; 

Failure of equipment and human errors may occur in any complex techr~cal system, like 
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acts of sabotage or enemy fires against the plant are possible. But, due to the 

very serious "defence in depth" of nuclear po'Wer plants and other nuclear 

installations, the public risk from these stations is less than from conventional 

power plants. 

Thus, the principal public risk freD nuclear po'Wer does not come from 

accidents but from the unavoidable, continual lo'W-level radiation on one hand 

(see section 4) and, on the other hand, fr om the risk of diversion or theft ofnuclear 

fuel, especially of plutonium, for terrorist actions (section 9). Some details 

of these two features, the environmental impacts and the safeguard will be discussed 

here and, while admitting the vital i,mportance of environmental aspects, I 'Want first 

of all to emphasize that, in my opinion, it is the second of these features which 

predominates. 

3. Without doubt, the steady and rapid increase of the world's energy conslLT';lption 

in the next decades cannot be met by conventional energy sources (coal, hydro­

carbons and hydro-power) alone. The growth of population, the rise of per capita 

consumption, productivity, waste production and the use of throwaway products are 

going on; efforts to reduce energy consumption are scarce and - although very 

necessary - cannot stop for a longer period the total growth of energy consumption . 

Unconventional energy sources, such as geothermal or wind power, are under develop­

ment, but they will never have an important part in total energy production; 

fusion and solar power represent huge capacities but, nowadays, they are neither 

technologically nor economically sufficiently developed to be capable of contri­

buting significantly to energy production in the near future (in this century). 

Therefore, all state- or private-managed organizations responsible for the 

availability of energy, and many scientists agree that nuclear energy based on 

fission of nuclei cannot be replaced in the coming decades . Almost all countries 

(including some oil-producers) make provisions for a more or less significant use 

of nuclear fuel in the production of electricity in the near future, its share in 

total production r eaching 50% or more in 2000 . We must face nuclear energy whether 

we like it or not. I believe the emphasis must be on the prevention of dangers 

due to radioactivity, or the theft of materials slLitable for bombs, instead of 

exaggerating these questions and holding back a sufficient supply of rationally 

used energy . 

4. As to the dangers: from the point of view of enviro~~ental impact, the main 

source of radioactivity in the nuclear system is the nuclear itself, in which - due 

to the fission of uranium nuclei - some of the fission products are highly radio­

active. (For comparison: a nuclear reactor of 1000 }fwe capacity is during its 
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lifetime a potential radiation source of about 2000 Megacuries, equal to 2000 tons 

of radium.) But this immense radioactive source is properly retained in the 

hermetically- sealed fuel elements inside the reactor and , after having been used 
and removed from the reactor, it is placed in storage tanks until the spent fuel 

will be chemically r eproce ssed t o recover valuable plutonium and uranium (see 

section 5). No doubt small quantities of highly radioactive fission products 
can sometimes escape from the fuel cladding into the reactor coolant where they 

are collected as lia~d or gaseous wastes. Most of the radioactive fission products 

have, however, very short lifetimes, decay rapidly to innocuous species, and do not 
constitute any hazard to the general public. Nevertheless , a small part presents 

important radiation emissions with a considerable half- life (e.g. cobalt-60 

5 years, krypton-85 10 years, strontium-90 28 years, caesium-137 30 years, carbon-14 
5770 years, etc.). High-level radioactive wastes are handled in the nuclear power 
plant and removed as solids of very small volume and shipped in special containers 

to licensed disposal areas (section 6). Low-level liquid wastes are stored for 

some time (1 to 3 years) permitting most of the radioactivity to decay, then 

diluted to harmles3 l evels and discharged. (It may be mentioned here that domestic 
tapwater has generally more than twice the radioactive level of the waste discharge 

of a typical nuclear power plant, milk, or alcohols, e. g . whisky 100-times as much , 
salad-oil about 500-times, etc.). Gaseous radioactive wastes - escaping very 

rarely from the fuel - are also removed from the coolant system and retained mostly 
in charcoal-trapping systems until they decay; small amounts are discharged into 

the atmosphere in accordance with existing regulations. These regulations do fore­
see e.g. in the USA that the increased exposure of persons living in the direct 

neighbourhood of a nuclear plant must be less than 1% of the natural background 
exposure. In practice, this limit has never been reached . (For comparison: 

sulfur dioxide emitted from a coal-fired power plant has about 30,000-50,000 

times the public health impact of the krypton-85 and xenon-133 emissions of an 
equivalent nuclear plant. This so-called relative hazard index reaches f or the 

nitrogen oxides from an oil-fired power plant the value of about 4500 .) 

5. As stated above, the bulk of radioactivity (nearly 99%) generated due to the 

fission in the nuclear reactor remains as solid waste in the very carefully sealed 
and protected fuel elements until they enter the fuel reprocessing plant. 

Shipping of the spent (partly burnt) fuel elements from the power plant to the 

reprocessing factory is carried out in heavily shielded , high-integrity casks. 

Reprocessing itself will, for fuel- and financial-economy reasons, be necessary to 
recover valuable plut onium fu~d uranium; for the time being the first consideration 
predominate s ; nevertheless, the process is not generally used. In the 



- 4 -

reprocessing plants the fuel elements will be chopped, then dissolved in strong 

acid, the uranium, plutonium and fis sion product wastes chemically separated. 

Although the fission products will be here concentrated in small volumes for 

disposal, understandingly the erection and exploitation of such reprocessing and 

waste disposal plants constitutes one of the major objections against nuclear 

energy in public concern. As compared to a coal-fired power plant of 1000 MWe 

capacity where about 1,000,000 tons of ashes are produced annually, the volume of 

high-activity solid wastes from an equivalent nuclear plant is very small (about 

10 tons) but, of this, at least 10% is highly radioactive, containing partly 

long-lived elements (strontium, caesium, plutonium, etc.). 

6. Nuclear wastes must be disposed in such a way as to ensure that they are 

isolated from human environment for a very long time (several thousands of years). 

Till now, only very few reprocessing plants are operating throughout the world, 

mainly for military wastes. Experience gained from such plants shows that the 

storage problem can be solved with present knowledge in several steps: 

First, the highly radioactive liquid waste solutions are temporarily stored 

at the plants in large, double-walled, stainless steel, underground t~~s for up 

to five years. (Some of the earlier, single-walled, carbon steel tanks from the 

military programme leaked in the USA in 35 years and some radioactivity escaped 

into the ground, a fact which contributed much to the controversy over nuclear 

wastes); 

After this period the solutions will be converted to stable solid form and 

incorporated into either glass-base or cement materials impervious to ground water 

for very long time. These solid - probably stainless-steel covered - blocks will 

be shipped to the long-term interim storage repository within another 5 years 

(by that time, the radioactivity will be reduced to less than 0,05%). Recent 

investigations in the USA sug5est neglecting this step so that final disposal 

comes immediately after the first step; 

The solidified nuclear wastes from the second storage will be permanently 

disposed of by burial in rock salt (or granite or anhydrite) f ormations that 

have not been disrupted by earthquakes for millions of years and have been free 

of circulating water. It is also possible to eliminate radioactivity from the 

solid wastes by transmutation through burnup in nuclear reactors to non, or short­

lived, radioactive materials, a technology which must yet be proved. No final 

decision has been reached as to how the waste will be handled definitely, but it 

is not so urgent at present. 

Anyway, the problem of handling and storing radioactive wastes as now planned 

for the nuclear power industry makes the confinement and control of such waste in 
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all steps a relatively simple technical problem. Besides, the last step of 

definitive storage is not pre ssing; on the contrary, it may be useful t o have 

the solid ~astes at any time retrievable t o additional processing to extract 

valuable component s . (It is very unfortunate that, in some places, even the 

prospection of suitable geological formations f or the deposits ~as prohibited, 

thus preventing the storage of radioactive wastes fr om ho spitals, laboratorie s , 

etc. At the same time, it is remarkable that, in the USA alone, 10 million tons 

of chemical and biological ~astes were produced and disposed of in 1970 by mew~s 

not al~ays under adequate control; one of the reasons of great public concern 

against radioactive wastes.) Independent of this, as a matter of policy, it must 

be first decided ~hether the possible hazards from the recycle process are offset 

by the benefits of t he added energy it would make available for electricity 

generation. To my mind, fuel economy considerations 'Will be decisive in the 

future. 

7. The third main problem, the public fear of plutonium 'Will now be reviewed. 

Because of the confusing relationship between nuclear fuels and nuclear 'Weapons 

on one hand, and the expected transition froru today 1 s low-enrichment, thermal­

type reactois to plutonium-producing breeders in the future on the other hand , 

there exi sts considerable public concern about the possibl e diver si on of plutonium 

for the purpose of manufacturing clande stine nuclear 'Weapons . Thi s public fear 

transcends often both the benefits and the lo~-level environmental risks of 

nuclear energy. 

8. The public has been told: "plutonium is the most toxic substance kno\olll to 

man." Independent of the fact that, from the point of view of chemical toxicity 

in ordinary sense, there existsquite a lot of chemical substances thousand or 

million times more toxic than plutonium. It is a toxic substance indeed and can 

be hazardous if large enough amounts ~ere allowed to be deposited in the body. As 

a strong and long-lived alpha-emitter (half-life of plutonium 239 is about 

24,000 years), it is heavily radiotoXic ~d very damaging when in direct contact 

with living tissue; inside the human body it i s highly carcinogenic, but rela­

tively innocuous 'When outside the body. The most important route of entering 

the body is inhalation. In the past, almost all plutonium ihj ected into the 

atmosphere originated from 'Weapon production and weapon test explosions prior to 

1975. It is noted that the total activity of plutonium processed for military 

purposes amounts to 15 mi ssion Curies, of ~hich the amount released into the 

atmosphere through test explosions and depo sited on the surface as fallout could be 

half a million Curies. The plutonium-radioactivity inhaled per person in the USA 
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in the peak yeru: (1963) is estimated to be as high as 0,012 Nanocuries ; the 

plutonium consumed in diet and water is about 1/6 of this amount. (It is estimated 

that l millionth Curie inhaled per person could induce 1% incidence of lung cancer; 

this means that the probability of a 1% increase in lung cancer due to weapon-test 

explosions-born plutonium is one in hundred t housand . The fallout from these 

explosions were distributed worldwide, and the fact that no increase of lung cancer 

due to military test-explosions could ·oe observed in the past - although neru:ly 

6 tons of plutonium bad been released into the atmosphere - does not mean that no 

causality exists. At most, it was not proven; the increase might be too small to 

show up in the medical statistics.) 

In the nuclear energy industry plutonium can regularly escape only during 

reproces sing of the spent fuel ( section 5) and manufacture of ne1,..r, plutonium- mixed 

fuel elements ; in extreme cases it may occur in a serious reactor accident. As 

stated above, fuel reprocessing i s not widely used yet but, in any case , the amount 

of plutonium (which is an inevitable by-product of t he fission-type nuclear f uel 

cycle) to be handled till 2000 is of the or der of magnitude of what has been r equired 

till now for weapons proauction. The release of plutonium from the nuc l ear power 

industry during reprocessing is, according to experiences gained so far, about one 

thousandth of Curie per 1000 Wde-plant per year, an amount which may be reduced by 

current capabilities by a factor of 100 , and in the future by another f actor of 

1000 or more. (Calculating the total capacity of nuclear po\ver plants estimated 

for the year 2000, and referring t o the release of plutonium fr om military test­

explosions we get a reduction factor of a million-million.) Catastrophic reactor 

accidents - highly improbable events - might have releases up to 50 millicuries 

per 1000 WJe-plant per year (i.e. a ten-thousand-millionth part of the militarJ 

release referred to above). 

Concluding: it is true that 1 kg of plutonium is potenti&lly ca.pabl.e.of 

delivering several millions of lethal doses of lung-cancer inducing r adiat ion 

(as a comparison: the amount of ar senic imported annually into. the USA is enough 

to cause more than a thousand million of death) but , on the one hand, plutonium is 

highly controllable and, on the other hand, only a very small fraction of any 

uncontrolled plutoni~~ could conce ivably get i nto hQ~an lungs. The dispersal of 

plutonium could have a potential terrori st threat value, but obta~ning the material 

would be difficult; equally t oxic and bi ological poisons are more r eadily 

available. The delayed effect of plutonium (long-ter~ t oxicity) compared with the 

immediate effect of some chemical poisons (e.g. nerve gas) could make it un­

interesting for diversion purposes through dispersal. Plutonium as t oxic substance 

should, nevertheless, not be discounted as a hazard to the public. 
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9. Another and, to my mind, most important quest i on is the real hazard which lies 

in the use of plutcnium as nrime material of nuclear weapons and its potential 

diversion for uncontrolled and unlawful uses. The rapid growth in number and 

capacity of nuclear reactors will re sult in the generation of increasing quantities 

of plutonium. In the USA alone , the projected amount of fissile plutonium expected 

to be recovered fr om nuclear power plants will rise from about 4000 kg in 1975 to 

37,000 kg in 1985. Plutonium recovered in the rest of the world might be of the 

same order of magnitude. Eight to 10 kg of such plutonium are needed to make an 

atomic bomb if knm.;ledge, skill and special hard\olare are availabl e. (It mey be 

mentioned that the amount of plutoPium processed so far for military operations 

is estimated at more than 200 ,000 kg.) 

Plutonium contained in irradiated fuel inside or outside the reactor is 

inaccessible to diversion due to the extremely high radioactivity (secti~n 4). 
The theoretical possibility of such a diversion exists only during spent-fuel 

reprocessing where plutonium occurs at some points of the process in r el atively 

pure form ( section 5), and during shipping this material for new fuel fabr i cation 

if necessary . (In the new, plutoni~~-mixed fuel elements the content of plutonium 

is only 2 to 3%, the remainder being uranium. That is \olhy the extraction of 
• • 

plutonium i ~ very expensive, complicated and easy to contr ol .) 

Moreover, there are very strict and well sophisticated regulations for the 

safety and safeguard of plutonium during shipping, fuel reprocessing and manu­

facturing, rendering them more rigor ous from time t o time . But it must be admitted 

that there is no \olay one can make misadventure truly totally impossible . It is 

assumed that there are today at least 14 nations in the possession of f uel 

reprocessing technology, and any of these nations is a potential constructor of 

nuclear bombs . In the future , small, highly developed countries or large countries 

on the \olay to development could make their own bomb-material in reacto~ s fuelled 

with natural or slightly enriched uranium . With sufficient plutoniun gained in 

them, the construction of a bomb is difficult but not impossible f or a nation that 

\olanted to do so . It \olould be , on the other hand, quite expensive and difficult to 

keep secret, which precludes almost totally the possibility of producing plutonium 

for subnational or dissident groups without being detected . 

10 o The prevention of the pr oliferation of nuclear >.Jeapons among sovereign 

nations is conceded to be a problem of diplomacy and not only of safeguards. The 

latter is directed primarily t owards limiting access of subnational groups to the 

technology and materials . The safeguard system of the I PEA may be net perfect, 

it gives at present only a restricted guarantee and must be strengthened 



- 8 -

continuously. The act of non-proliferation must become universal and absolutely 

strict guarantees should be constructed so that the export of nuclear materials, 

equipment and technology will not be a channel spreading nuclear weapons. Some 

network for worldwide guarantees must be found, which does not prevent any nation 

using nuclear energy for peaceful purposes, without discrimination, but which 

would erect a strong barrier against any spread of nuclear weapons, accepting 

in this sense a very accentuated discrimination. This exists today as well. 

It is, to my mind, false to say that, if we have nuclear plants, radio­

activity will destroy human enviroD!llent and culture. Nuclear energy might be 

a peaceful instrument of human beings, but it is wise to claim at the same time 

that safety design be elaborated to reducer isks to an acceptable level. It is 

understandable that people everywhere are demanding more information and greater 

participation in decision-making processes. Alas, there is no denying, the 

possibility of infernal devastation is also included in nuclear energy. This 

must be prevented with the concentration o.f all forces over the world. To create 

a world climate for non-proliferation and thus reduce the understandable anxiety 

of non-nuclear nations is a task worthy of P~gwash. 

Sources 

Transactions American Nuclear Society, 

1976, Winter Heeting , Washington D.C. 

Plutonium: Facts and Inferences. 

Report prepared by the Electric Power 

Research Institute, Palo Alto, California 

Nuclear Power and the Environment. Questions and ~~swers . 

A.N.S., April 1976 
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SOME PSYCHOLOGICAL ASPECTS OF THE PROLIFERATION 
OF NUCLEAR POWER 

Among the many unprecedented dangers created by the 

splitting of the atom, a rapidly increasing one is posed by 

the spread of nuclear power plants without adequate safeguards, 

especially with respect to reprocessing spent fuel. Since other 

participants will be considering psychological features of other 

aspects of the nuclear age, this presentation will be concerned 

solely with this problem. 

The relevance of a psychological approach lies in the 

fact that all the relevant decisions, such as whether to buy or 

sell nuclear power plants and with what safeguards, are determined 

by national leaders, operating as individuals and in small groups. 

Ideally, their decisions should be based on strictly rational 

analyses of the objective facts. Since data on which these and 

other political decisions are based, however, are always in­

complete, value-laden and subject to many sources of error, 

other psychological processes inevitably play a big part. A 

major consideration is that "objective facts" are partly determined 

by the observer's values and perceptions. These filter and distort 

incoming information, strengthening confirming input and mini­

mizing information that would threaten the observer's values. 

Behavior is determined by psychological reality, and this is only 
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partly determined by objective reality. Furthermore, the more 
incomplete and equivocal the data, the greater the part played 
by subjective filters, such as motivation, stereotypes, world­
view and the like. 

Certain important psychological factors contributing 
to difficulties in controlling nuclear proliferation are the 
following. National leaders, in general, are optimists--that is, 
they believe the course of action on which they have determined 
will succeed. For those who have reached positions of power, 
this state of mind is reinforced by the fact that their plans 
have succeeded more often than not or they would not be where 
they are. As a result, they typically tend to minimize diffi­
culties of courses of action they favor. Moreover, the dangers 
of nuclear proliferation are · not · real · psycholoKically · ·. because· 

.. they are indefinite --and distant in time. The only clear and 
present nuclear danger to the United States at this time, for 
example, is presented by the arsenal of the Soviet Union. 
Other nuclear nations are either allies or have too few weapons 
to pose a threat. Politicans, whose lives have been spent dealing 
with immediate problems, characteristically let more distant 
problems wait until they become pressing. The distant threat 
posed by nuclear proliferation does not compete adequately for 
their attention. 

The fundamental psychological problem, I believe, is that 
the incentive structure underlying spread of nuclear power plants 
without adequate safeguards is heavily weighted toward further 
expansion and against adequate controls. 

Incentives can be simply conceptualized as the desired 
or undesired consequences of behavior. A person's perception 

· of the consequences of his actions determines whether or not the 
act will be carried out. The more powerful the consequences, the 
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more certain their occurrence and the closer in time they are 

to the act, the greater their effect on behavior. How the 

consequences are perceived, and therefore their influence on 

behavior, depends on their psychological reality, which may 

differ from their objective nature. Thus a small but certain 

immediate reward usually has more effect on behavior than a 

much stronger but remote and uncertain punishment. Persons 

who cannot stop smoking, for example, continue to do so because 

for them the immediate and certain pleasure of a few puffs on a 
cigarette outweighs the uncertain danger of cancer or heart 

disease years hence. 

A calculation of the positive and negative consequences 

of promoting or regulating the spread of nuclear technology 

according to these principles unfortunately yields an over­

whelming balance in favor of promotion. 

From the standpoint of the supplier of nuclear energy, 
promotion serves the admirable end of helping the economic 

development of energy-poor countries. By so doing, it enhances 

the supplier's influence over the recipients and strengthens 
its bargaining power in international negotiations. At the same 
time, it contributes billions to the balance of payments and 

provides profits for industry. These ·benefits are large, 

tangible and immediate. 

The immediate consequences of insistence on safeguards, 

on the other hand, are almost entirely negative. Their instal­

lation slows up the process of transfer of nuclear energy and 

increases the cost, thereby weakening the supplier's competi­

tive position with respect to its rivals. Requiremenrnfor 

procedural safeguards, moreover, restrict a negotiator's ability 

to promise nuclear energy in return for political or other 

concessions , as President Nixon did with Israel and Egyp t. 
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From the standpoint of the recipient, the calculus of 

immediage gains and losses reveals a similar i mbalance. Avoidance 

of safeguards permits more rapid acquisition of badly needed 

energy sources and keeps open the option of diverting nuclear 

material to the manufacture of weapons, which would greatly 

enhance a nation's power and prestige with respect to its non­

nuclear neighbors. 

Acceptance of safeguards hampers the attainment of these 

ends and i mp lies the surrender of some degree of national 

autonomy and of the prestige that accompanies self-sufficiency. 

The expense of developing their own nuclear capability may, to 

be sure, induce some potential recipients to accept these dis­

advantages, but the desire to acquire as much energy as possible 

in the shortest time will induce many to plunge ahead, especially 

when they find suppliers who cooperate with them for the sake of 

immediate gain. 

The long-term consequences of failur.e to control the 

spread of nuclear power are potentially devastating for both 

suppliers and recipients. One such consequence is the danger of 

nuclear accidents--a relatively minor concern since devastation 

caused by the explosion of a nuclear power plant would be 

localized, like that of a volcanic eruption. Much more serious 

is the production of quantities of plutonium ox ide, the most 

deadly man-made poison, fatal in doses of millionths of a gram, 

which retains it lethality for thousands of yearso No matter 

how tight the inspection and stringent the safeguards surrounding 

nuclear reactors, a s mall percentage of plutonium oxide will 

escape. Over time, this is certain to accumulate to levels that 

will become a serious menace. 

' . 
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This danger, however, pales in comparison with that 

created by the use of plutonium to manufacture nuclear weapons. 

This is the main concern of the suppliers because it erodes 

their power position based on their monopoly of these weapons. 

Moreover, as countries with widely different, often inimical, 

political systems and values gain a nuclear capability, inter­

national tension will rise, which, in itself, increases the danger 
of nuclear war by accident or misjudgment. To this danger must 

be added the increasing likelihood that terrorists or criminal 

elements will gain possession of nuclear weapons to be used for 

blackmail or actual destruction. For the recipients, who at 

this time are primarily interested in acquiring power and 

prestige rather than holding on to what they have, these delayed 

consequences carry less weight but they are equally pertinent. 

Considered solely in terms of the calculus of objective 

benefits and dangers then, it seems apparent that nuclear power 

is more of a menace than a boon to humankind. Its maximum 

possible benefit is some rise in the living standards of 

energy-poor nations and a partial and temporary alleviation of 

the energy shortage in the industrialized ones. These improve­
ments may perhaps be reflected in some increase in international 

stability, although this will probably be more than counter-
balanced by the destabilizing effects of the spread of reactors. 
The maximum potential harm of nuclear power, on the other hand, 

is, literally, the extermination of the human race. Why, then, 

is it so hard to maintain adequate controls over the spread of 

nuclear reactors? The explanation lies, I believe, in the 

psychological unreality of the dangers created by the ·absence 

•· 

of safeguards, not only because of their remoteness and uncertainty, 

· but because they have no base in experience. Humans have in­
credibly sensitive equipment for detecting light, sound, odors 
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and objects touching the skin, but none for detecting radiation . 

Moreover, except for the inhabitants of Hiroshima and Nagasaki 

and the handful of people who have seen test explosions, no one 

has e xperienced a nuclear explosion. Hence it is little wonder 

that the dangers of nuclear proliferation, while recognized 

intellectually, have so little effect on behavior of national 

leaders. 

Difficult as the psychological obstacles to halting 

proliferation of nuclear power plants are, I believe that t h e 

calculus of incentives can be modified through effective leader ­

shipo Leaders have considerable inherent power to influence the 

behavior and perceptions of their followers, by virtue of the 

fact that obedience to legitimate leaders is essential for the 

c reation and maintenance of all stable societies . The leader ' s 

chief means of influence is superior access to the mass media . 

This influence has been greatly enhanced by the advent of 

television and radio, which have a much greater impact than the 

printed page . The leader can mold public opinion particularly 

effectively concerning those areas in which imponderables , as 

opposed to clear and obvious facts, play a large part ; and 

this is certainly the situation with respect to proliferation of 

nuclear power plants . Thus leadership, skillfully exercised, 

c ould do much to shift the balance of incentives from nuclear 

proliferation to nuclear restraint. This would facilitate the 

eventual total elimination of nuclear energy as substitutes 

become available, which is the only ultimate solution . 

' ' 
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THE MEDITERRANEAN rn COI\TEMPORARY POLITICS 

The international political scene is in constant flux, producing rapid 

changes both in the regional and in the global disposition of political forces. 

The r apid trar.s5vrmations occurring in the world community today require contin­

uous efforts to identify the characteristics of the new relations, the subjects of 

political action and the potential trends of future developments . 

This may explain the increased interest in the Mediterranean of 

practitioners as well as analysts of political affairs and may also account for 

the diversity of views on this important geo-political area. '.\"hereas, until 

recently, the Mediterranean was primarily regarded as the region of confront­

ation of interest l:>etween two major powers, the present situation offers a greatly 

different picture, supplemented by important new elements, relevant not only 

to the European region but also to world affairs on a much broader scale. 

In considering the current peculiarities of political developments 

in the Mediterranean, as well as the different rates of these developments, 

the first need is to identify the main determinants of the new trends and of the 

numerous new factors which, on their part, constantly provoke new classific­

ations . 

The economic and the strategic importance oftre Mediterranean 

is above all the result of its specific position . It is the j.uncture of 

three Continents; it is situated in the immediate vicinity of the Soviet 

Union and of some other socialist countries; rich oil deposits are not far 

away. To this should be added that it is precisely the Middle East oil 

which is the main source of supply for Western Europe and Japan today, and 

that the United States is also expected to need more and more Middle East 
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DEVELOP~fENT PROBLEHS OF THE ECONOMICALLY POOR NATIONS 

In the hope of contributing to the discussion of the general problem of 

development of science in less developed countries, it is my intention to point 

out some aspects of this subject based on my own views, and on my experience as 

a member of the staff of the Chemistry Department of the University of Sao Paulo 

from 1939 to 1972. 

It is probably true to say that science in Brazil began with the foundation 

of the University of Sao Paulo in 1934. For the first time in the history of 

the country a Faculty of Philosophy, Sciences and Letters was created. The 

schools that existed before were all of a vocational character, with no tradition 

of scientific research. With the exception of a few institutions where 

scientific research in the medical and biological fields was being carried out, 

no significant scientific activity in the basic fields of mathematics , physics 

and chemistry existed. To start the new Faculty of Philosophy, Sciences and 

Letters, the State Government of Sao Paulo invited a number of distinguished 

European scientists and scholars to establish and direct the new departments 

of the Faculty, which was in itself a miniature of a true university. Many of 

the European scholars remained in the country for the rest of their lives and 

were able to develop a school in their particular fields. 

It was only after the Second World \-lar that scientific interchange with 

many developed countries really became customary, with selected stude2ts going 

abroad and visiting professors coming in for different periods of time . During 

this period the assistance of the Rockefeller Foundation was fundament al in 

stimulating certain fields of science , like genetics, which developed fast and 

is still growing. During the sixties, the Ford Foundation played an important 

role in helping to develop chemical research and teaching in the University of 

Sao Paulo. Beginning around 1966, a number of programmes sponsored by the 

National Academy of Sciences (USA) and the Brazilian National Re search Council, 

covering a variety of fields in science and technology, started to be put into 

practice and many of them are still under way. One of them refers to chemistry 

and has been very successful . After six years of operation (be ginning in 1970) 
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the programme has resulted in the establishment of a number of research groups 

in important and modern fields of chemistry, such as electron scattering, ion 

cyclotron resonance, organic and inorganic synthesis, polymer chemistry and 

electro-analytical chemistry, and in the establishment of new groups in photo­

chemistry, X-ra:y crystallography and biochemistry. These groups have already 

published over fifty papers in international journals, and seven more have been 

accepted for publication~ Nineteen M.S. degrees and five Ph.Ds. have been 

awarded, and forty-one M.S . and eighteen Ph.D. candidates are enrolled at the 

present time. 

The Organization of American States has sponsored a programme of scientific 

cooperation among Latin-american countries by offering fellowships for graduate 

work in a n~ter of selected centres of research in Latin America. 

I have mentioned only a few events, mainly the ones with which I have been 

familiar or connected with in some way. Apart from these international cooperation 

programmes, there have been a number of cases handled less formally, i.e., through 

a direct interchange involving one local and one foreign scientist, both 

interested in developing a new laboratory in an area of common interest. My 

experience in many of these cases has been most rewarding . In almost all the 

cases the results have been positive with varying degrees of success, ranging 

from the creatio~ of a nucleus of contact in an advanced country to the permanent 

settlement of the invited scientist in our institutions. 

so far, I have tried to show some of the positive features of international 

cooperation in science. Let us now look at some of the drawbacks . To carry out 

successfully many of these programmes, a great deal of effort to overcome 

obstacles , ranging from simple bureaucratic difficulties to problems related 

with the import of equipment and chemicals, was required. These are, however, 

relatively minor things when we try to analyze the situation from a broader view. 

The first serious question to be put is: what are we going to do with the 

scientists that are being trained? The problem in Brazil is not yet very 

serious, though some signs already are evident of a lack of jobs for physicists . 

For the time being most of our Ph.Ds. can still find posts in new growing 

institutions within our universities or government research institutes. The 

most important market, the one concerned with the development of our own 

technology, simply does not exist and is not foreseen for the near future. Our 

industry, though very prosperous, is controlled by multinational firms which 

have no interest in establishing research and development laboratories in Brazil. 
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This is a very serious situation hindering our scientific and technological 

development and keeping the countr; in economic dependence . Every country has 

the right to become technologically independent and this is the only way for 

true development. Is there no other alternative than the transfer of technology 

from the developed countries? 

The second serious drawback is the political situation of most of the 

undeveloped or less developed countries, such as Brazil . Science , like other 

branches of human endeavour, requires a free atmosphere to flouri sh . Unfor­

tunately , such an atmosphere does not exist in the country, and this reflects 

on our universities , where the new generations of scientists are being trained . 

Since 1964, a disguised form of military dictatorship is ruling the country, 

r emaining into power through the alleged pretext of fighting subversion. In 

order to justify their permanency, a "phantasmic monster" was created, a kind 

of monster no one believes in . Many eminent scientists were forced into 

"r etirement" , thus dismantling flourishing schools in different fields of 

science . The last blow happened in 1969 with the forced retirement of more 

than forty distinguished scientists ~~d the suspension of their civil rights 

for ten years. Most of them live in exile inside , and some outside the country , 

where they hold prominent positions in outstanding universities all over the 

wor ld . 

Nobody doubts that the basis for development is education. And here comes 

the fundamental question of how the rich countries can help the poor ones . This 

is a very difficult problem, as education starts from the moment a person is 

bor n and continues all through his life. Not only large funds and continuity 

are reqt~red but especially highly qualified educators . Such prograomes should 

be maintained , improved and enlarged , and they deserve the highest priority. 

Finally, allow me to say a word about scientific cooperation. Men of 

science usually communicate easily, since they all speak the same language . 

To contribute towards the advancement of science, to stimulate scientific 

research , to act as a sort of federation of specialized scientific societies 

alr eady in existence and stimulate the creation of new ones , the Brazilian 

Society for the Progress of Science was founded in 1948 , and has t oday over 

4 , 000 members . In 1973 the first steps were ta.l{en to join similar societies 

in the continent of Ji.merica . The first meeting was held in Hexico City on 

27 June 1973 , during the Conference "Science and Han in the Americ.s.s" which was 

attended by representatives of the American AssociatiOn for the Adva.1cement of 

Science , "Consejo Nacional de Ciencia y Tecnologia (CONACYT) de Mexi can , 
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"Sociedade Br asileira para o Progresso da Ciencia~, and similar bodies from 

Colombia and Peru . In the f ollowing years other societies j oined in this effort 

and the first i ssue of the journal "Interciencia" , published in three languages, 

appeared. This j ournal is sponsor ed by the tr.f.ssociacion Intercienciarr which 

was f ounded in 1974 f or t he purpose of linking the scientific community in the 

Americas. 

There are, I believe, under different names, about 40 societies for the 

advancement of science in the world. Maybe it is about time to think of an 

international federation linking all these societies. 
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SOl\IE PROBLEMS OF EUROPEAN SECURITY. DISARMAMENT 

AND COOPERATION 

Previous Pugwash meetings often discussed the problem of security, co­

operation and disarmament in Europe. The reason may be that Europe plays a 

special role in the security of the world. The density of conventional and nuclear 

weapons in this continent is the highest; two mighty military groups: the NATO and 

the vVarsaw Pact forces are in direct contact and confrontation with each other. 

Although great strides were made in the process of detente -after the long era 

of the cold war, satisfactory relationships and cooperations between the two parts 

of Europe, with their different political, socio-economic and military systems, 

scarcely exist. 

In the process of detente an important advance was the signing of the Helsinki 

Final Act by the leaders of thirty- five nations from Europe, Canada and USA. 

The Helsinki Agreement 

The Helsinki Final Act includes the following problems (called al s o ''baskets"): 

1. questions connected with security in Europe; 2. cooperation in the fields of 

economy, science, technology and environmental protection; 3 . cooperation in the 

humar..ities and in other fields; 4 . steps to be tal<en after the conference. 

With regard to the first basket, some basic principles have appeared for the 

first time in a multilateral international document. These include the pr inciple of 

the invulnerability of the bour~daries , declaring that the participating states regard all 

the boundaries of each other and of all European states inviolable, so that from now on 

they will refrain from attacking them. It was also the first time that the rights of 

per 3ons belonging to national minorities , and the obligations of the states toward them 

are formulated in a multilateral international docurr..ent. The basic principle on human 

rights states clearly that the states must respect the rights of their citi 7.ens belonging 

to national minorities, ensure their equality before the law, and their full equality to 

assert their human rights and basic freedoms. 

The first basket also deals with certain milita r y questions, unde r the title of 

the so-called "co!l::idence-building arrangements", but not in the fr amework of the 
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military problems since the latter were placed out of the scope of the Conference. 

Undoubtedly, there exists an interrelationship between the political and the military 

sides of security; inasmuch as the positive steps undertaken on one side affect favourably 

also the other side. 

The atmosphere of detente was, for example, favourably influenced by the mutual 

and advance information on major military manoeuvres on the part of the participating 

states, especially if these are intended to take place near frontiers . 

The second basket discussed the possibilities and forms of economic cooperation 

between the European states . A broad cooperation in the fields of trade, industry, 

science and technology, environmental protection, communication and transport was 

aimed at. The chapter on scientific-technological cooperation specified many fields, 

some old ones, like agriculture, power, physics, but also new areas, such as seismic 

studies, research in the problems of glaciology, life under conditions of perpetual frost, 

space research and so on. Cooperation in the field of environmental protection was also 

proposed. 

The Helsinki Agreement proposed the extension of personal con:::-:ections between 

scientists, the exchange of informations, as well as extension of trade information, 

marketing, standardization, development of business connections, unification of medical 

and other controls, and the settlement of trade disputes. 

The third basked of the Helsinki Final Act deals with cultural, educational, 

informational problems and human relations . The general political introduction states that 

the cooperation in the cultural, humanitarian and other fields will be carried on on the basis 

of the principles of sovereignty, of non-interference in domestic affairs and the respect of 

the national legislations. The aim of cooperation in these fields is formulated in the 

introduction, as strengthening peace and understanding among nations, and the intellectual 

enrichment of the human personality. 

After Helsinki and before Belgrade 

One of the most interesting problems to be discussed at the Pugwash meeting in 

Munich is perhaps the present state of affairs concerning European security and cooperation, 

the developments since the signing of the Final Act in 1975, and the tasks ahead before 

the Belgrade Conference. 

Generally speaking, we may state that considerable advances were made in the last 

two years towards the fulfilment of the expectations of the Helsinld Final Act. In some 

respects good results were obtained, in others perhaps more could be achieved. Frankly 
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speaking, however, some serious problems have also arisen which are worthy of 

discussion. 

Immediately after the signing of the Helsinki Final Act, published opinions were 

expressed that the socialist countries have gained more from Helsinki than the free­

market countries. Later on "Soviet military threats" were mentioned by some political 

leaders and generals. Recently, the problem of "dissidents" and "violation of human 

rights" in the socialist countries is being posed as the centre of a political campaign. 

These symptoms can hardly be evaluated otherwise than as efforts to halte de'tente, scale 

up the armament race, and throw dissention among states. 

The fundamental question of international relationships is: are we able to make 

the processes of detente irreversible? 

The most important steps are well knmvn: the whole of the Soviet-American 

relations and their actual central element , the limitation of the strategic arms (SALT); 

further development of European security and cooperation between the countries, which 

accepted the closing document of Helsinki; and, not in the last resort, the disarmament 

deals and agreements, respectively , concerning various problems discussed by diplomats 

and experts in Geneva, Vienna and at the U.N . forum. 

With regard to Belgrade, if we try to assess the period since Helsinki nearly two 

years ago, we shall approach the truth perhaps best by stating that the European conditions 

are characterized by the most essential political principles belonging to the so-called 

first basket of the closing document. The most important thing is undoubtedly that peace 

prevails on the continent. 

Some circles, however, try to stop further development of European cooperation, 

and remake the achievements attained so far by referring to the protection of the spirit 

of detente and voicing the need of accounting for the implementation of the principles 

accepted in Helsinki . Some groups try to discredit the socialist systems in the eyes of 

the European public opinion. 

The second basket contains the principles of economical and other cooperation. 

And although the results are in this respect rather considerable, the concentration of 

efforts against any further development is also apparent, e . g. the campaign to discredit 

the financial credibility of socialist states , which has been going on for months. 

In addition, the campaign to present the "Eastern trade" as a source of political 

danger is carried on with at least the same intensity. 
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The Common Market keeps up l imitations, which directly contradict the spirit 

of Helsinki. The proposals for the Common Market and CMEA to arrange their 

relationships, or for calling together all- European energy, or traffic consultations, on 

a level and with the intensity they deserve, have still not been met by deed. Only the 

org~mization of an environmental protection conference offers some hopes. 

The extraordinarily rich contents of the third basket, concerning exchange and 

mutually useful flow of people, culture and various informations, were practically 

manipulated and deformed by certain quarters so much so that instead of the renaissance 

of contact, a falsified, truncated varia_'1t of the document may become the basis of 

slander, ideological and national insult, and, last but not least, organized political 

intervention. 

The Helsinki document of European safety and cooperation calls for the multiple 

extension and development of the interstate relationships, and not to prescribe the norms 

of one or another social system as a preliminary condition for cooperation. 

Disarmament : a commandment of our days 

The common opinion of the an alysis of international power relationships, the 

armament experts and the scientists playing a decisive role in the worldwide technological 

context, is that the elaboration of the disarmament measures must be given absolute 

priority at the negotiations between the socialist and free-market countries. Disarn­

ament is a commandment of our days. 

There has never been a more actual consultation on disarmament, to ensure the 

possibility of cooperation of every nation and government, than the Extraordinary General 

Assembly of the U.N. dealing with disarmament, promises to be. 

The course of consultations on disarmament in Geneva and elsewhere, based 

on a defined agenda, may be influenced favourably by worldwide consultation to be held 

after this U.N. Extraordinary General Assembly with its purpose to advance - as it is 

to be hoped- disarmament by definite decisions. 

Credible data on the state of military forces in both opposing sides have been 

available for a long time. How and what could and should be reduced is, however, a 

subject of long-lasting bargainings. 

The Mutual Force Reduction Talks in Vienna, for example, have been going on 

for years. The only encouraging thing which could be said about them is the fact that 

the talks continue. It is quite obvious that the problems raised at the lV.lFR talks are 

l 
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much more difficult and complex by nature than any other questions, perhaps with the 

exception of SALT. 

There are still a lot of questions left open: 7<hat is the scope of force reduction? 

Should disarmament refer only to the number of troops or, at the same time, to the 

number of weapons, tanks, aircraft, missiles and nuclear bombs as well? Should the 

number of withdrawn forces be nearly equal on both sides absolutely or should there be 

a percentage reduction? How could the principles of mutual advantage, equal security 

and status-quo be taken into account? ·what should be the first steps? How could further 

expansion of the forces be avoided during MFR talks? 

Another and even more significant problem is SALT. At the Vladivostok meeting 

in November 1974, the leaders of the world's two most mighty powers achieved a break­

through that could slow down the costly and perilous arms race. The joint statement, 

signed by President Gerald Ford and the General Secretary of the CPSU Leonid Brezhnev, 

firmly established the guidelines for the second round of SALT negotiations, restricting 

offensive nuclear weaponry by limiting both big power's arsenals of intercontinental 

missiles and bombers. What is of paramount importance, Ford and Brezhnev came to 

terms on two basic principles. Firstly, they fixed the same number (about 2400) of 

strategic delivery vehicles - such as bombers, land-based and sea-based missiles -

which would be permitted at each side. Secondly they agreed to work out a ceiling on the 

number of missiles (about 1320) that can be equipped with multiple warheads (so-called 

MIRVs). 

However, no new results have been achieved for three years. The Moscow talks 

between representatives of the two mighty powers in the spring of this year ended without 

success. The negotiations are, however, going on and both the United States and the 

Soviet Union remain hopeful th=tt a new SALT agreement can be reached perhaps by the 

next autumn. 

It is quite obvious that political detente must be followed by serious disarmament 

agreements. Otherwise detente would be in peril and interstate relations would become 

limited. 

Despite all obstacles, miscarriages and failures, detente seems to be the order 

of the day. This is valid both for Soviet-American connections and for the relationship 

between Western and Eastern Europe. There is no realistic alternative to detente, which 

is the only w~y to avert disaster _of mankind, and oon('lolidate peace. . 

Hopefully, this Pugwash meeting will facilitate the discussion of unresolved 

questions, and will promote the further development of detente and disar;nament. 
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BE FORE THE CRISIS 

Three years ago, many colleagues like myself had feared 

a continuous increase in global energy production, leading 

ultimately to a climatic or environmental disaster. This foreseen 

increase in global energy production was expected to widen 

the gap between industrialized and less developed countries. 

The conclusion was to diminish the rate of energy consumption 

in the industrialized nations, and to promote population control 

in the less developed countries, in order to diminish the 

inequality in the per capita energy consumption within a moderate 

increase of global energy production. An optimistic, but not 

unrealistic scenario by J. Holdren:estimated the increase in 

global energy production to be fourfold within the next fifty years. 

In some respects, the situation has changed ir1 the neantirne. 

Frev10usly,it was our concern to go slovl on increase in energy 

production in order to prevent a big catastrophe (of political, 

environmental or climatic nature) after some decades. 

Now, it seens to me . that the feared increase jn energy production 

will not be possible at all, 

shortage soon. This m~ght be 

but v1e 

a good 

will have to face an energy 
1l'!S it will 

thing; force us to cha::1ge 

c) our affluent style of living and adapt our economy to ensure 

at least the same quality of life for the next generations as 

we have today. But it will b~ necessary to be prepared in order 

to avoid the \vor st political and economical shocks. 

Let me give the reasons for my opinion. Possible large-scale 

energy sources for the next decades are coal, nuclear fission, 

and - hopefully - solar energy. I discount fusion and geothermal 

energy, not expecting large-scale installations within the next 

decades. 

The present distribution within energy sources is (on the basis 

of 1972) 32% coal, 65% oil and gas, more than 1% water power, md 

about 1% nuclear energy. Let us assume, that these sources will 



.. 

0 

- 2 -

contribute the same absolute amount in the future, and let us 

ask which source will furnish the threefold extra amount i n 

global energy production for 2025 in Holdren's scenario. 

On coal basis, this vwuld mean an increase in coal use by a factor of 

ten. . Though theoretically not impossible , it would need an ideal 

industrial management and the absence of political or sociological 

difficulties. Even for the United States , where 210 coa l mines 

are expected to be opened between now and 1990, when the coa l 

industry should double its recruitement within the next ten years , 

and whAn the western railroads think of tripli~g their car s 

available for coal transportation between now and 1980, thi s will 

be near or beyond the limit of feasibility . On a qlobal basis, I 

can't believe that such an increase of coal use Nm be put into effect. 

Should the threefold extra amoun t of global energy production 

be cov ered by nuclear fission, then nuclear reactors must be 

multiplied by a factor of 300 Hithin the next 50 years. Political 

and environmental pressure has grown so nuch against nuclear 

ene~gy, that this seems practically impossible - luckily enough 

for future generations. 

Now let us inspect solar energy and include here all indirect 

us~of solar energy like hydropower, Hind mills, forestry. 

0 Though it should be our aim to make use of this energy source 

as much as possible, we hav e to be aware of the fact that o _ ly 

a small fraction of the tot.al energy reacl-Jir,g· the earth can be 
2 

put to use. An opt imi s tic estimate - based on a harvest of 20 \·ljm 

and a collector area of 100 m2jcap . - has shown that we wi ll 

perhaps be able - if the technological develop~ent has been 

successful - to satisfy the pr e sent global energy need. But 

this is very probably an upper limit . 

To conclude, it seems unlikely that even the increase in global 

energy consumption as suggested by Holdren 's scenario can be 

covered by coal , fission, or solar energy . 
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As a matter c f fact, the installations of nuclear power plants 

have bee n dela yed already in the USA and vlest Germany. The 

technolo :Jical developme nt c f sol r energy is slow . Coal is on the 

:J1ay in the USA , but on l y t here , .. ~~ :r the d evelopment will 

probably stay behin~ the present e~ ~e -tatlons - hopefully for t~e 

environment. Though no rapid energy shortage i s to be expected - it 

seems that growth in ener gy production will soon become a limiting 

factor in economic grmvth . 

What will be the consequences? In our present economic system, 

unemployment: among the :...ndustr ialized nations, and very poor 

conditions in the l e ss developed countries. Any crisis will do 

most harm to the poorest. Also, any crisis endangers irresponsible 

actions. 

What can be done to prepare for the crisis? vii th respect to 

technological developments, a change in priorities: solar (direct 

and indirect use) b e fore coal, and coal before fission. Instead of 

- making propaganda for electric appliances, and developing the 

electric network, c c .1servation of energy should be our first goal. 

Furthermore, · hydrogen should_ be put to use as energy carrie:(, which­

can be stored and can be transported over relatively large 

Q distances. But much more important than technological solutions 

is a change in the whole economic ~ystem . Ulr world, capi talis t i c 

d · l · .J- • t · l · , ;st ill · · · +--' E an socla lS ~..-lc coun r les a l .r(e , a! u s a -c. IDC1XlffiUm economlc gror,,_n . v en 

the labour unions use economic growth as criterion for their political 

decisions in the (in my opinion wrong) belief that economic growt h 

and employm2nt go parallel. Therefore , it seems to me most urgent to 

develop models which aim at zero grm·rth for the industrialized nat ions, 

and at qualitative growth,coupled with sorrie self-sufficiency, fer 

the less developed nations; C1~se s:1culd ensure employment on the basis 

of more public services, by which the quality of life can be 

enhanced at even diminished material standards of living. But to 

~ 'i! 3e s s these models we would need a new value system for which on ly 

a few attempts exist. The promotion of such economic models would be 

an extremely important and urgent task for Pugwash. 
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SECURITY OF DEVELOPING NATIONS 

The security of the developing countries can only be considered in the 

light of the experience of the last quarter of this century, as ~ell as in the 

light of emerging development in the international scene. 

From the purely military point of vie~ the picture is more than disquieting: 

SIPRI (l) estimates 119 ~ars (civil and international) to have taken place 

bet~een 1956 and 1975. The sum total of these conflicts exceeded 350 years, 

and involved the territories of 69 countries and the armed forces of 81 states. 

Several tens of millions of people ~ere killed in these ~ars. On any single 

average day about 12 wars were bleeding the developing countries. 

The casual ties, and the political and economic damage as ~ell as the 

suffering and social disruption, were beyond any estimation. 

For comparison, hardly any ~ars (apart from Greece) involved the European 

or North American continent during the same period, and only 24 ~ars according 

to Quincy Wright (2) had taken place in the whole world between 1900 and 1941. 

Non-military threats or indirect threats have been equally real and 

effective. To pin-point only the dramatic contributions of one major power 

one has to remember the down-fall of Mossadek in Iran 1953, Guatemala 1954, 

Lumumba in the Congo, the Bay of Pigs in Cuba in the sixties, Laso and Chile 

in the early seventies. The total list is very probably not much shorter than 

the military one if ever the day ~ill come for it to see the light of truth. 

What is more significant is the integral function of the t~o physical threts 

to security; military and subversive. 

In analyzing the local ~ars in Asia, Africa and Latin America during 

1945-1969 SIPRI concludes: 11 the main type of ~ar in our age is the ~ar fought 

~ithin the boundaries of a single country with the aim to overthro~ a given 

regime or government and bring about changes in po~er. Predominant are, ~ithin 

this type, ~ars ~aged with the participation of the forces of foreign countries." 

·(3) 

The developing countries, of course, offer golden opportunities for such 
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manipulations. Political and economic instability is rife and often exacerbated 

by international forces. Particularly in Africa and the Indian subcontinent, 

the end of a long era of colonialism left many artificial boundaries reflecting 

historical imperial balances rather than ethnic or historical realities. Trends 

opposing integration and harmonization vere not simply ignored but often manipu­

lated and suppressed to safeguard imperial domination. 

Many nations faced so-called "Independence" day with no basis for national 

unity except a nevly invented flag and inherited armed forces. More effective 

of course was the sponsoring major po~er. 

In other corners of the world, the l1iddle East, Rhodesia and South Africa, 

an inplanted foreign ethnic minority created even more explosive and malignant 

bases of conflict. In yet other corners of the world division of ethnic historical 

units, Korea and Vietnam, to reflect the demand of the world bipolar hegemony, 

was not much less effective. 

In all events the inherent instabilities, weaknesses and divisions of the 

developing countries were viciously compounded by their inevitable involvement 

in the monstrous games of the competing bipolar hegemonies. For the dominant 

powers fighting their battles in, and with, this peripheral fringe of humanity 

is a much less expensive and risky outlet for their antagonisms. Often, for the 

competing, unrepresentative local factions it is the surest vay to power and 

profit. For the common man in the developing world, the enforced merry-go-round 

of "protective" umbrellas did not only exact their price from his freedom of 

c4oice and peaceful development, but unlike his counterpart in the developed 

world, showered him with an unprecedented hail of death and destruction. 

Moreover, the outcome of this situation of impending threats to security 

has many far-reaching results which by thro~ing their long shadows over the 

future of the developing countries may have even more disastrous long-term results 

than the immediate killings and suffering. 

First, in addition to the developing countries more than fair share of 

internal and regional conflicts and instabilities, reflecting their historical 

realities and heritage, they are ne~petually dravn into unrealistic and often 

irrelevant very expensive international confrontations which are hardly concerned 

with developing countries urgent needs or concerns. 

Second, in addition to the squandered opportunities and priorities there is 

the economic drain of the arms race. In the last 10 years developing countries 
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increased their military expenditure by 90 percent in addition to the 4 billion 

dollars in foreigh military aid received by these countries . (4) 

The value of arms trade with the third world countries in the period 

1950-1975 is estimated to be $ 40 billion. In the last few years the r ate of 

expenditure has accelerated: 11 the growth in this trade can only be described as 

explosive. The arms trade is now virtually out of control. A total of 95 

countrie$ imported major weapons ( such as missiles, aircraft, ships , tanks (and 

so on) in 1975 •••••••• The actual value of the global traffic in weapons, 

equipment and related services can only be guessed at, but a reasonable estimate 

is about $ 9 billion per year with new or ders running at about $ 20 billion 

annuall '.r Perhaps of greater significance than the rapid escalation ••••• 

The most sophisticated conventional weapons systems are being demanded and 

received ••• moreover many recent arms contracts go far beyond the transfer of 

weapons - they include training, technical support, the establisb~ent of mainte­

nance, etc •••• The spread of sophisticated weaponry obviously raises the level 

of violence, should conflict break out •••• such weapons have enormously raised 

the cost of acquiring and operating todays a_-r-m.ed forces ••• 11 (5) A newer trend 

is the significant transfer of military technology to hot areas of conflict. 

Thirdly, the divergence of urgently needed resources in addition to the 

squandered opportunities does not, unfortunately, represent the total extent of 

economic damage. "There is another link between arm supplies and economic 

development, which arises from the role of arms suppliers as one element in the 

hegemonic· relationship between suppliers and recipients. This relationship, 

.in turn, influences the economic _structure of recipient countries and the economic . 

policies of recipient governments." (6) 

"Third World nations wishing to buy or even produce weapons more sophisti­

cated than rifle s , machine guns or mortars are dependent on the goodwill of the 

governments of a few industrialized countries, in particular those countries with 

scarce f oreign exchange resources are dependent on the goodwill of the two 

super-powers." (7) 

There is little doubt that the author of this paragraph intended to enclose 

"good\olill11 in quotation brackets, the political, economic and military price 

exacted can hardly, in most cases, be included among expressions of "goodwill" 

by any stretch of the imagination. 

Fourthly, the 11 good\olilln of the suppliers is often a facade to the "good\olill" 

of the private interests of the Multinationals as has been amply demonstrated by 
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I.T.To in Chile, Lockheed in the four corners of the world, fruit monopolies in 

Central America, gold and uranium int erests in South Africa, copper in the Congo, 

and oil and Suez Canal company in the Middle East. The spectrum of pressures, 

manipulation and downright subversion offered by these examples has been the 

subject of detailed, though far from complete investigations. 

Two main international trends have had, and will continue to have, significant 

meaning to the security of developing countries, i.e. detente and non-alliance. 

During the height of the cold war, confrontation of the two hegemonies 

threatened the very existence of the human race. The threat is far from being 

removed, but an escalating balance of terror seems to lay the foundation for a 

mode of "co-existence" among the giants. The rules of the new game are still 

unfolding. Yet it is becoming more and more evident that while central frictions 

(involving the forces of the two giants directly) are meticulously restrained, 

peripheral frictions involving non-recognized spheres of vital interests of any 

of the giants are growing. 

One apparent very recent development is the reluctance for any direct military 

involvement in t hese peripheral fr i ctions by bot h camps. So the Korean, Vietnam 

and the Suez Canal examples seem to be receding, but the Angola model seems up 

for promotion. The implications to t he incidence of war and arms race are too 

obvious to enumerate. 

Non-alliance as an alternative option to the assimilation b,y one or another 

of the opposing hegemonies had its days of glory. During the rise of the tide 

of liberation movements and the free wheeling maneuvering for positions by the 

opposing camps, there were opportlli~ties of balancing or even playing one camp 

against the other. \.Jith the third world exhausting its revolutionary potential 

and settling down to the harsh realities of develo~~ent, and detente delineating 

the possible and the permissible, the political and military significance of 

non-alliance was almost contained. The nsw rise of economic confrontation between 

north and south is a much more manageable trend from the point of view of detente 

as it poses no real alternative to bipolar hegemony. In a sense this is a loss 

to all sides concerned. The build up of non-alliance and its implications of 

bolstering third world capabilities of shouldering the responsibilitie s of its mm 

future through global and independent regional associations, could prove to be a 

less expensive and risky alternative to universal bipolar hegemony, even from 
the point of view of the super-powers. 
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With all its limitations and failures, the UN still offers the only positive 

vehicle of assuring the security of the developing countries. It is surprising 

therefore that no more concern and efforts are dedicated, by these countries, to 

strengthen and extend its effectiveness. 

This international approach is justified by the basic common features 

underlying the deteriorating security of developing countries. These common 

features are illustrated by the exploitation of the developing countries basic 

economic and political defiencies and divisions for ulterior international purposes 

opposed to the real need of their security, independence and development. 

The extent of the cost of these exploitations to the security, independence 

and welfare cf these countries has been amply demonstrated over the last quarter 

of a century. The superficial shifts in the practices of the opposing camps do 

not hold any promise of a meaningful amelioration of this situation. On the 

contrary there are indications of further intensification of the risks and damages 

by further expansion of so-called conventional arms trade as well as proliferation 

of atomic weapons. An already detected upgr~ding of the cost in human life, 

suffering, and political, economic and social disruption is alarmingly mounting. 

Only the radical shift , by the opposing camps, to a policy of peaceful free 

competition with total disarmament and an end of world hegemony can place them 

in a position to reverse their dominant contribution to the insecurity and 

sufferings of developing countries. 

In the absence of such a radical shift a struggle towards a semblance of a 

just and effective world order is the only available alternative to the anarchy 

and suffering resulting from the inability of developed countries to match their 

power by corresponding responsibility. 

As U.S. Representative J ohn Breckinridge (D. Kentuky)put it in 1975. 
11 We must not lose sight of the central fact that hunger constitutes the gravest 

threat of all to world peace, of the very ability of the human race to survive ••••• 

Fewer empty stomachs will reduce world tensions, pressures and the prospects of 
wars for ourselves and our posterity." (8) 

N.B. See also the author's background document "A 'Complete' Look at Nuclear 

Weapon-Free Zones1
', prepared for the Pugwash Work shop on a Draft Treaty 

on World-Wide Nuclear Weapon-Free Zones, Geneva, 14-15 April 1977. This 

document was reproduced in the April 1977 issue of the Pugwash Newsletter. 
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ENVIRONMENTAL HAZARDS OF GLOBAL CONCERN 

INTRODUCTION (P. B. Smith) 

There is no general agreement that there is an environmental crisis. 

The philosophy that man, as one of earth's creatures, must learn to live in harmony 

with the world around him has had little effect on the dominant philosophy of our 

civilization that nature exists for the sole purpose of being of use to man. For 

this reason the sometimes acrimonious conflicts on environmental problems 

generally revolve about the question as to whether the useful effects (usually measured 

in economic terms) of a given pollutant or polluting process weigh up against the 

value of the natural systems (generally considered as having purely emotional, or 

sentimental value) destroyed. There is very seldom sought for the most harmonious 

(in the sense stated above) solution. 

Despite the hesitation mentioned above, there will be presented in this paper 

a short summary of some points of danger in the interaction of man with his 

environment. 
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Although there are many thousands of deleterious pollut ants 

and nuisances produced by human activity most of these are of 

relatively local concern and others , while being very wide-spread , 

produce essenti ally reversible effects. We will here concentrate on 

a few of the products of human activ ity where there is reason to 

believe that the deleterious effects could be both global and 

irreversible . The time scale of irreversibility must be chosen 

reasonably. With enough millennia at one ' s disposition even the 

actinides created by nuclear power production can be co nsidere d to 

be a reversible pollution, but it would be absurd to take a decis ion 

on nuclear power based on this time - scale of reversibility. For 

dange r o u s chemical pollutants it seems certain that several 

centuries will be sufficient for natural degradation to cause 

the pollutants to complete l y disappear , even in the worst cases, 

but for some of these there is a more fundamental and lasting 

ecological effect: the destruction of specific species, in 

particular at the top of t he food chain , as in the case of DDT . 

It seems possible that t h is sort of ecological damage will be 

e ventually repaired but one must think in terms of many millions 

of years. Again, measuring in human terms it would be wrong to 

dismiss the danger as transitory. 

In the following we will concentrate our attention on dangerous 

pollutants or processes for which irreversible ecological damage 

can be expected, or for which such damage - is thinkable . We define 

irreve rsible to mean pe rs i s ten t (either as pollutant itself, or 

the effects thereof) for a "long time" in human terms (more tha n 

one generation) . 

DEPLETION OF THE OZONE LAYER (P. B. Smith) 

Several reports including s tudi e s of the U. S. Nati onal 

Academy of Sciences and the U.S . Department of Transportation 1 

have pointed out that large scale use of supersonic aircraft 

may cause significant deple t ion of the ozone laye r due to dischar ge s 

of nitrogen oxydes. Impacts were estimated in the studies mentioned 

to be in the order of 1% depletion of the ozone layer per 1000 h 

flown by supersonic aircraft like Concorde or TU-144 i n the 

stratosphe re. 

It has also been suggested that other, more down-to-earth 
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sources of nitrogen oxydes like fertilizers may contribute to 
thinning of the ozone layer 2

• 

Furthermore , there is strong evidence that the 040ne layer 
may be harmed by the release of halocarbons that liberate chlorine 
atoms on photolysis by ultraviolet light. These chlorine atoms may 
destroy ozone. A study by the U.S. National Research Council 
suggests that continued release of halocarbons at a rate correspond­
ing to its use in 1973 will eventually produce somewhere between 
a 2 and 20% reduction in stratospheric ozone, with the most 
likely figure being 7%3

• 

ECOLOGICAL AND HUMAN EFFECTS OF DEPLETION OF THE OZONE LAYER 
(Ph.B . Smith) 

At this stage it is quite impossible to make any estimates of 
th e ecological effects of an increased UV level on the ecological 
systems of the biosphere. It seems i mpossib le to imagine a mechanism 
by which enhanced UV radiation could influence marine life. A thin 
layer of sea-water will absorb any extra UV present (70 ern half­
thickness at 3000 ~' compared with 44 m for 5000 ~; the latter 
figure leads to a 150 m thickness in which photosy nthesis effectively 
takes place) so that a process needing a certain dose will take 
place at the appropriate depth. Deleterious effects seem to be 
unim-aginable, since a greater mutation rate in the first one 
or two meters due to enhanced UV levels can only produce mutants 
which have to survive in competition with the immensely greater 
biomass up to the above-mentioned depth of 150 rn . 

The situation is different for land animals and plants, and 
it is the latter where the greatest danger of damage lies. In 
evolutionary terms land plants are later arrivals than sea flora, 
and quite possibly could profit from an ozone protective layer 
from the very onset. Even if this had not been the case we can be 
reasonably sure that evolutio~ due to an enhanced mutation rate, 
would have take n a different course depending on the UV dose . It 
is completely impossible to form a meaningful opinion on the question 
as to whether a different course would have been more or less 
"favourable". 

We must therefore conclude that as far as land ecosystems 
are concerned we cannot be sure at all of either magnitude or 
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direction of the effects of an increased UV level. Given the 

uncertainties, but accepting as irrefutable that genetic effects 

of some sort are certain, to those who feel that man must live in 

harmo ny with his natural environment, it would appear to be very 

foolish to bring about long-term changes in the ozone layer. 

Unfortunately as explained in the previous section, there is 

evidence that industrial, transportation and agricultural processes, 

now lying at the basis of industrialized life in our civilization 

will bring about very slow (in human terms) andlong-lasting 

depletion of the ozone layer. 

Huch more is known about the effects of UV radiation on 

human bei~gs than on ecosystems. A su~~ary can be conveniently 

found in a review paper prepared for the UN Environmen t Programme 

by experts and submit ted by IVHO (ref. 4) ; If we disregard acute 

effects which are not relevant t o the present discussio r. of the 

possible effects of long-term, relatively small (5-25%), changes 

in the UV dose rate,we can conclude that there definitely will be 

an increase in skin-cancer incidence among light-skinned populations , 

and that the lighter the skin the greater the effect will be. 

Assuming a slow decrease in the ozone layer to a new equilibrium 

value and consequent increase in UV radiation it could easily 

take a century before the skin-cancer rate of incidence reaches 

equilibrium at a higher level. 

Studies attempti ng to follow thi s effect will be seriously 

hampered by the fact that at present there is a widespread increase 

in skin c~ncers 4 , probably related to cultural changes (changes 

in clothing styles, popularity o f su1b a thing , reduc ed u s e of ha ts , 

etc.). Nonetheless, apart from any measures which the working 

group wishes to recommend wi t.h r espect to abatement of t :1ose 

influences tending to reduce the ozone layer, the author would 

like to see strong support o f the recommendations given i n 

reference 4, namely: 

1. Evaluation of present knov1ledge 

All available data on the health and other biological effects 

of UVR should be collected and evaluated with a view to establishing 

dose/effect and dose/response relationships summarized in criteri a 

documents. These are needed to obta i n a balanced a nd critical 

evaluation of existin g information which is available at national 

level. This would be of direct benefit to countries not in a 
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position ~o carry out the necessary studies themselves. 

2. Recommendations for further research 

2.1. Monitoring of solar UVR. An internationally coordinated 

network of ground-based stations for the measurement of UVR 

with uniform internationally standardized methods should 

be established. Some of these UVR measurements should be 

made at sites where detailed epidemiological studies of skin­

cancer incidence are in progress, so that corresponding UVR 

data can be obtained for assessing the dose-response relation­

ship of UVR and skin cancer. 

2. 2. EpideiYtiological studies. An epidemiological programme is 

needed for the monitoring of melanoma and non-melanoma skin­

cancer incidence in v a rious parts of the world . So that 

valid comp~risons may be ma de . Any such programme would have 

to be carried out in accordance with a uniform protocol covering 

not only UVR and genetics but other pertinent environmental 

factors as well. Data thus collected on UVR intensity and 

distribution, and on population skin-doses (from personal 

dosimeters that should be developed) could also be used as the 

basis of prospective cohort studies. 

2.3. Development of criteria and methods for identifying populations 

at greatest risk. Populations studies on the prevalence of 

skin cancer strongly suggest that persons with certain skin 

characteristics (fair skin, light eyes, freckles) sunburn 

easily, ~an poorly and run a greater risk of developing 

skin cancer, and that this is a genetic trait. Simple screening 

methods should be developed to identify the most suscceptible 

members of a population. 

2.4. Beneficial effects of UVR. Beneficial effects of UVR have 

been reported but are insufficiently documented. It is therefore 

suggested that potential beneficial effects of UVR, as well 

as the adverse effects of UVR deficiency be further investigated. 

2.5. Experimental research. More extensive studies are needed 

on the fundamental effects of UVR at molecular and cellular 

level, in particular on the photochemistry of macromolecules 
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(includinj DNA damage and repair), metabolic and cytogenetic 

effects on cells and cell constituents, on the nucleus and 

cytoplasm, and the significance of such effects for the 

induction of photobiological effects, including cancer. 

REAL AND POTENTIAL DANGERS OF GENETIC ENGINEERING (A. Quispel) 

The development of the techniques for genetic engineering and 

its real or potential risks has led to many discussions and serious 

controversies among scientists and between scientists and the 

public (journalists, lawyers etc.). Since the deliberate moratorium 

by a group of American scientists on this type of experiment until 

more insight into the risks involved is obtained, a number of 

guidelines have appeared for safe research with recombinant DNA, 

and introduction of this recombinant DNA into bacteria. We mention 

the guidelines of the National Institute of Health in U.S.A. 

and the Williams Report in the United Kingdom. Many other countries 

have accepted these guidelines in a more or less modified form. 

Still the question can be asked whether such guidelines are 

sufficient, or whether such type of research must be postponed 

or even forbidden entirely. 

When considering the dangers of a certain type of research 

we must make a clear distinction between real and potential 

dangers. Introduc t ion of a t ype of DNA coding for a highly toxic 

protein into an ordinary coli bacterium certainly is a dangerous 

experiment, since spreading of this modified bacterium might have 

extremely dangerous results (at least if this bacterium is able to 

survive in the natural selection with the normal strains). In 

most type of experimen ts which are proposed there is no reason 

to expect any dangers at all, and most probably there is no danger. 

However, because such DNA recomb inations have never been done 

before we are not sure that dangers are absent and therefore 

we must take precautions. Most probably such precautions are super­

fluous because there are no dangers, but because we are never sure 

about it we will continue to be careful. This difference between 

our attitude against ieal and potential ~angers is too of~en 

neglected or misunderstood in the discussions. 

Genetic engineering is me rely a method which ca~ be applied 

for different scienti fi c purposes and might give rise to practical 

applications. In other fields of scientific research t here is 
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a general opinion that scientific research as such is "value 

free" (wertfrei) , but that ethical aspects arise as soon as the 

results are applied. Genetic engineering is one of the first 

examples where the research itself is considered by some as ethically 

irresponsible. It is considered irresponsible because the danger 

of accidents is too great or because we know that the results 

inevitably will lead to future applications for which mankind 

is ethically unprepared. 

The real or potential dangers of these experiments consist of 

the possible escape of extremely dangerous new types of bacteria 

from the laboratory. This danger is highly overestimated as it 

is very improbable that such modified bacteria have any selective 

advantage as compared with the normal types . However , this selective 

advantage can never be fully excluded. The different guidelines 

propose two types of safety measures : physical containment and 

biological containment. Physical containment consists of laboratory 

safeguards to prevent escape of bacteria or viruses. However 

efficient these might be, technical or human failures can never 

be excluded. Biological containment consists of the use of bacterial 

mutants which can only exist under very special laboratory conditions, 

so that their survival outside in the natural environment or in 

our bodies is impossible. A fully reliable bacterium of this type 
. . 1 . )1evelooed, f . d 1s not yet ava1labe; 1f they are the Chance o acc1 ents can 

be considered to be zero. 

Even then we must realize that the technique, when applied 

not only to bacteria but to cells of higher plants and animals 

might eventually enable us to perform genetic engineering on 

human beings. The ethical problems then arising are enormous. 

Yet we must realize that such methods, if they are ever available, 
will be the only way to eliminate genetical aberrations. 

A far greater problem than the prevention of accidents 

in most probably entirely harmless experiments by reliable and 

responsible scientists is the prevention of really dangerous 

experiments, which are forbidden, by irresponsible scientific 

criminals for military or paramilitary purposes. This danger is 

not prevented by official guidelines where such experiments are 

prohibited, as long as no legal measures are taken all over the 

world to prevent such research, to prohibit any secret research 

with recombinant DNA, and to punish any trespassers as serious 

criminals against mankind. 
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A CmlfrlE~~T ON THE CONCEPT OF SAFETY UNDERLYING THE GUIDELINES FOR 

DNA-RECOMBINANT RESEARCH (L. Reijnders) 

In several countries including the USA, the UK, the FRG and 

the Netherlands guidelines have been published that are intended to 

reduce the risks of research on recombinant DNA to an acceptable 

mini mum level. In my opinion all guidelines published so far are 

based on an inadequate perception of the problem. This inadequacy 

relates mainly to the following two matters: 

1. Current guidelines have as aim the imposition of increasingly 

stricter safeguards to the degree that the risk increases that 

the experiment in question performed as planned, might make a 

potentially dangerous micro-organism. They do not tak e into 

account the possiblity that potentially dangerous micro­

organisms can be made accidentally , due for instance to 

(coTh~on ) occurrences such as infections of laboratory cultures, 

contamination of enzymes by nucleic acids (endogenous or intro­

duced during enzyme-purification e . g. on DNA-cellulose columns), 

mixing up of vials etc. Guidelines seeking to reduce the risk 

of c~cidental creation of potentially dangerous recombinants to 

an acceptable minimum would probably differ signif i cantly from 

current guidelines, especially for DNA-recombinant research 

that is currently classified in minimum or low-risk categories. 

2 . It is highly doubtful whether current guidelines are based on 

a sufficient appreciation of evolutionary perspectives. As has 

been pointed out by Eigen 5 it is plausible that not all fitter 

species have come into existence because of the phen omenon tha t 

evol u tionary pathways leading to these fitter species may go 

thro ugh "gaps" of lowered fitness. The construction of DNA 

recombinants may bridge those gaps of relatively low fitness, 

and so may provide a starting point for new evolutionary path­

ways. 

In such cases gaps may be bridged and where those pathways _ 

may lead us is uncertain. Current knowledge in the field 

of biology does not allow for very reliable predictions in 

this respect. 

This leave s open the possiblity that the work on DNA­

recombinants may (in the long run) cause large sca l e irreversible 

ecological changes ; this also creates major unsolved problems 
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in establishing a framev10rk for safety measures and sheds doubt 
especially on the long-term safety of recombinant experiments 
currently considered to belong in the lower-risk categories. 

From the perspective outlined one may wonder whether it would 
not be wiser to (re-) instate a moratorium on DNA-recombinant 
research. This moratorium may then be used to re-evaluate current 
guidelines and to investigate whether there are acceptable 
alternative strategies to reach the scientific and social goals 
that may be reached by DNA-recombinant research. 

RADIOACTIVE ~vASTE DISPOSAL (Ph.B. Smith) 

At the 23rd Pugwash Conference in Aulanko, Finland Working 
Group 5 drew attention to the potential dangers to the environment 
of nuclear energy. With respect to the present topic it seems 
wisest to restrict our discussion to waste disposal, although 
insufficient reactor safety could easily also provide a dangerous 
threat to t h e environment. 

The reactor safety issue is, however, full of uncertainties. 
These uncertainties are not t h e frequently voiced platitudes on 
the difficulties of evaluating the risk of "events with a vanishingly 
small probability of occurrence but of disastrous effect" but 
simply uncertainties due to the fact that applied design techniques 6 

and risk analyses in the reactor industry 7
'

8
'

9 are demonstrably 
much less than optimum. According to testimony presented recently 
by three reactor-safety specialists 6 inadequate safety provisions 
even make the occurrence of a serious disaster virtually inevitable. 
The officially estimated accident probability may therefore be 
off by several orders of magnitude due to the idealized calcula­
tions 7 ' 

8 
' 

9 
• 

The problem of radioactive waste disposal is also fraught 
with uncertainties. One thing is certain, however, namely that 
there wi l l be large quantities of nuclear waste if a full-scale 
nuclear energy program with recycling is started. On this point 
there is no uncertainty. That alone justifies a thorough treatment 
of the subject by the working group. 

There have been many publications on the subject of fission 
product disposal, some bordering on science fiction. Very recently, 
however, B.L. Cohen publishedan article in the Reviews of Modern 
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Physics 10 in which he con:ludes that "these wastes pose far less 

of an environmental threat than the original uranium ore". Since 

this is the most thorough treatment yet to appear, I will limit 

my comments to this article alone. 

I find it remarkable that rather detailed descriptions are 

given by the auLhor of the consequences of disposal procedures, 

whereas the principle technological steps involved, namely the 

incorporation of high-activity fission products in large glass rods 

encased in steel canisters, and the subsequent burial of these 

canisters in scme carefully c hosen geological formation, have not 

yet been carried out. 

Although few would agree that the real problems created by 

high - l evel radioactive waste are primarily technological (see unde r), 

it is nonetheless useful to point out that from a technological 

viewpoint the calculated probability of wastes reaching the 

biosphere at a dangerous concentration level begin esse r. tially at 

the point in time whe~ a given mine shaft is expertly sealed off 

with, for instance, a several hundred meters thick conc ~ete plug. 

This explicit assumption leads to the result desired by the author, 

but not mentioned is the (implicit) assumption that during the many 

decades in which a given mine is active, there be no interruption 

of authority or surveillance. It should suffice, I believe, to 

mention one highly probably scenario which is ignored by Cohen. Any 

old mine where the shaft has fallen into disrepair can b e expe c ted 

(.this is not a "small probability" but a virtual certainty*) to 

slowly fill with ground water due to ruptures and imper f ect 

sealing of the shaft to the surrounding rock**. In order to 

determine what the consequences wo uld be, one coul d, a s Cohen 

does for the scenario which he uses in his calculation, make a 

number of purely ad hoc assump t i ons concerning the conta~ination 

of ground water in contact with the s h a ft c aused b y convection 

currents brought about by temperature gradients. I feel that this 

sort of "working toward the right answe r" is not entirely proper. 

The effects of inclusions of brine calculated by Cohen are 

dependent on a particular model of a salt layer. It is known that 

these inclusions are irregularly spread in salt layers. It should 

* except in truly desert regions \vhe re there is essentially no ground \vater. 

** In the Ne therlands serious pla ns are b e i ng mad e to dispo se o f \-la ste \vhe r e 

the ground is at or below spr1ng tide, and only protected by dikes from 

being flood e d in storms. 
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therefore be born in mind that although the investigation of a 

large nuiTber of small borings around each canister could reduce 

the danger arising from a large inclusion close to the canister 

to small proportions , the economic consequences of requiring such 

an investigation prior to approval of a boring could be extreme. 

The same must be said for the presence of inclusions from which , 

due to heating, chlorine gas could be (unexpectedly) produced, 

bringing with it difficulties in surveillance. 

Cohen also calculates the effects on the population of a 

scenario in which radioactive wastes are uniformly spread over 

the continental US in order to show that the effects are negligible. 

Not that his scenario is relevant to the problem at hand, but if 

it were it should be mentioned that occurrence of food-web concen­

trations of some of the most dangerous radio-isotopes completely 

invalidates the conclusion. 

With respect to Cohen's neglect of exposure of unborn 

children because only 1% of all exposures take place in this way, 

it is relevant to note that as far as is known, a ll people 

spend approximately nine months in the uterus. 

CONCLUSION 

By far the greatest risks from radioactive wastes are, of 

course, unrelated to the scenarios used by Cohen. Not considered 

are transportation risks (which are, at least, according to all 

statis tics , very large) and the, at present, too little known 

risks associated with reprocessing plants . These would appear to 

be in any case many orders of magnitude larger than correctly 

buried waste , which in turn are, as mentioned above, much larger 

than those associated with the scenario of correctly buried waste 

in ideally sealed-off mines which is the only case thoroughly 

treated by Cohen. 

The conclusion seems to me to be warranted that the effective 

risks are uncertain by many orders of magnitude , and that this 

factor alone continues to make radioactive waste disposal one 

of the most serious problems of large-scale nuclear power application~ 

KRYPTON-85 (Ph.B. Smith) 

If reprocessing of nuclear fuel is ever to be permitted on a 

large scale the problem of gaseous releases will have to be taken 

very seriously. The problem, in particular, of retaining krypton-

85 on an industrial scale, wit' .out enormous costs, is difficult. 
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Initially the inert nature and resultant total biological inactivity 

of krypton led to the logical conclusion that it would be only 

necessary to release this to the atmosphere 10 under conditions 

in which good mixing occurred. Recently, however, certain 

indications that this may not be so simple have led some 

authorities to require that reprocessing plants be designed so 

that the krypton-85 will be retained. 

The danger in this case is that of involuntary weather modifica­

tion. Boeck 11 has shown that uniform mixing in the atmosphere, 

leading to 1% of the present MPC of Krypton-85 will produce an 

excess of 40% increase in atmospheric ionization at sea level. 

One percent of MPC is not an unreasonable concentration if full­

scale development of reprocessing is allowed. No one can say with 

any certainty what effect such an increase in ionziation will 

have. I am not inclined to worry too much about it, but on the 

other hand if it is at all possible to retain the krypton-85 

it most certainly should be done. 

POLLUTION DUE TO ENERGY PRODUCTION IN GENERAL (Ph.B. Smith) 

This subject falls properly under the subject matter to be 

treated by working group 6. Nonetheless, since I have put very 

definite criticism at the door of those contending that radioactive 

waste in fact is not a problem, I hasten to point out that there 

has as yet been no energy-production s ystem developed, which, if 

carried much further than the present-day level, will not create 

serious pollution problems. Working Group 5 at Aulanko and Working 

Group 6 at Baden have also considered this problem. No amount of 

care in the handling of radioactive wa s te , nor in s c r ubbing the 

smoke from coal and oil burning will ultimately help. It seems 

to me that the only solution for growing energy needs, in particular 

in view of the growing needs in the . t hird world, is an all-out 

program of utilization, at all levels of sophistication, of solar 

energy. It remains difficult for me to understand why the 

technological community refuses to take up the challenge to provide 

mankind with an environmentally compatible energy source for eve r. 

I can only find the explanation in the· lamentable mental attitude 

mentioned in the introduction: namely that the existence of 

"nature" is an unfortunate "mistake" and that it is man's destiny 

to destroy it as thoroughly and fast as possible. 
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WEATHER MODIFICATION (Ph.B. Smith) 

The US-Soviet draft treaty presented to the Conference of the 

Committee on Disarmament (CCD) has _a great number - of indadequacies. 

It does not seem impossible to eliminate these deficiencies, 

but there is need to make haste . We quote the SIPRI yearbook (1976) 12 

on this subject: 

"The draft required that the cor.1pl aints procedure should be 

carried out "in accordance with the provision of the Charter of 

the United Nations ". Since the Charter provides that Security 

Council decisions on substantive matters should be made by an 

affirmative vote of nine of the 15 merr~ers of the Council, including 

the concurring votes of its permanent members - China, France, 

the UK, the USA and the USSR - each i r.1portant step in the process 

of verifying allegations of breaches of the convention could be 

blocked by a negative vote by one of the great powers. There can 

be no doubt that this right of veto would be taken advantage of 

whenever an accusation were directed against any of these powers 

or their allies. Co nsidering that at the present time, and probably 

in the fores eeable future, the most likely offenders are precisely 

the great powers, or some of their allies, which are the only states 

engaged in large-scale research and development of environmental 

modification techniques, the verification provisions as formulated 

in thedraft, were devoid of practical significance. 
•I 

No treaty can change the prerogatives of the permanent members 

of the Security Council as long as the UN Charter remains unchanged. 

But there is, perhaps, no need to involve the Security Council in 

the implementation of a convention concluded outside the framework 

of the UN machinery and to resort to the services of the Security 

Council in view of its responsibility for the maintenance of 

international peace and security, there appears to be no reason 

why a single body , whatever its standing, should combine the power 

of conducting investigations v1ith that of determining the guilt 

or innocence of states with regard to the observance of a treaty. 

Separating the fact-finding duties from political judgement 

could render the verification provisions more plausible. 

''constraints on new weapons before they have been fully 

developed, and especially on warfare techniques which are inherently 

indiscriminate and unpredictable in t he ir effects, could as 

preventive measures, contribute to the circumscription of the arms 

race. But to be effective, the co nstraint s must be comprehensive 
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and contain no loopholes. The US-Soviet draft convention on the 

prohibition of env ironmental modification techniques did not meet 

the above requireme nts. It would ban the use of these techniques, 
without banning their development. Moreover, even the no n-use 

commitment was qualified. It was limited to those techniques which 
produce widespread, long- l asting or severe effects, and which, 

because they are of uncertain effective ness, unpredictable and 

double-edged, that is, potenti a lly hazardous to the user himself, 
can hardly be conceived as weapons of war. On the other hand, the 
techniques which do not produce widespread, long-lasting or severe 
effects, but which could be important in tactical military operation . 
because of their ability to hit more precisely a selected area, 

would escape the ban. Another important drawback was the lack of 
an impartial machinery to establish facts of violation. The proposed 
complaints procedure depending entirely on the good-will of the 

permanent mewbe rs of the Se curity Council seems to be of little 
value. Elimination of these, as well as other shortcomi ngs described 

above, could make the contemplated agreement really meaningful." 

HEALTH-RELATED HONITORI NG (Ph.B. Smith) 

Several of the subjects mentioned in this paper as well as 
countless other sources of pollution, may cause health damage. 

Besides the problem of weighing the alternatives of "economic" 

losses against "environmental" losses there is very frequently 

considerable uncertainty concerning the real extent of surmised 
health damage cua·sed by different pollutants. In order to diminish · 
this uncertainty a program of pollutant ·moni taring, especially 

keyed to circ~stances where medical statistics make it possible 
to carry out a meaningful search fo r correlations with h uman 

health, has been proposed by the WHO and UNEP secretariats 13
• The 

proposal makes use of advice from e xpert consultants. This excelle nt 
proposal should be supported by the Working Gro up . 

1 4 In a recent study made by t he Gron i n gen Ce ntre f or 

Environmental Studies on t he possible operationalization of the 

"Standstill Principle" for the European Community it is recommended 
that the European Community adopt the procedures described in 

WHO/UNEP paper. 

There is, of cours e, no guaran tee that the resul ts of s uc h 
monitoring activities will produce any effect on social , economic, 
and industrial de velopments. To simply cry out that t he ship· is 
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sir.king does no t keep it afloat. Nonethele ss i t is a positive 

symp tom that aware ness along t hese lines is growing. 
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A LIMITED NUCLEAR WEAPON-FREE ZONE 

IN CENTRAL EUROPE 

During the past · few years the possibility of establishing nuclear 

weapon-free zonesof different patterns has been discussed in the Pugwash 

Conferences, with general agreement that nuclear weapon-free zones would 

lessen the risk of a nuclear war. 

A first nuclear weapon-free zone consisting of several neighbouring 

nations has been negotiated in Latin America, but the treaty establishing it 

- is not yet in force. Other regional nuclear weapon-free zones 'vere considered 

but the difficulties encountered in this creation led B. Feld,after the Nadras 

Pugwash Co~ference, to present the draft of a treaty establishing a world wide 

nuclear ·weapon-free zone open to any country that is willing not to develop or 

to accept possession of nuclear weapons on its territories, and not to deploy 

or to pe~mit deployment of nuclear weapons on its territories. 

Similar approaches are inadequate ~n the case of Central Europe where 

a large number of nuclear weapons belonging to the United States or to the 

Soviet Union are already deployed ~n different countries. It would be 

important to improve this situation, which is very ominous, becau~e Central Europe is 

the region where a major nuclear war very likely would begin. 

Indeed, the withdrawal from all European countries of all nuclear 
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w~ apons no t be longing to the coun try in which they are depl oyed was proposed 

and discusse d in Pug~,Tash Conference s s everal years ago. This proposal would 

have created a large nuclear weapon-fre e zone in Central Europe including the 

entire territori~s of Belgi um, the Ne th~ rl ands, West- and East Germany, Pol and 

and Czecho-Slovak i a . But no agr eement could be reached on this proposal, ess en­

tially because it wa s far too unbalanced between the Gnited States and the 

Soviet Union. It i mplie d that all the American nuclear weapons deploy~d in 

Europe would have t o be ret~rned to the United States across the Atlantic 

Ocean, more than six t housand kilometres away from the border bet~veen the 

countries associated by the North Atlantic Treaty and those associated by 

the Warsmv Pact, whilst the nuclear weap ons deployed in Central Europe by the 

Soviet Union would have to be withdra~-n less than a thousand kilometres a~vay 

from this border, just across the eastern border of Poland. 

Considering the reason for this failure, I presented verb ally, during 

the 1976 Pugwash Conference in Muhlhausen, at a meeting of Working Group 3," a 

less ambitious but seemingly. more realistic proposal ai med at the creat ion of 

a rather narrow nucle ar weapon-free zone ex tending on both sides of the bor de r 

b~tween ~k st=- and East Ge rm any . Thi s pr oposAl Ha$ bd r: f l y me. nr- :i _ or> ~ d in t he re~ n r t 

of Working Group 3 (§ 4) with the expressi on of the doubts of s ome rr.em:, ers ~.Jh o 

considere d that it would not increase security in Europe,and might be soon over­

taken by the development of new technology . 

These doubts .- on the importance of a limited nuclear weapon-free zone 

in Central Europe underestimate the serious risks involved in any de ployment of 

tactical nuclear weapons, including mini nuclear weap ons, close to t he border 

between West- and East Germany, even if the use of such \.Jeapons requires a _ deci­

sion of the highest authority in Washington or in Moscow. It should be kept 1n 

mind that the b ·a ttle units stationed near this very s ensitive border would 

be immediately engaged in fierce fighting in · case of a war started in this 

region, for instance by an attempt to change by force the status of Berlin. If 

then, on one side or the other, some of these units, endoo;..·ed with nuclear ~..rea pons, 

were in a difficult situation, such as -the threat of being surrounded, the com­

manding officers in_ charge might exert an irresistible pressure to obtain the 

authorisation of using their muclear weapons which mi ght fall 1n the hands of 

the enemy. A nuclear escalation might thus start, as a result of a local set­

back, even of no great significance . _ 
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To avoid a nuclear wer that might start without a deliberate deci­

S1 on of any of the parties involved in a conventional war , it appears thus 

very important that no military uni t likely to be immediately engaged in first 

line fi gh t ing at the beginning of a war be endowed with nuclear weapons of 

any kind . But such a nuclear disarmament of the first line troops in Cen tr.Jl 

Europ e wi ll be acceptable by both parties only if, in case of a nuclear atteck 

on its troops by the othe r party , each party has the possibility to quicY.ly 

support the se tro ops by means of short or middle range nuclear weapons, whi ch 

shoul d thus be depl oyed not too far away from the probable initial fi ghting 

line. In such a case it should even be possib le to bring back to the fighting 

troops short r ange nuclear weapons (transported , for instance, by helicopte rs). 

It was t he considerati on of al l these requirements whi ch led to the 

proposal made last year of the establishment of a limited nuclear vleapon - free 

zone 1n Central Europe . To have at fir ~ t a simp l e and clear definition of such 

a zone , it was proposed that it might extend from t he Rh ine to the Vistul a, 

covering a part of West Germany, the whole territory of East Germ any , a part of 

Poland anci of course Berlin . This nuclear \·Jeapon-free zone would no t be exactly 

symmetrical with r e spect to the border line hetHeP.n Hest - and East Germany bu t 

would extend approximately at equal distances , some 500 km , west and east of 

Berlin. On its southern side , it should include a large part of Czecho-Slovakia 

(Bohemia and Moravia). 

Such a nuclear weapon-free zone should be acceptable to the United 

States as well as to the Soviet Union, because the '\vithdrawal from it of all 

• nuclear weapons would have similar consequences for both , the Ameri c an forces 

in Europe keeping the possibility of deploying t he ir nuclear armament 1n 

Belgium, in the Nether lands and on the left bank of the Rhine in West Germany. 

An ob j ection to the proposed withd r a'\.Jal of nuclear weapons from all 

the advanced positi on s 1n Central Europe is that it would lessen the deterrent 

effect of the nuclear armament deployed in Europe 1n face of a possible conven­

tional attack. I don't think that this diminution of deterrence is sufficient 

to overbalance the g re a t advantage resulting from the considered wi thdrawal, 

with a smaller probability of a nuclear '\var. Anyway this diminution of 

dete -.:-rence would be much smaller than th2.t \vhich would result from a "no first 

use agre emen t",and the United States might accep t it even if they continue to 

refuse any no first use agreemen t. 
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The focus of my concern with international relations has been 

the rationaliza tion of a strategy alternative whose technical name 

is Graduated and Reciproca ted Lnitiatives in Tension-reduction -­

GRIT, which is not only easy for people to remember but also sugge st s 

the kind of determination and patience required to successfully 

apply it. 

GRIT is a strategy in which nation A devises patterns of sma ll 

steps, well within its own limits of security, designed to reduce 

tensions and induce reciprocating steps from nation B. If such 

unilateral initiatives are persistently applied, and reciprocation 

is obtained, then the margin for risk-taking is widened a nd somewhat 

larger .steps can be taken. Both sides, in effect, begin ed~ing down 

the escalation ladder, and both are moving, within what t~· ~ey perceive 

as reasonable limits of national security, toward a polit ical rathe r 

than a military resolution. GRIT is not a s ubstitute for ~he more 

familiar proce!;s of negotiation , but r athe r a facilitati ve· , paral le l 

process designed to enable a nation to take the initiative in a 

situation v;here an unsatisfactory status quo has become frozen 

which is precisely. the situation in Europe today a s far as the 

confrontation of the military forces of East and West ar e concerned . 

over the past 15 years or so t h ere has been considerable 

experimentation with t h e GRIT strategy -- bu t mos tly in t he laboratory 

There have been sporadic GRIT-like moves in the real world -- for 

example, the graduated and reciprocated pull-back of U.S. and Soviet 

tanks, which were lined up prac tically snout-to-snout at the height 

of the Berlin Crisis but for the most part these have been one-

shot affairs, always tentatively made, and never reflecting a 

genuine change in basic confrontation strategy. 

The one exception to this dictum was The Kennedy Exoeriment 3 as 

documented in a significant paper of Amitai Etzioni by this title. 
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This real-world test of a strategy of calculated de-escalation was 

conduc ted in the period from June to November 1963. The firs t step 

was President Kennedy's speech at The American University on June 10, 

in which he outlined what he called "A Strategy of Peace", praised 

the Russians for their accomplishments, noted that "our problems 

are man-made . . and can be solved by man", and he then announced 

the first unilateral initiative -- the United States was stopping 

all nuclear tests in the atmosphere and would not resume them unless 

another country did. Kennedy's speech was published in full in both 

Izvestia and Pravda, \vith a combined circulation of 10,000,000. On 

June 15, Premier Khruschev reciprocated with a speech welcoming the 

U.S. initiative, and he announced that he had ordered production of 

strategic bombers to be halted . 

The next step was a s ymbolic reduction in the trade barriers 

between East and West; on Octo:Jer 9, President Kennedy approved the 

sale of $250 million worth of wh eat to the Soviet Union. Al~~ough 

the U.S. had proposed a direct America-Russia communication link 

(the "hot line") in 1962, it wasn't until June 20, 1963 after the 

Kennedy Experiment had begun -- that the Soviets agreed to this 

measure. Conclusion of a test ban treaty, long stalled, was appar­

ently the main goal of the experiment: multilateral negotiations 

began in earnest in July, and on August 5, 1963, the test ban treaty 

was signed. On November 22, 1963, the Kennedy Experiment came to an 

abrupt end -- in Dallas, Texas. 

Had this real world experiment in calculated de-escalation been 

a success? To most of the initiatives taken by either side, the 

other reciprocate d, and the reciprocations were roughly proportional 

in significance. What about psychological impact? I do not think 

that anyone who lived through that period will deny that there was 

a definite warming of American att itudes toward Russians, and the 

same is reported for Russian attitudes toward Americans they even 

coined their own name for the new strategy, "the policy of mutual 

example"! 

Although by no means ideal or uncomplicated, the present status 

quo in Europe would appear to be generally favorable for successful 

application of GRIT. strategy to unfreeze this force posture. 
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For one thing, there is a rough parity of military power between 

East and West in this region; both strategic and land-based tactical 

nuclear forces are sufficiently balanced for political deterrent 

purposes (although what the super-powers call "tactical" may be 

realistically perceived by Europeans as disastrously "strategic"), 

and according t o a recent Brookings Institution report the quantitative 

balance in conventional forces". is not so adverse to NATO as 

has often been claimed." For another thing, Loth the U.S. and the 

U.S.S.R. have powe rful motives for reducing forces and tensions in 

Europe, as do the Europe a n NATO and Warsaw Pact countries, of course 

-- mutual need for reducing t h e cost of maintaining such large forces 

(estimated to be nearly $18 billion a year for the U.S.), mutual fear 

of conflict escalation to nuclear levels, mutual desire for increasing 

trade and technologic a l exchanges , for example . 

Both the European Security Conference (ESC) and the Mutual and 

Balanced Force Reduction negotiations (MBFR) are expressions of 

these motives. But all parties are well-aware of the complexities 

that will be encountered in such negotiations . Negotiated agreements 

require prior commitment_ from all parties before any can move at al :;: ; 

by substituting post cornrnitment, via reciprocation, GRIT frees all 

parties for taking the initiative. To the extent. that GRIT is 

successful, mutual trust is increased and negotiations can move 

faster . Now, with special reference to the European situ a tion, I 

will try to spell out some of the "rules" by which the "game" of 

GRIT should be played so as to maintain national security during 

the process, to increase t he likelihood of obtaining reciprocation> 

and to guarantee the genuineness of initiat ions and rec iprocations . 

Rules for Maintaining Security 

Rule 1: Unilateral initiative s must not reduce one 's capaci~ 

to inflict unacceptable nuclear retali a tion shou ld he be attacked 

at that le vE:;: l . Nuclea::- capacity can serve rational f oreign pol icy 

(a) if it is viewed not only as a deterrent but also as a security 

base from which to take limited risks in the direction of reducing 

tensions, (b) if the retaliatory, second-strike nature of the capacity 

is made explicit, and (c) if only the minimum capacity r e quired for 

effective deterrence is mainta ined and the arms race damped. Needless 
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to say, ~of these "if" conditions have been met to date by the 

two nuclear superpowers. In the European theater, both strategic 

and tactical weapons are redundantly deployed and are in oversupply 

as far as capacity for graded response to aggression is concerned. 

Therefore, at some stage in the GRIT process, graduated and reciprocated 

reductions in nuclear weapons , along with the men that are assigned 

to them, should be initiated. 

Rule 2: Unilateral initiatives must not cripple one's capacity 

to meet conventional aggression with appropriately graded responses 

using conventional weapons . Conventional forces are the front-line 

of deterrence and they must be maintained at rough parity in regions 

of confrontation. But the absolute level at which the balance is 

maintained is variable. The general rule would be to initiate 

unilateral moves in the regions of least tension and gradually extend 

them to what were originally the most tense regions. The Central 

region appears to be the best locus for initiating GRIT. In the 

heartland of Europe, especially in Germany, the balance between 

forces is in rough parity -~ with the Pact ground forces closer at 

hand but the NATO forces more mobile . This suggests a two-stage 

withdrawal process for the U.S. and the U.S.S.R., with troops first 

removed to a location away from the heartland of Europe but near 

enough for quick return if required. Such a two-stage withdrawal 

process would also have the advantage of providing high visibility 

(i.e. verifiability) of both first-stage (arrivals from Central 

Europe) and second-stage (departures for the U.S.) initiatives~ A 

similar procedure by the Soviet Union would offer like advantages. 

Rule 3: Unilateral initiatives must be graduated in risk 

according to the degree of reciprocation obtained from an opponent. 

This is the self-regulating characteristic o f GRIT that keeps the 

process within reasonable limits of security. If bona fide recipro­

cations of appropriate magnitude are obtained, the magnitude of 

subsequent steps can be increased; if not, then the process 

continues with a diversity of steps of a bout the same magnitude of 

risk. The relative risk remains roughly constant throughout the 

process. 

The motives of the parties involved suggest the following basic 

design of GRIT moves: initiatives by one or the other of the super­

powers in gradua ted withdrawal of their own forces, it being clearly 
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indicated that (a ), if reciprocation EY the other is obtain~ d, there 

will be no replacemen t of such forces (i.e. an over-all redu ction 

will have been accomplished), but (b), if there is 122. appr oo·r iate 

reciprocation in ~ reasonable period, then the equivalent of the 

withdrawn superpowe r forces will be supplied by its allies (other 

NATO or other Wa rsaw Pact members in the involved areas) . Resultant 

(a) should be preferred to {b) by both sets of nations -- but even 

(b) would serve the interests of the superp owers by reducing their 

burden and the interests of all in de-focalizing the confrontation 

in Europe, thus enhancing the prospects for future de-escalation 

moves. 

Rule 4: Unilateral initiatives should be diversified in nature, 

both~ to sphere of action and~ to geographical locus of application. 

The reason for diversification is two-fold: first, in maintaining 

security, diversification minimizes weakening one's position in any 

one sphere (e.g. combat troops} or any one geographical locus (e.g. 

Berlin}; second, in inducing reciprocation, diversification keeps 

applying the pressure of initiatives having a common tension-reducing 

intent and (hope fully) effect, bu t does not "threa t en" the o~ponen t 

by pushing steadily in the same sphere or locus and thereby limiting 

his number of options in reciprocating. A gradual shift toward a 

multilateral initiation/reciprocation process would seem to have 

certain advantages; one would be depolarizing threat perceptions; 

another would be spreading the involvement, and hence sense of 

responsibility, through both NATO and Warsaw Pact countries; and 

yet anothe r would be maximizing the appropriateness of initiators 

and rer.ipients to the natures of t he moves. 

Rules for Inducing Reciprocation 

Rule 5: Unilateral initiatives must be designed and coa~unicated 

~as to emphasize a sincere intent to reduce tensions . Escalation 

and de-escalation strategies c a nnot b e "mixed" in the sense that 

military men talk about the "optimum mix " of weapon sys tems. The 

reason is psychological: reactions to threats (aggressive impulses) 

are incompatible with reactions to promises (conciliatory impulses); 

each strategy thus destroys the credibility of the other . It is 

therefore essential that a comple te shift in basic policy b e clearly 

signaled at the beginning. The top leadership of the initiat ing 
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power must establish the right atmosphere -- as Kennedy did -- by 
stating the over-all nature of the new policy and by emphasizing its 
tension-reducing intent. Early initiatives must be clearly perceived 
as tension-reducing by the opponents in conflict situations, must be 
of such significance that they cannot be eas i ly discounted as 

"propaganda," and they must be readily verifiable-- but they should 

not be unstabilizing to the existing military status quo or readily 

invite an attempt to take advantage. And it must be kept in mind, 

to avoid "self-sabotage", that all of one government's actions with 

respect to another have the function of communicating intent. The 

moral here, of course, is that control over de-escalation strategies 

must be just as tight and pervasive as control over war-waging 
strategies, if actions implying incompatible intents are not to 
intrude and disrupt the process. 

Rule 6: Unilateral initiatives should be publicly announced 

at some reasonable interval prior to their execution and identified 

~part of a deliberate policy of reducing tensions. Prior announce­
ments minimize the potentially unstabilizing effects of unilateral 

acts, and their identification with total GRIT strategy helps shape 

the opponent's interpretation of them. However, the GRIT process 

cannot begin with a large, precipitate and potentially unstabilizing 
unilateral act.ion. It is this characteristic of Senator Mansfield's 

(May, 1971) proposed amendment -- to cut by about half the U.S. forces 
permanently stationed in Europe in one fell swoop -- that would be 

most likely to produce destabilization in NATO/Pact relations, be 

threatening to our allies, possibly encourage Soviet politico­
military probes, and decrease the chances of successful MBFR 

negotiations. 

Rule 7: Unilateral initiatives should include in their 

announcement explicit invitation to reciprocation in some form. 

The purpose of this "rule" is to increase pressure on an opponent, 

by making it clear that reciprocation of appropriate form and magnitude 
is essential to the momentum of GRIT, and to bring to bear pressures 
of world opinion. However, exactly specifying the form or magnitude 
of reciprocation has several drawbacks: having the tone of a demand 
rather than an invitation, it carries an implied threat of retaliation 

if the demand is not met; furthermore, the specific reciprocation 
requested may be based on faulty perceptions of the other's situation, 
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and this may be the reason for failure to get reciprocation. It is 
the occurrence of r eciprocation in any form , yet having the same 

tension-reducing intent, that is critical. Again speaking psy ch o­

logically , the greatest conciliatory impact upon an opponent in a 

conflict situation is produced by his own, voluntary act of recipro­

cating. This is because this behavior is incompatible with his 
beliefs about the unalterable hostility and aggressiveness of the 

initiator. And once he has c ommitted a reciprocating action, all 
of the cognitive pressure is upon modifying these beliefs. 

Rules for Demonstrating the Genuineness of Initiatives and Reciprocations 

Rule 8: Unilateral initiatives that have been annou~ced must be 

executed~ schedule regardless·of any prior commitments to reciprocate 

EY the opponent. This is the best indication of the firroness and 
bonafideness of one's own intent to reduce tensions. The control over 
what and how much is committed is the graduated nature of the process; 

at the time-point when each initiative is announced, the calculation 
has been made in terms of prior reciprocation history that this step 
can be taken within reasonable limits of security. Failure to 

execute an announced step, however, would be a clear sign of ambivalence 
in intent. This is particularly important in the early stages, when 

announced initiatives are liable to the charge of "propaganda". 

Rule 9: Unilateral initiatives should be continued ~ a 

considerable period, regardless of the degree ~ ~ absence of 

reciprocation. Like the steady pounding on a nail, pressure toward 

reciprocating builds up as announced act follows announced act of a 

tension-reducing nature, even though the individual acts may be small 
in magnitude. It is this characteristic of GRIT which at once 
justifies the use of the acronym and raises the hackles of most 

military men. But the essence of this strategy is the calculated 

manipulation of the intent component of the perceived-threat-equals­
capability-times-intent equation. It is always difficult to "read" 

the intentions of an opponent in a conflict situation, and they are 
usually very complex. In such a situation, GRIT can be applied to 

consistently encourage conciliatory intents and interpretations at 

the expense of aggressive ones. 
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Rule 10: Unilater a l ini t iatives must be as unambiguous and as 

susceptib le to verification ~ possib l e . Althou gh action s do speak 

louder than words, even overt deeds are liable to misinterpretation. 

Inviting opponent verification via direct, o n-the-spot observation 

or via indirect media observation (e. g . t elevising t he act i n q ues tion ), 

along with requested reciprocation in the verification of hi s act ions , 

is ideal -- and what little might be los t in the way of s ecrecy by 

both sides might be more than made up in a r educed need fo r secrecy 

on both sides . However , both the U. S . and the U.S. S . R . have long 

exhibited intense suspicion of each other and placed a h eavy 

emphasis upo~ secrecy . This poses serious questions for the criteria 

for unarn.big-uousness of unila.teral initiat ives and verifiability of 

reciprocations. The strategy of GR IT can be directly applied to 

this problem: particularly in the early sta ges, when t h e risk 

potentia ls are smal l, observers could b e publicly i nvi ted to 

guarantee the verifiability of doing what was announced - - and t hi s 

should be without explicit insistence on reciprocation in this 

respect, although the implication would be s trong, indeed. Initiatives 

whose face-validity is very high should be designed -- f o r example , 

initial puli-ba~ks of forces from border confrontations (analogous 

to the tank pull-backs mentioned earlier). Th e point I am trying to 

make is that the "policy of mutual e xample" can operate to gradually 

reduce suspicions and resis tances to verification -- and this should 

accelerate as the GRIT process continues. 

* * * * 

The novelty of GRIT raises shrieks of incredulity f rom Hawks 

and clucks of worry even from Doves. Here are s ome of the questions 

I am mos t often asked. 

Question 1: What reason do ~ have to believe that~ "rules" 

which y ou admit are a nchored in individual bshavic :.-- would a ool v 

to the "behavior" of nations ? The critical poin t here lS that the 

decision-making of nations is a distillation of the thir.king of 

individual human minds, a nd GRIT is designed to influence how 

individua ls in nations think about other nations. People do te nd 

to think about nations in human terms -- i.e. tend to p er sonifv them 
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-- and this includes statesmen and political scientists, as even 

casual reading of the literature on interna tional relations will 

testify . It therefore seems reasonable to apply the principles of 

interpersonal behavior to internationa l behavior -- and by so doing, 

try to influence the latter by operating on the former. 

Question 2: Wouldn•t any conciliatory gestures on~~ 

destroy the cre dibility of our re solve and invite further aggression? 

The usually unquestioned assumption being made here is that the 

opponent shares our own perception of ourselves as being peaceful in 

intent, and therefore his blustering words, his military build-ups, 

and so on mus t be based on aggressiveness rather than on fear. How 

can THEY be afraid of peaceful, benignly-intentioned US? From such 

reasoning it follows that we must maintain a threatening image 

ourselves, lest we be taken advantage of. But there are two ways 

of creating and preserving credibility: maintaining a stance of 

implacable hostility is one way~ maintaining a stance of firmness 

but potential cooperation is another way. 

Question 3: Doesn't GRIT strategy require that good will 

already exist between the parties in conflict if it is to succeed? 

Not at all. What is required is sufficient self-interest on both 

sides. I have tried to demonstrate that in the European situation 

there exist both shared and unique motivations toward reducing 

military forces for all parties. If opponents in a conflict situation 

can be induced, because of their own self-interest, to keep on behaving 

as if they believed and trusted each other, then a general psycho­

logical principle of congruence between acting and believing will 

cause their beliefs to fall in line with their acts. In other words, 

mutual good will can literally be created in the service of mutual 

self-interest. 

Question 4: Doesn't any novel approach like this involve too 

much risk? Anything we do in the n uclear age means taking risk s. 

Escalating conflicts which involve another nuclear power unquestionaLly 

carries the greatest risk . Simply doing nothing -- remaining frozen 

in a status quo that is already at much too high a level of force 

and tension -- is certainly not without risk over the long run. 

GRIT also involves risk. But the risking comes in small packages . 

* * * * 
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The European Security Confe rence and the negotiations on Mutual 

and Balanced Force Reductions represent prime opportunities for the 

two nuclear superpowers to re duce the tensions that exist between 

them. I have outlined a s trategy which, by operating directly on 

the perceived levels o f mutual threat in a calculated f ash ion, may 

make i t possible t o r educe perceived threats and thereby facilitate 

these negotiations. Looked at in broader perspective, the European 

confrontation has many positive elements in it, many motivations on 

all sides tha t favor detente, and it t herefore offers it s elf as a 

potential proving ground for a s t rategy that is novel but yet 

appr opriate to the nuclear age in which we are trying to survive. 

The assumption behind mutual nucle c..r deterrence -- t hat we can go 

spinning forever into eternity, poised for mutual annihilation and 

kept from it only by fragile bonds of mutual fear -- is untenable. 

The ultimate goal must be to get out from under the nuclear Sword of 

Damocles by eliminating such weapons from the human scene. 

Footnote (from p.l): 

1 h. . f b th t. tl T lS lS a su~~ary o a paper y e same l e. Requests for the 
full version should be addressed to: 

Charles E. Osgood 
Institute of Communications Research 
120 Gregory Hall 
University of Illinois 
Urbana, IL 61801, U.S . A. 
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If the Special Session is to lead to practical results the Preparatory 
Commission should urge the fo).lowing points on the Governments of all Hembers 
of the UN: 

1. To free the Special Se s sion from the pressures of the arms race, there 
should be a "freeze" of military expenditure at present levels with the 
least possible delay. 

The Preparatory Commission should propose t hat the 32nd General Assembly 
(September 1977) should call on all Governments to pledge themselves to 
this freeze. 

A freeze would not be accepted as a long-term measure ; but , if adopted 
by the 32nd General Assembly, it would be a pledge that the Governments 
~ere seriously intending to disarm at a relatively early date. 

2. Representatives at the Special Sessi on should be Hinisters holding offices 
of the highest political responsibility. 

Disarmament concern s national defence and the avoidance of war. Frime 
Ministers, Foreign Hinisters and Hinisters of Finance have no other vork of 
comparable importance. They should make it their Friority Number One , and 
give it all the time and effort needed. 

J. The Governments should consider whether the Disarmament Treaty and securing 
its signature and ratification should not be left t o t he General Assembly 
itself in a series of Special Sessions. 

The great advantages of this plan are self-evident. Among others, it might 
bury a quarrel betveen China and the Soviet Union about a World Conference. 

A recommendation could appropriately be made t o the 32nd General Assembly 
by the Preparatory Commission. 
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4. The Preparatory Commission should suggest no time limit for the duration 

of the Special Session . The Special Session should last as long as it is 

doing useful work. 

5. Similarly, the Preparatory Commission should propose that the financial 

provision for the Special Ses sion proposed by the Secretary-Gener~l 

( $ 208,000) should be supplemented by an agreement that all the money 

required for the Special Session should be provided, no matter how much 

it may exceed t he Secretary General's estimate. 

6. All the proceedings of the Preparatory Commission, of the Special Session 

and of their sub-committees and even their drafting committees, should be 

held i~ c~en ses sion with the press present. It is meeting in private 

(not "secret" for all secrets are always leaked) that gives hawks, 

militari sts and bureaucrats their poHer to obstruct. 

7. In view of the l ong history of unsucce ssful ne gotiations, many delegates 

of the UN certainly feel that negotiating and carrying out di sarmament 

will inevitably be a long process, perhaps requiring many years. 

This Yiew should be resisted. 

If disarma~ent is to be carried through within a measurable time , then 

the arguments for the earliest possible start are overwhelming: 

i. If the forces are to be disbanded and the weapons scrapped within 

10, 15 or 20 years; 

and if, in that interval, it is vitally important that they should 

never be used in war, 

it follows inexorably in logic that every dollar spent on t hem is 

pure waste - it is thrown a\.;ay on armaments which will soo~ be 

scrapped , and which must never be used till the scrapping occurs. 

ii. When disarmament comes, in 10 or 20 year s it will bring gr~ at benefits: 

lower taxation, more money for housing, education, nations..l health , 

aboli shing world poverty. 

If these oenefits will accrue in 10 years' time, why not ~' when 

they are very urgently required. 

iii. While the nuclear stockpiles exist, there is the danger of holocaust 

by "accident., madness or miscalculation" (J .F. Kennedy). The sooner 

they are abolished, the sooner true national security will return. 
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8 . Moreover , there is no r eason why the drafting of a world Disarmament Treaty 

should require a very long time . 

If it ~~dertook the task , the Special Session would not start from scratch . 

There have been International Commissions and Conferences on Dis~ament 

since the League of : ations began the work mor e than half a century ago . 

These Ccmrnissions and Conferences only achieved some ttpartial 11 measures of 

di sarmament, but they did solve all the technical and drafting problems 

involved of drawing up a World Disarmament Treaty . 

They left models which the Preparatory Commission should submit to the 

Special Session: 

i. Pre sident J .F. Kennedy ' s Draft Treaty of General and Complete 

Disarmament under effective international control , dated April 1962. 

ii. The Soviet Draft Treaty with the same title , dated Harch 16 , 1962. 

iii . Two speeches made by Sir Alec Douglas Home in the Committee of 

Eighteen, March 1962 . 

iv. Declaration ad opted by the C o~monwealth Prime Ministers, March 1961. 

v. President Her ber t Hoover's Disarma~ent plan laid before the Geneva . 

Disarmament Conference , June 1932. 

vi. Plans drawn up by the Geneva Conference in 1932 regarding : 

a. proposals for a system of reducing limiting manpower in the 

Armed Forces and Trained Reserves (conscripts and long-term 

volunteers). 

b. Reduction and Limitation of Hilitary Budgets. 

c. Reduction and Limitation of Small Arms and Ammunition. 

d. Reports on the Abolition of ,.,.eapons that assist attack 

against defence ("offensive weapons"). 

e. Washington and London Naval Treaties of 1922 and 1930 . 

f. Part V of the Treaty of Versailles 1919 which disarmed Germany . 

9. The Preparatory Commiss ion should propose to the Special Session that a 

substantial part of the national expenditure saved by the Power s signatory 

to the Disarmament Treaty should be re-allocated to the Development of 

Third world Countri~s. 
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This is an essential part of disarmament policy, recognized to be so by many 

Resolutions of the UN General Assembly. 

World Poverty i already the cause of very serious international friction, 

of serious divi sions "'ithin the UN, and of armament expenditure by Third 

World Government s , "'ho dream that they can enforce their "economic rights" 

by military power. 

The re-allocation of resources is desirable to ensure "'orld-,.,ide support 

for Disarmament, and "'hole-hearted popular acceptance of the Treaty. 

10 . The Preparatory Commission should make proposals for the adequ~te parti­

cipation of Non-Governmental Organizations (NGOs) in their own work and in 

the work of the 3pecial Session. (The World Federation of UNAs, the Churches, 

Trade Unions, International Co-operative Alliance , vlomen' s Move;nents, etc . ) . 

They should propose: 

i . that an opening day of their own first session, and of the Special 

Session, should be given to hearing the spokesmen of the NGJs; 

ii . that these spokesmen should be given seats in the meetings of the 

Commission and the Special Session where they can follow the 

proceedings at close quarters; 

iii. that they should have the right to circulate documents to the 

Delegates; 

iv. that they should have the right to speak , if the President of the 

Commission and of the Special Session give permission. 

11 . In recent years, many people concerned with Disa-~arnent have consciously 

or sub-consciously accepted the principle that "small is easy". 

But Jules Moch (Prime Hinister and H.inister of Defence of France) pointed 

out long ago that in practice this was not true : "A limited agreement 

seems to me today to be as difficult to reach as a general agreement" . 

(UN Sub-Committee , April 23, 1956) . 

On April 24, 1952, President Truman's delegate, Mr Ben Cohen, defined 

the purpose of Disarmament negotiations as follo~s: 

i . "The goal of Disarmament is not to regulate, but to prevent \iar ••••• 

by making war inherently, as it is constitutionally under the Charter, 

impossible as a means of settling di sputes . 
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ii. "To achieve thi s goal, all states must co-operate in establishing 

an open and sub stantially di sarmed world 

a. in which armed f orces and armaments will be reduced to such . 

a point and in such a t horough fashi on that no state will be in 

a condition of armed preparedness t o start a war . " 

As }IT Cohen pointed out, and as i s self-evident, the furthe r Disarmru4ent 

is carried t oward s this goal , the fewer and simpler will be the te chnical 

difficulties enc ountered, the easier the problem of inspection, and the 

less the risk that any Government will try to cheat . 

"Small is easy" is a basic fallacy. Moreover, small measures cannot by 

their nature evoke the wide- spread popular support without which Disarmament 

will never succeed . 



This document has been specially prepared by Dr. Wionczek as convener of 

Working Group 5. It is intended to serve as a basis for discussion by the Working 
Group in Munich, and for working papers submitted by participants. The latter 
should not exceed 10 double-spaced typewritten pages, plus a 250 word abstract 

for possible publication in the Pugwash Newsletter. 
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At the risk of being accused of extreme intellectual 

arrogance, let me start wi th the transcription of my edito-

rial on the subject of IVorld Conference on Science and 

Technology for Development, published in Science last r.iay: 

More than 2 years after the U. N. decision to 
convoke a World Confe r ence on Science and Tec .h.r~olo 
f!3 for Devel opr:;.ent i n i 979 , anc?.. l ess than 2 y e ars­
before it actually t ake s place, our und erstanding 
of the lir.:..l.cs bet·:,·een s c i ence ay-_j_ t e chnol o GY and -­
the development n e e d s of t h e Th ird V.'orld is still 
ver'J slimo 

In the advanced cou.."'ltries the pcsi tion seems 
to prevail that fostering science 2~d tecr~"1olo€~ -
for develo p!:lcnt 2.ncunts to est c..olishing r:1c c ern sci­
entific institutions in les s developed cou.."'ltries -
(LDCs) and .~ilc.s:::; i VE>ly tra:;.sferring ::ode :en te chr:.ol o~ 
gy t o the ::-:1~ p::."' e fe r aoly throug:1 ::)ri vat e cha:.tJ.nel so 
On t h e othe r hand , nany syokesm.sn for t:1 e un::erdev2 
loped world urd.erstc..ncl s~ie'!'lce an:i technolo gy for 
develop:nent as 2.1Jolishin.s all i n terrle:tional car­
riers t~at hinder ·the ir access to tie f~~its of scien 
t ific ancl technolo gic al pro gr e s s . It is h i 3hly - -
doubtful tha t either of t he se two extre~e posi t i ons 
of f ers a solution t o the 9 robl e~s of LDCs o Scien ti 
fie institute s, r:ms s i v e t r s...'Yl s f ers ~ an:l t e ?..rin ,-, do ·:rl1 
t~e b a rri e rs to the flo~ of kno~le~ge ~ill h a r dl y -
do t~c tric~ bec au se the c .g,_p a c i ~y of the poor wo 2.~ld 
to absorb a...'1d to use sc ie n t ific knowle dge a n d tech­
nical kno ·.-:-ho·rl in a rr.es.ni ::gfu.l ;v-c..y is very vie::o1\:o 

What t .he unierd eve2.o pe d count ries· n e ed firs t 
and. fore :-:tost is the O'..t 2. l d. u -o of ":h.ei r int e r n al sc ien 
t · f · C d ' · ., · " l "' - · · 'T h q ·' • . r r:r ~ •· ~- T l. l. an 1:; 8 C!lDO.:..':l g l.._, 2._._ .... s.ps.cl-.:/. _ e =Cn l e \ _ ..;~::=-r.u o_ 
s u ch em obj 2cti·..rc wi l l j,el~e n;i ;~o re 2.nd. a lons-terrl 
inte gr2.ted i nte r n ::-lti onG.l c..nd. G.o!Je stic effort t ~u:..:c 
on piece ~::.e:.::..l ini t i at i vos guide d by ide olo e::i cal pre ­
ferences or by :.1agic thir:.:·:ing . T.{lis r 3.t:~e r si.:n :;Jle 
pro pos ition see~s t o be fo r ;otten by xarzy , if not 
mo s t, d ip].o!·n::-.. ~s, ·s c j.8l-. -:i st s, CL~d. inte rn ;:: r t:j_ on~ btl-
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reaucrats partici:patine in the . preparato~ stages of 
the U.N. Conference on Science ~~d Technologyo At 
least this is the i:npression one has after the most 
recent meeting of the U. N. Co~~ittee on Science ~~d 
Te ch...~ology for Development (Ne'il York , Fe bru.a.ry 1977) o 

One of t~e major obstacles to the advancement 
of science a:.'1d technology in the und erdeveloped world 
ori ginates fron t he divorce b et·;,·een local :tB ::..cti­
vi t ies anO. t:w duc at i.onal and produc ·i; j_ ve ...:y s~~en 2.nd 
f rom the lack of general scientifi c and technological 
cul tu~e . Conseque::1tly, \Vha.tever k·novtled ~:;e is produ~­
ed do:Jestically is used nei ther to improve the qu 2...:.. i 
ty of education nor f or p ro ductive purposes? ~orso­
ver, the su~:Jply of internally produced scientifi c -­
kno 'illedge and technical know-hovl cloes not aut on?~tical 
ly create a demand, bec?.us e the little de::la.'J.d that -­
exists is h istorically dir~cteri to t he outs id - wo rld . 

Thus, the adva.nce:::.ent of scienc e. and te chnolo­
gy in the pool~ count:::ie s wil l d ep end mo1··<.: orJ e sta­
bl ishing perma:..'l.ent and strong lir.ks behveen tb..e ?.&D 
s,y et ~m , eci.u c ation, a.."lci the e conomy than on t:te volu­
me of imported }{no·;,ledge and an increased allocation 
of h~~~~ and fina..~ci al resources for r Gsearch insti­
tutions. In the absence of do rr.e stic de~n an::l :'or their 
out}mt, a corollary to t he absence of scientific cul­
ture , modern sc i enti f :i.c inst itutes set U}1 i r-1 the LDCs 
with help fro!ll out side v;i t!ler a·say or b e cm:1e sou.:::·c e s 
for brain dr9.in. On the other. hand, depenience on -
massive io] orts of technolo gy through tracli t i ona.l - -
ch. :~:.n::-1 -:!l ::i les.:is to the e.:l e r genc e of s.dve.nc c c\ t e c h:'l•)lo­
£!3 enclaves · that- ··oer rJetu ate themse2.ves in t he context 
of general t"ecr.L!16l o gica1 backwardne s s. 

Unfortunately , v;hile scientific co rrL"T..uni ties i .n 
t:-1e aciV2-YJ.C'ed cou..:1t ri es knov1 very little abo ut t .he r.a­
·ture of uncle rdevelo ~r.lent , t~1e li!1 ... k s c)f Do:::;t di.9lo:ns:".;s 
an d bur~aucra:ts frc~ t he ooor worl(i. w:i t!1 t h ei ::: o ·.:; -
societies are verJ ofte~1 i ncidental. Given tb.at scien 
tific and tecrillol o gical poli cy f or the develops0.:1t o~­
the LDCs must be put in the frar,wwork of the over!0'\11 
developnent policy and L'lUst build. bri d~:;;e s bet· ·:~en .i:~ ci:.:J 

and the educational and p:-oducti ve syst ems, the U.F, 
Co:1.fe rence ard Science ::..:d Tec!mology for :Je velo p::1~nt, 
ma."1..led mostly by scientists frorn the li o:- ·~h anci. cii_9lo­
r..:.ats fran t.ie South, \'/ill be facing the mcst sel1 ious 
hru1ui cap fl . 
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· Many people will react to this gloomy presentation of 

the prospects for the U.N. -sponsored 'ilorlci Conference by -

pointi~s out that it is not going to be either the first or 

the last global jamboree of little relevance. Others vall 

say that considering the magnitude of financial resources -

\A[aste d ·world- wide on not only highly irrelevci..11t but also de 

eply harmful things such as armaoents, spending every 10-15 

years S20 million dollars on a science and technology Babel 

tower-kind of a s s eobly ·is a.trifling matter. 00 

I would take the uosi tion that we ca...Yl. h a rdly afford 

anymore gl obal j r.~n :O ore e s or l3a·oel- tower assemblies on scien 

ce ~d technology not because they represent waste of tihle, 

h~~an energy and money , but because the gap in respect to -

. the scienti:ic ~~d technologic9l pcrforo2~ce of the.TICs ani 

the LDOs grov1s so fast, that it is becoming un;na.nagaole and 

breeds increasing int ernal and international conflicts. For 
,-' 

tunat el :r , sinc e we a r e s t ill t·;;o ye c..:r s s.';;ay iro:n ·,·/orld Con-

ference 1 we could do so~ething abou t it~ If well thought 
the 

out D...."ld r e a.sonatJ.y ·..,·ell man aged,/ Conference coulci offer 8. 

very much n eeded chance to <:,ll the p arties concerned for - -

arrivi~g at some sort of general cons~nsus ab out the precon-

ditions f or building sci ence 2nj t e ciu1olo ;y for uevelo p~ent 

u 0 r h U -~ , t ~ · · .. , ., , C +" . ' ~ ~ • f ~ :1.' 8 ole . uuu. ge lO l' '\;!1 8 orOr.L Q OD;. el·enc: e l ·.:;se.L J.. lS 0 or-
der of S12 million a cco rd ing to preliminary e stimat ~ s. 
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and for caking international scientific and technological c~ 

operation work better t.!l.an in the recent pasto If such a 

goal were achiev ed inst ~ad o: the mee tine de gene rating into 

the sterile political confrontation,)~onferenc.e might repr~ 
sent a.."t'l importa.'1t contribution to the de cent f uture of those 

two-thirds of the humanity who in the era of intercontinen-

tal missiles a..~d interplanetary expedit jons ca..~ot see their 

basic biological and h~~an needs satisfiedo 

The job is not at all easy not or~y because both DCs -

and LDCs se em t o 'e paralyzed oy short -t erm political consi-

derations but also - \'lha.t is ;,.:ore i mp_ort c:..nt- because scis:1ti-

fie a"t'ld technological underd.evelopuent of the LDCs is the --

:part and parcel of their. overall underdevelopment. In res-

pect to science a.nd tech .. '1ol ogy thi s me i!3.,t1 S ti12 t hile !.!1os"t --

power holders in the LDCs h2.ve very primit i ve notion of scien 

ce a.~d technologj and of its s ocie t al r ole 1 LDC scient j f i c -
_,.; 

co~n~'1i~is s are as the r~le t i ny medi oc r e copies of t~~ir 

counterparts in the advanced world , end LDC t pcr..nologica.l 

el ites are la!'gel y under- educated a...""ld defi ciently orgu.nt zedo 

All this_ would be fine and dandy as far as the DCs are con-

cerned, if a small complication wcnld not have been ta..'.;:in£; -

place in tho LDCs: most. rr.c ~Gers of these societies are sue-
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cumbing to all sorts of frustrations because of their cons­

tant exposure t .o the image of wealth and wel fare reached in 

the adv~~ced count ries and due largely -the ·poor are told 

day in and day out- to scientific and technological p~ogress 

achieved by the rich societies. 

In some recents atte~pts to for~ulate and implement 

scientific and technological policy p~ograrns in severaJ. lar-
-

ger LDCs, like India and I-ilexi co, one finds a lot of useful --

insi ghts into the problems of scientific and tecf'...nolo gicaJ. -

underdevelop.::1ent o Whj_le their Bajor discovery m~.y s ound ve-

ry trivial to rn:.:rny of Pu~,vmsh cembers frorJ the ad.vc>-YJ.ced -

countries, it is worth to be recalled~ If a society wants 

to have soci9..ll:r relevant science . a.'1.d technology and if it 

wants to use t he c>~cquired knowled ge a..."l.cl know- hoY/ for satisfy 
a ing these needs, ·the society in question must have/ mini:nal -

capacity to define them with some clarity. Once these needs 

are defined ( a..~d t..i-ley c2.:n .. 11ot be d e fined from outside ), the -

so cie t,y '.Vill b. ave to undertake a rr.aj or 2..n:i ;.2anyfold task of 

improvin2 the . genercl qu_al i ty o:' hu.:u a..>1 resources, e s t2.0lishin::; 

educational systems worthyo: that !lame, modernizing rn21age-

rial elites -both private a..Dd public, and assuring -hopeful-

ly t.hroush deso cratic means- that politi c :::l povrer \vill not -
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stay permanently in hands of primitive and unscrupulous po-

liticians, \Yhether civilian or militar-.ro In brief , t he job 

of orga."li zing scienc e and t e chnol ogy f a r de velo E_r:: en t ( a.'l"ld 
the 

this is pre sumably •;hat/Vlorld Confer ence is about) is not 

the question of mon ey, haphaz a rd institutio~s building or 

external assistance.. It is t h e o~t e s t i on fi r s t and f or er:·10 st 

of in"7;e!':'lcl s ocial tr9.Ilsfor:nation involving a long and strc 

nuoun dooestic effort that will give results only in the __long-

runo 
. ' 

Since, horleYer1 the un :. erdevelc.ped s oc ie t ies' basi c -

needs whi c h. cannot be satisfied without scientific a."l:i tech-

nological inputs, are not only urgent but are perceived as -

urgent by the growing nu.raber of people, the L:!JCs need lots of 

help from outsideo Su ch help ~ill bel ho~eve r, mo stl y use-

less if it t a~es the for~ of strict ly scien~ ific and techno-

logical cooperatioD. Si n c e the r e cannot be science and tecl1 

nology worthyof tllat n a.::ne in a s oc i al V 8-C' ij c:...."';.d urd e !'' r-e pr 5:_ 

ssive political conditions , s cienc e anJ. t ec!'.Lnolo g co opera-

tion must oe linked with t he goal of accelera ting s ocial tr:::11::; 

formation i n t he LDCs . To sustain t h at inter 

national scientific and tech~ol o gical c o op~ ra~ion or assis-

ta.Ylce is neutral arnou.'J.ts to pro pagatinc; dishonest myt.!'lso A::;-
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cording to its content, cooperation ~ay either retard -

or help social transformation. 

The job of building up science a~d technology for deve 

lopment is doubly difficult. ?irst, the present scientific and 

techn~logical backwardness of the most LDCs is much greater 

and deeper -than the backwardness that characterized in ·their pre-

socialist times relatively recent entrants in the mainstream of 

science and tecP-~ology progress -the socialist countries. -

Contrary to m3.ny belie f s, based upon ignora..~ce or prejuciice , t he 

Soviet Union before 1917, ?oJ.aY.d. 2nd Hungary before 1945 and 

China before 1948 v1ere Q'...li te a:J.vunced. in all possible res-

pects -including science and technology- in compe.rison 'Ni th 

most of Latin America, Africa and Asia of the present da.yo 

Among other t~ings, the i r elites had scientific and tectu10lo 

gical culture and tradition, tviO iopor:-tant ineredients of --

science a_~d tec~L~olo~- progress b~:J.ly mis s ing in ~ost 

LDCso r 

The ·second difficulty arises from the absen"ce of .social -

transform2.tion in the underdeveloped v:orld . ·ae all know -

that scientific and technolcgicC?..l p:::-ogress achi eved in the 

advnnced countries over the past 200 years followed and not 
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preceeded social transformation. While obviously scientific 

and technological pro gress of the XIX centu ry Europe a..Yld the 

U~~ted States had it s impact u pon the direction of social -­

tra.nsfo~"roati. on , only in the past 50 y f..!ars t h e shee:r mag.Yli tu­

de and weight of science and te chnology bec anc the de c i sive 

factor in that transforcation. I n most of the LDCs so-

ci 21 ~~~ p~litical conditions are very much different from -

tho se in the today' s advanced countrie s -whether Yle st or 

East- 100 or 50 years ago. Social transfo rmation is not on-

ly largely absent tut it tempts to procot e it are supp~e ssed . 

Onl:,• a boundless optimi~ t c a!1 detect . osj.tive soc i .al tr2.."'1.S ·~ 

fo rma tion todc:oy in the poore s t part of the globe -Sout h Asi2, 

in the ~~ chest- the Mi ddl e East, or in the perhaps neither 

too poor not too rich -Latin .A.r;J.eri ca, overrlhelmed presently 

by rnili te.ry dJct at o :::· shi~ 

Organi zers of}~~or~.d Conferen ce - ~.; c i eri.tists fro m the --

ed so~ :; l 0\'1 c;;.. consid e r :;:.ble feat of 1 .. ~.vin .<; basi c: · i Ds L:. es ~ ~v he 

LDC absolute c:.:nci re1.a~ive sci.entifi c 2..ncl t~ ch.nolo gj_c£Q b2.c1:·­

wardness and the absen ce of social transfo:cr.1atio!1 - ot:. t of the 

agenda of the mee tine . Inste adl~onferencc is expect e d to oi' 

fer the globcl overvi ew of t he progress of science and teclmolo 
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gy in the LDCs and to discuss (presumably external) obsta-

cles to its flourishmento 

Time-consuming and costly mechanisms are being set 

up to elaborate national papers thg.t are supposed to evalu~ 

te the LDC science and technoloBY progress in some 100-odd -

countries and offer ideas about future policies and actions 

in the sa~e field on national, .regional and international le 

velo The wisdoc contained in t hese pa~ers is expected to be 

distilled by re gional U.N. cor.~issions and other offsprings 

of the rapicll.~1 growing tJ. N. fanily to be discussed jointly 

at the final stage by pro:!:'ound a..'1.d eoine:nt persons that will 

lead respective official delegations to the global Con:feren-

ce. 

I cc:m ha;:-dly v:aj_t to re <:td papers on scientific and tech 

nolo gical ~prog:::-es~~nd policies of Honduras, Paraguay, Ecuador, Se 

loczl wise men . Sue 2kin~ about the part of the world I know 
- ~ -

better, I am e'.ren more cu:.c-ious to learn -from official domes 

tic sources- about the prot;ress in the sa::l e field in such -

countrie s as Argentir:.a, UrLlgu o.y or Chile, where in the most 

rec ent yc3.rs conscient s.nd we).l Ol'£.!<Tnized effort s vwre :nade by 
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patriot i c thugs to destroy -for political re~sons- local scien 

tific and technol o gical co .unities,efforts that re sulted in 
the 

the mass exodus abro a d of/ bes t hu.m 2...1'1 l ··esources available in 

these countries. 

Speaking mo:::-e seriously , the que stiorJ aris c s what r..on-

go ve::-r-12-s::-.":.sl groups o f scientists and technologists ni t h - -

high intern~tioncl · :::-eputation and proven moral solvency -such 

as Pug.vash , can do in respect to the gloocy prospects for the 

One aJ.ternat ive \';.:.1u..ld b e to forget · h e who) e thit:lg c:.:,'1<.l con-

tinu.e ctll ti vatine nos nro~ j ardinso Another, perhc.ps nore 

decen·t, is to establish contacts with other similar t::roups 

also preoccupied vd th the preparations to ·that Conference, 

zers. The presstt~e v1o u.l d aim at dedicating at least a pe.z-t 

of the 1979 jan:. bore e for the c1 iscus sion of re 2..J. is sues a.~d 

not only for p rese'ntation of se .... f- ., >ngratuJ !.>t i::. 5 uf:.::iciel :::"_£ 

ports folloy;c6. by accusations dire ct e d tor: 2.rd. s all s ort s of 

the ene::ties of the LDC s ( by the wiclel.y accs ll ted defini -:::ion 

the enemies ~re as the rule domiciled abroad ). 

All these real issues are related either to int e1~al 
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causes of the present scientific 2.nd technological backward­

ness of the most LDCs (tne absence of social transformation) 

or to the inadequate conceptual framewo .:-k of tradi tion2.l in­

ternational cooperation in the same fieldo Some of the ma­

jor i ssue s are related to both subjectso 

The topics are plenty and few of them have appeared in 

the almost com9letely forgot ten by now declaration on Inter­

national Cooperation fo.:- Deve).o pment, approved by consensus 

at the special session of the U.N. General Assembly, held in 

September 1975o The more com9lete but not all inclusive,by 

any r.aea.r.s ,list of major topics might cover the follo'.Yir..g - -

questions: 

1. What sort of local social and political cqnditions 

are necessary for building science and technolo gy in -

the LDCso 

2.. ·~-vhat kind of eC.ucation2l systens c2.y make tl.:. e job 

of building science anC. techr..ology in the L:JCs not on­

ly possible but soci ally useful .. 

3o Can science and technoloc:;y be meaningfully devel oped 



12. 

in the LTICs \rithout participation of the productive 

systems. 

4. i'/hat pu~pose, if a..rq, serv~ the mushrooming natio-

nal science and te chnolo gy councils in the LDCs in fa-

ce of the backwardness of polit "cal structu reso 

5o What characteristics should have national sc i ence 

and technoloe,y plans no t limited to purely decorative 

exerciseo 

6o Yihat kind of t echnol oror transfer the l ·DCs ~eallJ• 

need 2.r)d what makes the difference between r eal and -

s~urious tr&~sfer . 

1. In what sort of institution bui ding in t h e s e:ien 

ce and. technolo gy se ctor should tt.e LDCs ene,age Vlith-
.r- . 

out running the ri sk of bureauc!"ati zing and :f·l n all y kil-

ling the tiny e xistin~ scientific an d technolosic 8.l sv s 
~-

te:1s. 

Bo Who is responsible f or the g ro wing brai n drain - -

from the LDCs -just rich i r.1 perialists abroad or p ovier-

holding thugs at homeo 
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~his list is suggestive of many ·useful exercfses of the 

symposium type that Pugwash to ge ther with others might span-

sor between its 11unich a..n.d Varna 1978 Conferenc_es for the pur-

pose of bringing their findinss to the attention of the o~~-

nizers of World Conference hopefully before the whol e ship -

sinkso The next step would be to dedicate one day of the l\iu 

nich Assembly for discussion among those Pug'Nashi tes, whose 

hearts are not closed to the problems of the underdeveloped 

world, of mechanics of suchl~me rgency acticn program aimec 
< 

at saving World Conference for Science and Technology from -

the prenature and perh 8.:9 S not totally de served death and -· -

obliviono 

• 



~7th Pugwash Conference 

Munich, Federal Re public of Germany , 24-2 9 August 1977 

C. Djerassi (USA) XXVII-23 

HUNGRY PEOPLE - HUNGRY PESTS 

It is no surprise that "population" and "food" are two topics high on 

this Pug'r•rash Conference's agenda. Indeed, any discussion of world affairs 

must directly or indirectly deal with population and food - two subjects 

that are intimately related. The urgency of food shortages reaches regional 

or global importance only when large numbers of people suffer; if there is 

one feature of the next quarter century that can be guaranteed, it is ex­

ces~ive population coupled with pressing food requirements. It is gen­

erally agreed1 that cultivating virgin land with new food crops - aside 

from isolated areas such as Brazil - is not a global answer for the simple 

reason that we have basically run out of arable land. We are reduced, 

therefore, to increasing food production through more indirect means using 

presently available land and I would like to address myself to one such in­

direct approach. 

11 Each year an estimated half of the world's critically short food 

supply is consumed or destroyed by insects, molds, rodents, birds and 

other pests that attack foodstuffs in fields, during shipment and in 

storage." 2 In theory, prevention of such destruction offers one of the 

most immediate and simple 1days to increase the available food supply, 

and a major portion of this solution is of a technological character. 

One such -step is improved pest control -whether one is talking of insect 

pests, rodents or competitive '.'reeds - and over the short run chemica 1 
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insect, rodent or weed control is likely to produce the most visible 

results. I emphasize the words over the short run, because such emphasis 

on relatively short time frames (e.g. a decade or two), though under­

standable on political and even human itarian grounds, carries with it 

a price that is associated with the longer t erm environmental conse­

quences of such increasing dependence on chemical solutions. When 

dealing with technological matters, the molders of world public opi nion 

are by and large the citizens of the technologically most advan ced (and 

ipso facto richest) countries in the world, v1hose perception of problems 

and priorities is frequently myopic and parochial- the attitude tovtards health 

care being a typical example. It is crystal clear that hundreds of 

millions of people suffer from ~arasitic and tropical diseases, but 

since these people live almost exclusively outside the northern belt of 

global affluence, virtually no resources are allocated to the solution 

of these health problems as compared to cancer or cardiovascular diseases. 

On a global scale, these diseases affect much smaller numbe rs of pre­

dominantly older peopl~, who, however, happen to live in the most highly 

developed countries. This dilemma of greatly differing perception of 

priorities b~tween the rich and the poor is even more striking in the 

context of pest control (and hence increased food producti on) and yet 

is almost totally ignored. The usual profes si onal back grou nd of Pu gwash 

participants would suggest virtua l unawareness of this probl em, but if 

this 27th Pugwash Conference is concerned enough to in€1ude pop ulation 

and food probl ems among its agenda, a brief airing of this particular 

11 risk-benefit" problem is · indispensable. 

Pest control, be it chemical or biological, is practiced in only two 

areas, namely agriculture {including food storage) and public heal th. 
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The present public opinion r. limate in the affluent countries considers 

everything 11 chemica 111 to be synonymous vii th "unnatura 111 and therefore 

intrinsically undesir able , ~Aihile 11 biological 11 is generally equated 'tiith 

"natural 11 and therefore acceptable. This grossly si mplistic vall€ judg ­

ment also applies to pest control and it is generally assumed that 

"biologic al pest control" is desir ab le, v1hereas 11 che mi cal pes t control 11 

is invariably harmful. As usual, grey problems do not yield to black 

and white answers: Pest control of any type upsets the ecological balance, 

as indeed dc~ s man 's presence on this earth, and it is the judicious use 

of various methods that needs to be evaluated. It is not difficult to 

create a horror scenario based on the indiscriminate use of some biological 

control method, just as we are well familiar with environmental and health 

disasters associated with t he deliberate or inadvertent misuse of chemical 

approaches. 

The particular geo-economic setting enormously affects the use pattern 

and indeed the overall attitude towards pesticides. Thus in recent ye ars, 

it has been primarily people high on the socio-economic-cultural ladder who 

have started to pay more attention to the inherent drav1backs rather than 

the potential benefits of any chemical agent, be it a pesticide, drug, food 

additive or the like. We should recognize that for the next decade or two 

the chief criterion will be "safety11 rather than "efficacy". This,~~' 

is neither undesirable nor unreasonable, given the headlong and even precipitous 

technological advances of the last quarter century and the necessity for 

reflection and digestion. What is not desirable or even reasonable is to 

assume that "safety" and "efficacy11 are absolute terms or to apply them 

. with equal rigor and inflexibility irrespective of the importance of the 

problem. We have a tendency to totally ignore the cost (even more social 
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than economic) of time. Thus, the world is currently adding one billion 

people every decade and a technological solution (assuming that one could 

be created) dealing with the population problem clearly carries with it 

an eno rmously expensive time component, since every year of delay 11 costs 11 

the equivalent of many millions of people. How are these general comments 

dealing with at titudinal perceptions pertinent to the pest control question? 

Pest control is only practiced where there are people and as noted 

above this practice focuses primarily on public health and agriculture. 

Taking the fo rme r area first, unsolved public health problems are at the 

present time clearly much more significant in the Third vlorld than in the 

affluent (and therefore largely northern) countries and are frequently 

associated with the insects and related pests that thrive in the more 

tropical countries. Currently, a substantial amount of lip service is 

being paid to the need for the control of diseases such as malaria, 

onchocerciasis ( 11 river blindness") and bilharzia. Yet in actual fact, 

the affluent part of the world is really um'lilling to pay much for the 

control of these pests - either in terms of money or, even more importantly, 

in terms of technological resource allocation ·- and the poorer countries 

simply cannot afford either one. Ironically, in the affluent areas of 

the world, the public health aspects of pest control are freque ntly 

dominated by recreation al or even aest hetic co nsi der ations to the 

extent t hat a few flies or mosq uitoes in an aff l uent sub urban home can 

becorr.e t he t argets of subs t ant i al fi nancia l expendi ture and ab surd over­

kill. On a 11 per insect 11 basis, the allocations of resources are grotesquely 

skewed when one compares the wealthy and the poor. 

More relevant to t he world food probl em are t he agricult ural a~ p li­

cations of pes t control, wh ether they occur dur~ng the production or 
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storage phase. These applications range from intense, expensive, 

preventive pesticide usage in the high technology agriculture regions 

(nearly 50 % of the world's pesticide product ion is consume d in the 

USA, 25 % by Western Europe and 12% by Japan!) to desperate and 

insufficient use for survival in one-crop agricultural countries. 

The former are the sites of economic and technological wealth, where 

all new developme nts and most primary manufacture of pesticides occur, 

but they are also the countries where the greatest conce~n is expressed 

(primari~y by the non-user public) about ~nvironmental effects. The 

Third World countries (with the striking exception of the People's 

Republic of China) are totally dependent on the highly developed countries 

for present and future pesticides, but their own priorities or concerns 

are rarely taken into consideration for obvious economic reasons. One 

of these reasons is that virtually all important past and present 

developments in the pesticide field emmate from private industry (with 

its overriding profit motivation) ·in the highly developed Western countries, 

where historically and operationally there exists no public sector counter­

part to undertake that development function if private industry were 

suddenly to withdraw from that field. In fact, some withdrawal has 

already occurred during the past decade in that some large, diversified 

industrial concerns have dropped out of the pesticide area for economic 

reasons {to take the largest one - Exxon- as just one striking example), 

while hardly any new-comers have had the courage or mot ivation to enter 

it. A key reason for the greatly reduced attractiveness of this field to 

the technological innovator has been the enormous impact in the USA, 

Germany, Japan, Holland, etc. of govern ment regulatory agencies, who 

. not only decide upon the ultimate admission of a new product into the 

commercial market, but who frequently also control completely the ex-

-5-



perimental (large scale field trial) phase of such work. As was poin ted 

out recently3, developmen t times for new and environmentally more appropriate 

pest control agents are starting to approach the ten year period. The 

economic risk associated with such long term research is such that only 

primary applications to very large crops (principally corn, cotton, soya 

beans and wheat ) in high volume user countries (i.e . USA) will justify 

the financial, human and i ntellectual expenditures required to generate 

a new pest control agent in the present social climate. This climate 

is predc::1in antly created by the "non-user" environ me ntalist (living in 

the most advanced countries) who generally bases his conclusions on 

potential long term consequences with hardly any consideration for short 

term economic penalties . (When the existence of such economic penalt ies 

is realized, it is always assumed that these \'Jill be borne by industry.) 

The user (whether he lives in a highly developed or in an underdeve loped 

country) on the other hand, concentrates almost exclusively on economic 

costs at the expense of potential long term hazards. 

From a longer term (i.e. quasi-historical) standpoint, these conflicting 

priorities are not necessarily bad, since stresses of this type freq ue ntly 

result in desirable, long term changes in society. Unfortunately, these 

diverging priorities coinci de with a major, wor ld-wide food shortage, 

which is unlikely to subsi de for decades. 1 For reasons pointed out in 

the beginn in g of the paper, almost t he onl y shor t term an swer t o the 

problem involves significant reduction in food and agricultureal losses 

and spoi~ge. 4 This will require global ra t he r than parochi al outl ook s 

by government planners and agencies; it demands decisions that must be 

made within relatively shor t time frames. Unfortunately, both of these 
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. . 
requirements c.re the antithesis of t he modus operandi of go·1ernment 

agencies or of world-wide agencies such as F.A.O. Even if we accept 

development times of a decade or more for th e developme nt of funda-

mentally new pest control agents - be they chemical or biological in 

nature - incentives of pri marily an ope rati onal rather than just 

financial nature will need to be offered, which neither government 

agencies nor the general public in the highly developed countries may 

find too palatable. 

Pugwash, with its representation from North and South, East and 

West, may be a possible forum at which a listing of such incentives may 

be attempted - incentives which will take into consideration not only 

the realistic short term objectives of many Third World Countries, 

but the equally realistic short and medium term economic obj ectives 

of those technological sectors of the highly developed countrie s who 

are the only ones currently capable of significant innovative new 

approaches to pest control . How to weave this into a fabric that can 

be worn by a constituency encompassing the wide range from economically 

preoccupied user to visionary environmentalist with his long term per-

spective is a troubling question. It would be a pity- and the eventual 

price a high one - if no solution can be devised. 
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DECREASING TENSION AND "f\IISTRUST AlVIONG NATIONS 

The first thing to be said about tension and mistrust among nations is that 

they are inevitable, given the human condition. The second is that a concentrated 

effort tmvard decreasing distrust is imperative; it should be given the same 

importance as the prevention, treatment, and dimunition of disease. The third 

is that in the international arena an appeal to rationality is nearly useless, 

since nations are composed of people and people are composed of emotions, both 

individual and shared. To search for rational causes of conflict is to deny 

emotional ones: The possibility of conflict decreases as the decision maker 

acknowledges his own feelings, attempts to understand those of his counterparts 

in other countries , and tries to shape his policy--and the expressi on of it-­

with both in mind. 

I should like to explore some of the psychological aspects of international 

politics, but first, something should be said about the curious, shifting 

nature of world affairs. The overriding theme, of course, is anxiety about one's 

enemies, especially as symbolized by the possession of awesome weaponry , itself 

an expression of fierce mistrust. We have lived three decades with the 

possibilities of destruction, and in the face of that hard reality , the 

necessity of understanding the changing mass perceptions of one 1 s mm and 

other nations assumes great significance. 

Let's examine for a moment of good exa mple of shifting defens es and 

perceptions. It is offered by Steve R. Pieczenik, ~ID,in an article cdlled, 

''Foreign Policy, Ego-Defense Mechanisms, and BiHance- of-Pmver Vulnerability." 

Pieczenik describe s the progress of America's relations with China: "During 

the period 1940-45, China ha d a gove r nment \vhose nominal head Has Ge neral 

Chiang Ka i-Shek . That governmen t Has a t enuous coa li t ion bet\veen t he 

1 
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Kuomintang and the Communist party. During that period America's forei gn policy 

posture toJ ard China was as an ally against J apan and was supportive, if not 

ovenvhelming ly s ympathe tic. Th ba lance-of -pm·ler v l nerabili ·y is a vis 

China was minimum." Pieczenik then describes America 's rapidly changing 

attitude tmvard China : After World War II, our primary concern uas to \vithdra1v 

our troops and leave China to handle its a.m civil tvar . A 1946 Gallup poll 

sh01ved that 50 percent of t he American people were in favor of total lvithdra'\·Jal. 

The American gove:rnment, hmvever, sent George Marshall to negotiate a settlement 

bet'\veen the warring factions . At that point we saw the nationa list Chine se 

in terms of an all-p01verful, al l- goad Kuomintang, sup::: rior in manpmver and 

weaponry (a psychiatrist would call this attitude a fantasy of omnipotence) 

and led . by Chiang Kai Shek , whom President Roosevelt called a "major post­

World War II leader"(primitive idealization). Chiang's opposition, our 

government felt, I·Jas an inferior, Russian- dominated, communist force. 

But in 1949 the communists won the mainland, an event that _produced a 

maelstrom of anger, confusion, and frustration in the United States. Everything 

we had fought for was lost, and 1ve needed a scapegoa t. The scene was set for the 

establishment of the China lobby in Congress, lv hich demanded and g ot military 

assistance for Chiang on Ta:.tvan for the purpos e of c ombating communis m. 

We all know the scenario since then. In psychiatric terms , Americans might 

be said to have employed denial, distorti on , and projection t o dea l \vith our 

anger, anxiety, and frustr a ti on over our defeat on mainland Chi na . N01v, foll mving 

Richard Ni xon 's visit to the mainlaP~ : Jur mechanisms of defense are changing 

as talks and trade a greements develop. 

The rules are always changing . Humani.ty is unde r the constant i r.tpa ct of 
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external events, 'vhich are internali zed i n the light of preceding events. The 

relationship with other na ti ons is con::::!. nually perceived ·through the prism 

of past exp erienc~ . On the most intimate l evel, the children of a particular 

na tion are burdened with the hurts of the ir parents and even of their grand­

parents, and this phenomenon is t he fi r s t emot i ona l comp onen t of interna tional 

affairs I wish to address. 

During t hei r development, all children Hant to perceive their parents 

as strong and invulnerabl e . Pa r ents who suf fe r at the hands of an aggressor 

often trans mit their hurt and shame; they burden t heir children \vith the 

desire for revenge, and tre children seek revenge not frc.m a particular 

anger at their parents' oppressors , but because they are ashamed of their 

parents' impot ence. They want to shrnv themselves victorious a:J<?.I" both the 

enemies of their parents and their parents, a need tha t lends special 

virulence to their activities. 

A case in point is that of the Moluccan terrorists in the Netherlands, 

who recently held 160 hostages--lOS of them children--supposedly in pursuit 

of their parents' dream of political independence. 

The background to this sad drama is this: Indonesia was part of the 

Netherlands East Indies for more than 150 years. It wa s granted independence 

in 1949, and at that time, a million Moluccans in I ndonesia proclaimed 

their own independence. The ne'v Indonesian government brrught this separa tist 

movement under control, killing 1,000 Moluccans in th e process. Moluccans 

blamed t he Netherlands for this tragedy , arguing tha t t hey ha d been a s sured 

t he ri ght to secede from any governmen t formed after independence. South 

Moluccans, moreover, had been converted to Christianity during the long period 
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of Dutch rule and had served in the colonia l armies beside Dutch soldiers. Several 

thousand of them left InJoncsia during the f utile battle f or separate government; 

t hey emi grated to the Ne t herlands, \vhe r e they >vere demobi l ized . 

The t errorist s lvho have pl agued t he Dut ch and Indonesian authoriti es and the 

International Court of Jus tice a t '7'he Hague for ten years are the children 

of t hese Moluccan soldi er s ; they have never seen t he na tive i s l ands of t he ir 

parents and grandparents, but they certai n l y have felt the lvounds their 

p.tr ents. felt from exile and defeat. i: '.)reover, the par ents identi f ied '"ith 

the colonia list Dutch : They embraced t h e ru l ers r religion; t hey l.Jent to t he 

rulers' homeland. To their offspring they communica ted their anger at the 

oppressor, t he Indones i an government, and possibly a di spla ced anger at them­

selve s for havi ng i dentifi ed with t he Dutch , i nspiring in th eir children a 

particularly violent desire for revenge . 

As do young Palestin:.":ans throughou t the lvorld, the Moluccans commit 

vitriolic, terrorist acts in the name of a homeland they have never seen. 

Their extremism is partly the result of a complete lack of r eality testing : 

To young Palestinians scattered around the globe, the oranges from Jaffa 

are bigger than life. 

Psycnia tris ts \vruld describe ti-e emotional aspects of the activities 

of young and vengeful groups as a f o~m of displacement: One generation assumes 

in distorted form the hurts of its parents. The Bangladesh and Arab-Israel i 

conflicts bear a ll the marks of t hi s. I t is particul arly obvious in the ca se 

of the Arabs and Israelis: Israelis see the pres en t Horld arena and t hei r 

pres ent enemies in the light of the exp erience of their race . Israel Ha s 
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formed by survivors of pogroms and concentration camps. The Arab perception 

of Israel is colored by the Arabs' experience in the Caliphate and under 

colonialism. Historical attitudes like this prevent r eal contact and theref ore 

decrea s e t he oppor tunity for rea lity testing . The result can only be 

destructive. 

It is important, therefore, tha t international policy makers be sensitive 

to the mas s hur ts --national '1\l ounds, as it were--that may exist. Such injuries 

a r e not hea led by time: There is good reason to believe that the hurt 

transmitted from one generation to the next i s markedly aggravated as it 

crosses the boundaries of time and pla ce. 

I am recommending empathy in international decision making , an approa ch 

usually perceived as unrealistic and moralistic. But empathy is an es sential 

tool for wise decision making . It is necessary to understand a situation 

from your counterpart's point of view; it is necessary that the leaders of 

one nation grasp what motivates the leaders of another. 

The superpowers are locked in an i ntricate, almost intimate relationship: 

They distrust one another and usually misinterpret one another's acti ons. 

The rest of the \.Jorld, especially the developing nations dependent on the 

superpowers, find their mutual distrust magnified by i nterior conf lict: Devel oping 

nations need the resources of the superpmvers; at the sa me time, they need to 

assert their independence in the world arena . 

This inner conflict naturally crea t es tension and unrest, markedly increas ed 

by the profound gap between the needs of indus trial a nd the needs of developing 

countries. Here is an area v·Jhe re accura t e inf ormation a nd sensit ivity both are 
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crucial. The external realities and accordingly, the expectations , of industrial 

and develop:;_ng nations are very different. The differences appear most marked 

in international meetings , those dealing ,,1ith f oreign aid, for example. Individual 

people, especially government professionals, \vho travel to meetings may be very 

much alike, but that does not mean that in their o;vn countries they experience 

similar realities. I recommend that one put oneself in the other person's 

shoes. It is important first to discover \·7hether he has shoes. 

Among pmverful nations, decision makers misinterpret one another 1 s intents 

and motives \vith startling consistency. The general tenor of thought seems best 

express : d by Robert Jervis in his excellent book, Perception and Misperc eP tion 

2 
in Internationa l Politics. Jervis says decision makers generally believe that 

their opponents carefully plan their moves. Favorable actions are a respo~se 

to the decision maker's own behavior; unfriendly acts spt ing from unprovoked 

hostility. It's a common enough stance. To correct it, one must have information 

about one's national consciousness and motivation as well as information 

about the national consciousness and motiv.: :.:ion of one's opponent. 

Awareness of one 1 s personal biases and lvishes broadens the horizons of 

c ommunication. The diplomat increases his p ersonal flexibility if he is 

aware that his decisions frequently are molded by previous experiences in 

other spheres and under completely diffe rent circu:a tances. A fear of another 

Munich or another Vietnam prevents a r e a listic ass essMent of the prese n t . 

The diplomat lvho makes an effort tmvard sympa thy and understanding is not 

compelled to see any particular conflict through the prism of a particular 

h:i.storical l ens. He acquires alternate paths tmvard the solution of cmflicts. 

The decision maker 1·7ho is mvare of his rnvn and his nation 1 s biase s 

lvill realize lvhich i ncidents provoke hi s hostilities and Hill be more able 

to under~t~nd, evalua te, and possibly even avoid provoking hostiliti e s in 
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other nations. People--including decision makers--usually are sharply and 

intuitively a\vare of their antagonist 1 s vulnerabilities: They knmv hmv to 

hurt >vhere it hurts the most . Emphasizing vulnerability is inflammatory 

behavior, frequently locking conflicting nations in a danse :-c:1cabre. For 

example, the words "homeland for the Palestinians" have a red-flag effect 

on all Israelis, whose entire justification for Isra e·l was to create a 

homeland for Je1-1s. Israelis have bean able and have felt justified in 

using all means tmvard that creation. "Homeland for the Palestinians" is 

a deeply unsettling phrase for them. Each tine \·le are em fronted with so:1c2 thing 

in ourselves we prefer not to see, we perceive the one >vho provokes the 

confrontation \vithin us as an enemy who >vants o•Jr destruction . 

Subtlety, therefore, is of critical i mportance in international 

communications , particularly in those with easily discernible emotional 

overtones . Subtlety does not mean ambiguity and uncertainty. It simply represent~ 

~--' 
an awareness--and a disinclination to abuse-- the vulnerabilities of the 

I 

concerned parties. An analogy from psychiatric practice: The parents of 

mildly mentally retarded children usually are extremely sensitive to the term , 

"mental retardation" in connection \vith their offspring. They will go fran 

expert to expert, hoping for a different diagnosis, any different diagnosis, 

because, unaware, they are angry at themselves for their shame at having 

produced such a child. In skillful interpretations to these parents , one does 

not give a misleading diagnosis . One first gives them an opportunity to express 

their hurt and shame as well as their anger at the me ssenger and at themselves . 

Then one asks at what age level t heir child performs, and they provide the 

real diagnosis by saying sone thing like, "He performs three to four years 

belmv his age level." The attitude works on a much grander scale. Sensitivity 
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to the special hurts of nations or groups \-i ithin nations can only decrease tension 

and distrust. 

With its organizational bureaucracy and its code from other times and other 

experiences, diplomacy itself often increa ses amb i guity and uncertainty. 

Its language stresses indirect communication, and its function demands that 

public statements be made ahvays with the interests of one 1 s mvn nation in 

mind. The responsible diplomat is aHare not only of his intellectual e .::pertise 

but also of his affective ties and hrnv these influence him. The expert in 

a particular foreign area has knmvledge he could not have acquired \vithout 

developing strong emotional ties and therefore biases of one sort or another 

toHard his area. He never sh auld pretend that these biases do not exist. They 

do not disqualify him from his job, they qualify him for it. On the day of 

Nasser's death, I heard a former US ambassador to Egypt emphasize his objective 

disinterest in a proposal concerning the Middle East. At the same time he 

recalled, almost with tenderness, the \varm relationship he had had with the 

dead Egyptian leader. OJr UN ambassador, Andrew Young, apparently understands 

the sources of his passionate attachment ~o the cause of South African blacks . 

His a\varA.ness can only make his difficult mission easier; it decreases his 

rnvn ambiguity. 

Those dealing in forei gn affairs never can afford to be complacent. As r 

said earlier, international situations are i~ a continual state of flux. Diplomacy 

requires cont~nual attention to one 1 s mm--and one 1 s opponent 1 s or ally 1 s--affective 

reactions. Robert Jervis quotes Harold Hacllillan 1 s statement about his incorrect 

prediction of ~ican behavior during the Suez crisis: 111 ! believed the Americans 

·I 
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would issue a protest, even a violent protest, in public; but that they would 

in their hearts be glad to have the matter brought to a conclusion.'" Jervis 

connnents, ''He L~IacMillan·l had not misread Eisenhm·7er' s warnings- -instead, 

conclusions derived from his longstanding knmvledge of America and its president 

3 

outweighed the evidence derived from the contemporary messages." The decision 

maker must see himself and his counterparts as continuously changing under the 

impact of new realities. Fixed presumptions about certain countries or ce~tain 

leaders rigidify the international environment. If it becomes a ·•.atter of 

personal pride to the decision maker to prove to himself that his assumptions 

are correct, he can dangerously misunderstand the international milieu. 

We all are familiar with the infectious qua lity of mistrust and tension 

in daily life. In relationships among natinns, the stakes of the conflict are 

extremely high , and every effort must be made to smooth the paths of co~uunication. 

Policy makers must develop a great sensitivity to the emotional needs of their 

counterparts in other countries. This means they must direct their attention 

away from themselves from time to time, which for a leader is a difficult task, 

si· ,ce the mastery and po-:.Jer needs that put people in high places tend to 

exclude humility. 

The decision maker must ever develop ne~-7 image s to conform wi t h changing 

realities. He must beware of confusing his personal motivations with "national 

security needs~ or other rationalizati ons for confli ct. To see the world as 

it really is and to deal in it effectively , the l e a der needs a multipl:l.c:: ·~y of 

vi.ewpoints and a constant ~lm.;r of information. The lines of communication must 

always be open, communicators must abvays be sensitive. Individuals and nations 

: .ave a great proclivity to perceive only that in a situation ~-1hich is most 
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intimately related to personal or national experience, and in critical periods 

this way of perceiving can prevent intelligent policy making. 

In international affairs, the important task is to change from defensive 

stances to accommodating, coping behavior. The latter stance, with its 

accompanying decrease in mistrust and tension, can be achieved through a 

communality of interests. In the last analysis, nations, no matter wha t 

th =ir p~~er, economic, or strategic struggles, have a basic common interest: 

To survive. 
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STATUS OF \\"OMEN - POPULA.TION - DEVELOP~IE?\'T 

The three concepts of my title nay be regarded as substructures 

within the larger structure which we call society. They are 

interconnected : if you affect one, you affect the others. 

The status of women is an integral part of development and 

- closely interconnected with population growth. It is not 

possible to accomplish development not to curb the population 

grO\vth without improving the situation of women . 

It is only quite recently that the United Nations has adopted 

new declarations of human rights, aiming at equality in society, 

in family and in personal relations between women and man: 

"Discrimination against women, denying or limiting as it 

does their equality of rights with man, is fund~entally 

unjust and constitutes an offense against human dignity. 11 

(1967 UN Declaration on the Elimination of Discriminati~n 
Against \vomen) 

Regarding population and women/r.en the 1968 UN Conference on 

Human Rights in Teheran stated on fa~ily planning that: 

"Couples have a basic human right to decide freely and 

responsibly on the number and spacing of their children 

and a_right to adequate education and information in this 

respect ... " 

And finally, about development and women , it was not until 1976 

that the UN General Assembly app~oved an economic resolution, 

entitled "Effective Hobilization of Women in Development", 

urging equal participation of ~owen with men ~n all develop­

ments efforts. 

Thus, most is still at the resolution stage. I wish to elaborate, 

even if only briefly, about current thougths ~n the field of 

equal chances for human beings, a concept which is new in many 

countrie s . 
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THE REALITY - A SHORT CATALOG~~ 

1 The global population is nov over 4 billion , UN Demographic 

Yearbook 1976. The population increases with about 80 mi lli on 

per sons yearly (80% in the Third wor ld). In the year 2000 , the 

world population ~s estimated to be more than 6 billions . 

Never before has so many women g~ven birth to children as 

during the 70 ' s . More than 6 million child ren are born "extra" 

every mo nth . The population is rising with 2 babies every s econd. 

With bad effects on women . 

2 It is estimated that 500 million children are malnouri shed 

or dies from starvation and poor hygiene . In extreme cases one 

of four children dies before the age of one year . The positi on 

of women i s obviously involved in these difficulties . I quote 

from UN Fu~d for Population Ac tivities Newsletter , March 1977 , 

about re asons for the high death-rate: (1) 

"But one of them is the pattern of large famili"Es with 

short intervals between births which results frequent : 

in ill health or low resistance and sometimes in death 

for both mother and child. 

The pattern repeats itself v1hen parents, unable to feed 

or clothe their large f amilies or to pay school fees, are 

forced to allow thei r children to leave school early to 

f ind employm2nt - employment v.Thich is difficult to ob tain 

·without basic skills. And so a new generation grows up to 

a life of s ubsi stence and procreation ." 

3 There is an increasing recognition ~n the world of the ~o~en's 

right, wtth privacy and integrity , to determine the number and the 

spacing of her children. Nevertheless, it is estimated that 1/3 of 

all women live in countries •;ith limited access to modern contra-

ceptive techniques, medically safe abortions, voluntary sterili­

zations or family planning information . They have to rely on 

illegal and unqualified c.bo~t ions, risking unti mely deaths , c r 

medical complications and other side effects . Hm.,rever, the ri ght 

and means of fertility regulations are not enough . Family pl~nning 

programmes are effective only when they are combined with soc~o­

economic development, including s uch aspects as late marr ~~g e 

for women, small families, and increased literacy and empl oy-

men t (2, 3, 4). 
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4 Ab out h a lf o f mank i nd i s youth under 20 years of ag e . 

The~e is a gr owing proport i on t hr cughout t he world o f un~anted 

pregnancies among ado le s cents, with hi gh ma t ernal and i nfant 

mortality risks . Also , bo t h th e child -many times r egar ded a s 

an illegitima t e chi ld - and the mother are vic t i ms of soc i a l 

and legal discrimi nati on in many coun trie s . 

Adolescents r eceive a disproportionatel y small s hare of publicly 

· · funded f ami ly planning services a s we ll as inadequa t e hu~an 

s exuality education, in mos t cas e s none at all . It is a vit a l 

ob se rvation that control over and delay of the first pregnancy 

prob a~ ly op e~s up more options to women than do e s control over 

any subsequent p regnancies (5 , 6). 

5 Illite~acy is rising , due to the population growth , and mo re 

among women than among men . 

Resear~h evidence shows that increa s ed fem a le lit eracy delays 

marri ages and provide women \.:ith better employment opp ortunities . 

6 It is estim~ted that 1/3 of the world's paid labour are wo~en . 

But there 1s a big difference in many countri e s be t ween wage s to 

women and men , even for equal work . And in unempl oyment cr1ses 

women are most ly worse off . 

7 It has been estima ted tha t between 1/4 and 1 / 3 of all house­

holds in the wor l d are headed by single women , left alone to f end 

fo r t heir families . In some countr ie s singl e women are hea d cf the 

household in about 80% of t he families. (Social studies at the 

Demogr aphic Association of El Salvador (7) . These families con­

stitute a major s e ction of t he poorest el ement in many soc i eties, 

more or less i ndustrial i zed alike . 

8 The difficulties of combining wothe rhood and economic activity 

have be en poorly recogni z ed in many countries . 

"Hany employers dismiss the ir f emale wo r kers v!h en pregnanci e s 
a re suspect ed . Knowing this, nany wome n choo se to have abor­
tions rathe r than risking their jobs ." ( 7) 

I n a~d ition child care fac ili ties are s e ldom availab l e out s i de 

t he f ar:1ily . 

,. 
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9 Host wome n ~n countr i es \vith an agricultu ra l ·e conomy work 

hard at sub s ist ence fa rming or domes tic work, but are fre qu ently 

unp a id or undervalued. 

k 1d even in r ura l re g i ons where women traditiona lly have rather 

high status as provi de r s of f ood for the i r fao ili es , their role 

is threatene d when large -sca le mechani za tion is introduced ~n 

agriculture . Hachine s are rega rded a s men's business in the 

divis ion of l abour be twe en the s exes. 

10 Iu many countries the hus band ~s conside r e d as the head of 

t he household and the family, and thus superior ; the housewife 

with her subordinate role is not considered to be valuable ~n 

econom~c te rms , either in the home or in the community . 

- Righ t acros s the enormous va riati ons that are due to political 

and socio-economic class- structures , cultura l and religiuos 

t raditions etc , the fact r ema ins tha t the majority of the world ' s 

wome n are conside r e d i n feri or to men - f a r away from the possi­

b ilities to share equal responsibility for planning and d ec isi o ~t 

making of the future . 

PARTICULAR UNITED NATIONS ~ffiASURE S 

I~~-l2Z~-~gEl~-~£E~l~~i£~-~l~~-£i_~~~~£~ pa ssed at the Bucharest 

Conference recogniz ed the i mportan ce of the raising status of 

women as a means of curbing population growth. Full integrati on 

of women in devel opmen t , on equa l te rms \vi th men, v7as r e co::u!le nde d . 

This implies tha t development of a soc i e ty me ans the d evelop~ent 

of each individual within it, also womenr 

.. 
Ib~-~£El~-~l!~_£!_~~!i£~ adopt ed at the World Conference of 

International Women ' s Year in Hexico City in 1975 emphasized 

particularly that there are major connections be t wee n deve lop­

ment and the role and status of women . But so f a r there has 

been very little resea rch in depth on these linkages, and little 

practical application of what is alrea dy know~ . 

The UN Genera l Assembly ha s procla i me d th e years 1976-1 985 a S 

the De ca de for Women : Equality, Deve l opment and Peac e . As re ­

pea tedly undc r l i gned by He l v i Si p i la , ·Ass ist ant Sec r e t ary General 
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of the UN, v.'e shall not reach any developmen t if the s j_t uation 

is not improved for women. 

These are interesting initial moves in the Un ited Nations and 

its organisations. But they are only first steps , and omissions 

are still prevalent, as indicated by the foll m.J ing exmnples . 

~~-~~~-E2E!~_!22~_f2~f~~~~£~-~~-~2~~2_I~!!_!~Z~. the inter-

relationship between nutrition and food and the status of women 

and development was largely ignored. Generally, agricultural 

instructors forgetthewomen and turn to the men when introducing 

their modern techniques. This is especially serious in Africa 

where wDmen traditi onally do about 70% of all agricultural work 

but they have only been admitted to about 15% of the educational 

training i nside agri cultural life. (ECA, UN's Economic Commission 

for Africa.) 

!h~-~-f2~i~E~~~~-2E_~~~~~-~~~~!~~~~~~-~~-y~~~2~~~E2_f~~~~~-!2Z~. 

the largest conference ever in UN history, referred to the inter-

connection between the popul2tion question and the human settle­

ments problems. For example, Rafael M Salas, Exec ~ci ve Director 

of UN Fund for Population Activities, talked about the "totality 

of development", believing that only in this way can the purposes 

of population programmes be · fulfilled. 

But - all the same, women were forgotten or ignored. The only 

official mention of women and their world appeared in two late 

amendments which put women in the same category as the "disad­

vantaged" and the "infirm". This was done in spite of knowing that 

a~so female migration to the cities is a major problem in most 

developing countries. (By the year 2000, 50 % of the world's 

population are expected to be living in cities, compared with 

only 39% in 1975 and 29% in 1950.) 

!~-~~~-~-\i.~~~~-~~~~~~~~<:..~-~12.-~~~~~~~12.~ ~n Narch this year, 1977 

I don't know how much the interests of women on this issue have 

been analyzed and formulated and integrated ~n the documentati on 

and conference debates. The major interest of women in the pro­

v~s~on of convenient and safe water supplies, especially in rural 

areas, should be obvious. Contaminated water is a prime cau se 
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of infant mortality and gene rally poor health standards; 

food production and anica l husbandry are limited by lack of 

wat er , and so on. (Compare a United Nations Children's Fund, 

UNICEF , projekt, related to the Government of Kenya 's \-later 

Pro gramme , which has as its goal the provision of safe Hater 

to every household by the yea r 2000.) 

OTHER ORGA~ISATIONS 

The United Nations Organisation ~s always in the limelight, 

and its attitude often sets a standard followed in wider 

- circles - even scientific ones. 

Some more examp les of the mo.le oriented world 

!~~-~~-~~i~~E~i~Y_i~-!~~Y~-~~~-~~~-~~Y~l-~~~~~~~-6£~~~~Y-~! 
§£i~~£~~ held a conference in Stockholm early 1977 on Human 

Survival, Development and Social Welfare . The role and status 

of women was missing in the planning of the Conference. ~~ en a 

Norwegian woman delegate explained that women have to share 

leadership for planning of the future, some delegates understood 

that the conference had missed an i mport ant are a, but others 

intimated that this delegate was just one mor~ woman having 

difficult ies with her women-identity and therefore not to be 

taken seriously. 

I hope that in future years the UN University will come around 

to include women in its programme and research planning. 

The Club of Rome and the Internationa l Federa tion of Institutes 
---------------------------------------------------------------
f~E-~~~~~£~~-§~~~Y~-1~!~§ , are co-planning a conference i n 

Sweden i n the late 1977 on "The World fo od-problem, environment 

resources and popul a tion problems ." It will be interesting to see 

if these two organisations will take up the role of women in the 

conference, both in mic ro- and macrostudies . I am sceptica l : 

the second report of the Club of Rome, with its pretentious 

title of "?-fankind at the Turning Point" dedicated to "Future 

.Genera tions ", mentions women only in a short chapter on age­

structure and popula tion growth (9). 

. I . 
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The Club of Rome, in its third report, presents population 

squarely ~n the middle of the problem stage, as exerting tre­

mendous pressures on the social and economic systems of the 

developing cou~tries. But still women are not considered as 

equa l partners in the propos ed planning for t he future . .. 

WHAT CAN BE DONE? 

Fertility regulations have mainly been considered as demo­

graphic tools and have not been correlated with the status of 

women and development. There are new trends now and the most 

positive approach I have me t is in the recent UN Fund for 

Population Act ivities Project Fo rmulation on Women, Population 

and Deve l opmen t where women are iategrated at al l levels . 

I quote: 

"The objective of fertility regulation should not be 

exclusively for demographic ends but should also encompass 

the objective of freeing women from unwant ed pregna~cies ~n 

order to improve the health and we lfare of mo thers and 

children. Good health is a prer~quisite f or the exercise 

of any options open to women in order that they may parti­

cipat~ equally ~n the economic and social and political life 

of society ." (10) 

!~~-~~El~-~~~l!~_QEg~~i~§!i~~~-~~Q, has also adopted a new 

approach in recent years , considering the health .of mother and 

child as a basic concern. But still women are not participating 

in the planning and decisions as fully as in the UNFPA-project 

mentioned above . 

The WHO expanded Programme of Research , Development and Research 

t raining in Human Reproduction has a new research project on 

attitudes toward family planning, and social aspects of family 

planning . Even here much remains: it is mainly a research planning 

by men for women. However, at the ~~0 Psychosocial Centre ~n 

Stockholi!l, there are about as many women as men 1.n the Research 

Planning on Psycho-social Factors and Health. 
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Things take time and there are many difficul tie s. The 

Swedish Internatio~al Develop:::en t Authority recormnended ~n 

1973 that the role of women should be considered ~n every 

planning document for develop~en t. Two ye a~s later an eva­

luation was made to see how the recommend a tion had been 

observed, and the r esult was discouraging. It is easier to 

define a problem than to tackle it. 

Finally, at the time when proGoting the establishment of a 

new international economic order has come to a fore, it is 

of vital importance that the resources of women are taken 

seriously, as women have played and still play a substantial 

role in the economic development of their countries. It is also 

of vital importance that ~omen with their knowledge and poten ­

tials participate in the planning and decision-making of th e 

new economic future~ 

PUGWASH A."'iD THE STATUS OF Wmfr:N 

During the first part of the 1970's, population and development 

questions .were part of the PugHa sh prograr:une . 

At the Oxford Conference in 1972 the women's situation and .its 

connecti on with fertility regulation was -discussed ~n a paper 

on "The necessity of national Population Policies" ~n the sec~ion 

of World Resources and Population Problems. 

At Aulanko, Finland, ~n 1973, a plenary sess~on was dedicated 

to the glcbal population problems , including "Family planning 

and the status of women". 

The "Statement on the Pugwash Approach to the Global Population 

Problem" for the Buchares t World ·Population Conference,· August-

1974, expressed that "The provision of equal status in society 

for men and women, through equal opportunities in education, 

employment and decision ma king , is a fun dGmental principle ~n 

itself but also an important factor in reducing population 

-·grmvth, and rr.ust be assured." 

At the Nadras Pug'.vash Conference ~n 1976 on "Development 

Resources and World Secur ity '', the lin~ was broken, howeve r . 

judgi ng fr om the proceeding s. 
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I ;tm sug[;C!itlng here that the li ne from the previous con­

f erc:lces s~1ou ld be continued . The s tatus of v:omen is, and 

should re~a1n , one of Pugwash ' s concerns. 

There can be no doubt that thi s subject is a sc i entific one 

and i ts evi den ce is based on obs e rvations: population and 

development on one hand, and the stat us of women on the other 

hand, are demonstrably interconnect e d . Improvements in the fields 

of population and development will be blocked unless the situa­

tion of women is change d. That i s why the status of women should 

not be treated as a subordinate theme ~ but should be given the 

same priority as population and deve lopment. Let me conc lude 

by quoting from Deve lopment Forurr! , a journal published by the UN: (11) 

"Real solutions to globa l prob lems can be achieved only by 
mobili zing the r esources of t he whole population. Tapping 
the potential of wome n could by itself mean all the differ­
ence between success and failure ." 
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E. Broda (Austria) XXVII-2 

THE THREAT OF WAR AND THE ENERGY PROBLE.i\1 

1) Energy consumption and armaments. 

Two of the major problems of our time, the threat of 

nuclear war (by far our most important problem) and the 

energy pro~lem 1 are generally treated in parallel, as if 

they were independent. For instance, they are kept separate 

in the agenda of the Pugwash conferences. However, the two 

problems are in fact very closely intertwined, and it is 

essential for a solution of the problems that this should 

be undel.'Stood. 

Clearly, the hunt for cheap energy may lead to war. 

Nobody will deny that in their desperate craving for 

abundant and cheap energy countries may be tempted to apply 

the threat of war to promote their presumed interests. Many 

local wars for oil were waged in Asia, Africa and Latin 

America; this has often been shown by historians and journalists, 

and even by novelists. Concerning the recent past, one recalls 

the serious threats against oil exporting countries when the 

soralled energy crisis broke out. Obviously, in our time any 

war can quite easily develop into a nuclear conflagration. 

But there is no sufficient realization to what extent 

the converse statement is also true, namely, that the energy 

problem is enormously aggravated by the danger of war. Generally , 

a large part of the national income goes to the armed forces 

and to factories making armaments. This applies not only to the 
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great powers but also to nany other co~ntries, including the 

new rich in the Middle East, and even to the desperately poor 

countries of the Fourth World. Clearly expenditure of money 

goes hand in hand with the expenditure of energy. Energy is 

needed for the production of steel for arms, of cement for 

military construction, and of food for the soldiery. Trucks 

and planes consume fuel. Expenditure is far larger still in 

actual war; the amount of energy used in Vietnam must on the 

American side have been quite fabulous. A cessation of expenditure 

· for the military would immediately put an end to many difficulties 

in energy supply: it would be far more effective than the 

welcome -- conservation measures now in the minds of the 

experts. 

Not only direct expenditure for the military and for arma­

ments is relevant. Thinking in terms of possible armed 

conflict, many countries have decided to support, even at 

heavy financial and energy cost, those branches of the economy 

that are thought to contribute most to a powerful position in the 

area or in the world, be it only by way of prestige. Favourite 

children are, for instance, mining, metallurgy and heavy industries, 

the making of ships, trucks and cars, of certain chemicals and 

of electronic hardware. Strategic roads and railways are built 

on a large scale. It should not be beyond the capability of 

statisticians to work out the cost of all these activities in 

terms of energy expenditure. But even 11ithout their data we may 

be sure that the results would be staggering. 
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2) The bane of conoetition. 

Knowledgeable people feel that with an energy consumption 

of about 10 kilo wa tts per head the leading industrial countries 

have reached, or overstepped, the limit of what is desirable 

for ~relfare. Quite possibly true human wellbeing does not re­

quire a further increase of energy production in the developed 

countries. Maybe the new Stockholm Energy Institute will work 

out recommendations about the desirable level. This may be 

below the present level in the developed countries though it 

will surely be far above the level in the developing countries . 

. It must be hoped that serious consideration will in this con­

text be given to the military contribution, which ought to be 

reduced radically, and later suppressed. 

Unfortunately, ·at present the arguments in favour of 

limitation of energy production and consumption in country A 

fall flat in face of the question :"How Nill limitation 

affect our position in the world ? Presumably country B (and 

maybe C) will continue to raise energy production, and the 

balance of power will thereby be shifted to our disadvantage 11 

We may compare the situation in an analogous field, that 

of population. I shall take as an example my own country, 

Austria - a small country, and in our time not exactly one of 

the most difficult or aggressive countries Looking at our 

to~ms · and the densely populated countryside, and considering 

the increasing destruction of nature by building activity 

everywhere, much of it for luxury purposes, nobody in his 

senses should hold that our number is too small, i.e. that 

there are too few Austrians. Nevertheless, the unbelievable 

is true. When in recent years statistics indicate d a decreased 
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rate of population gro wth, ten d in ~ to wards zero, the mass media, 

especially the dailies with t h e la~g est circulation, howled as 

if this were a disaster. The reason why a decreasing rate of 

growth should be a disadvanta ge, indeed a defeat , is never 

clearly spelled out. But it is clear that c~nsciously or un­

consciously our situation is co~pared with that of some of our 

neighbours where growth of the population still continues. 

The consideration is, then: how does a stationary population 

at home affect our chances in competition and possible con~ 

flicts with our neighbours ? I chose Austria as an example, but 

clearly, the situation is similar everywhere. 

The worst feature is that those unspoken (or spoken) 

arguments cannot even generally be said to be baseless. Who could 

maintain that the balance of strength between, say, Greece and 

Turkey is not affected by population size ? Or, to return to 

the energy problem, by the relative values of power production 

and of engineering capacity ? We may conclude that voluntary 

limitation of energy production or consumption on an import~\f 

scale cannot be hoped for in a world dominated by international 

conflict. 

In particular, the equalization of energy consumption in 

the developed countries, on the one hand, and in the developing 

countries, on the other hand, to Hhich lip service - is often paid, 

is prevented by international tensions.It is easy enough to start 

exploration for oil or to build power stations in this or that· 

backward country as long as the balance betHeen the "superior" 

and the "inferior" countries is not affected thereby. But can 

it really be believed that the most highly developed countries, ; 

among them the ex-own e rs of the colonies, really want to 



abolish the difference in econo~ic and military strength, largely 

expressed in the level of energy production and consumption 

between themselves and their for~er possessions -- and in this 

way to enable the ex-colonies to extricate the~selves fro~ 

dependence, and even to settle old scores ? 

3) Unlimited growth or reduction of workin~ time ? 

In the developed countries, early limitation of energy 

productio:1 must come --in ..:;pite of what semi-literate experts 

from industry tell us. With an increase of 7% of electricity 

production per year, as fiercely demanded by leading experts, 

e.g., in my country~ the capacity of the power plants must 

increase sixfold by the end of the century, and 36 fold within 

50 years. 36 power plants wherever there is just one now ! 

This is, however, impossible. Thus the question is really not 

"yes" or "no" to limitation, but earlier, voluntary, planned, 

limitation versus later, forced, chaotic, limitation, enforced 

by circumstances. 

In the past, social thinkers, including the founding 

fathers of scientific Socialism, did not expect unlimited 

economic growth. The idea was rather that after the attainment 

of a product ion leve 1 Hhich makes possible a f _ull life any 

further increase in productivity would be used to reduce the 

length of the working day and/or working year. Now while in the 

developed countries working time has indeed been shortened, the 

increase in productivity has by far not been compensated thereby. 
. , 

and there is no intention of such compensation at a later time. 
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Large parts of the population have seen such increases of 

their purchasing power that they cannot only cover all needs 

of which our forefathers could think, but that more and more 

products are invented by the indefatigable capitalist industry 

to scoop off excess purchasin g power. Many of its products 

do not contribute to true wellbein~, or they even detract from 

it, but frank advertising and especially the insidious influence 

of the mass media see to it that it becomes a matter of 

imagined need and of prestige to acquire all the new products, 

from colour television to the private, electrically heated, 

sauna. No end to be seen. 

Nothing said here must be misconstrued as meaning that 

the supply of energy to all sectors of the working population 

(or, e.g., to old-age pensioners) in the developed countries is 

satisfactory. On the contrary, in many cases the standard of 

life is still in need of radical improvement. But looking at the 

overall level attained it does appear that this aim can, and 

ought to, be reached by changes in the national way of life 

and by redistribution of income (and, therefore, of energy 

consumption) rather than by a brutal overall increase of 

energy production. To quote a friend : The solution of the 

social problem cannot consist in letting the loaf grow until 

the crumbs are big enough for the hunger of the poor. 

The considerations about growth a~e valid in a world 

without nuclear power, and, with even greater force, in a 

nuclear world. We are told that so and so many jobs would be 

lost if we stopped muclear construction. Why do e s nobody 

argue: It is really a g ood thing that productivity has in­

creased so that therefore we can reduce workin i time generally 



to reabsorb these workers, without reduci ng wages ? This thought 

seems to have been lost, althou vh to old-time Socialists, among 

others, it would have been rather obvious. Accordin g to current 

ideology, we have to build nuclear cower stations, ~~j the Concorde, 

t.:- keep people busy. 

4) Side remarks on fission and fusion. 

Competition also influences the safety aspects of nuclear 

(fission) technology. Countries are reluctant to introduce 

effective, and therefore expensive, safety standards~ e.g.~ in 

respect to waste disposal, because they do not believe their 

neighbours to be equally careful. 

Here we might sllp in a more general consideration about 

nuclear fission energy. The various objections to it, in order 

of increasing _seriousness, are :routine releases of radio­

nuclides~ difficulty of waste disposal~), possibility of technical 

disaster, trend towards a police state, nuclear war . They all 

stem, in the last analysis, from a common root. Man and his 

phylogenetic ancestors dealt with mechanical and chemical 

forces only. The bioenergetic processes are chemical processes, 

and the inventions of man - manufacture of goods, mechanical 

locomotion - are also based on chemical and mechanical processes. 

During the ages, living matter has adapted to mechanical and 

chemical forces. Until recently, it never had any need or 

opportunity to apply the nuclear forces, which are, per unit 

mass, millions of times stronger than the chemical forces. 

*)It is curious that in the discussion about the wastes fron 
nuclear power plants and reprocessing factories sight has been 
lost of the enormity of the nuclear wastes already generated 
by the military plutonium factories; according to B .L. Cohen, 
in USA a hundred ti mes more than by civilian installations. 
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Thus on the basis of our natural herita ge we lack the sensas, 

the receptors, for nuclear processes. E.g., one can easily a~sorb 

a lethal dose of gam~a radiation without even noticing it. 

But man also has no instinctive capacity to deal with these 

forces. Therefore,the natural reactions, common to all mankind, 

must be replaced by purely intellectual processes, accessible 

only to a small minority of highly-trained experts, supported 

by computers. But the experts also do not appreciate the l~ng­

range effects of their actions. The task of controlling the 

nuclear forces might ~e too much for humans in war and in peace. 

Now what is to be done about energy ? Of course,scientific­

technical progress in the energy field must go on. Far more 

serious work must be invested into the search for methods of 

energy conservation and for alternatives to fission power: 

The feasibility of fusion po ~ er (or, for that matter, of 

large-scale geothermal power) has not been demonstrated. 

Moreover fusion energy, like fission ~nergy due · to nuclear 

forces 1 is objectionable on various technical, environmental 

and economic counts. In any case, fusion power would involve 

st~ggering overcentralisation of energy production in huge 

plants that can be run only by some select people in a few 

select countries; in this respect fusion power would be even 

worse than fission power, The principal aim must therefore be, 

in addition to conservation, the deve: 0~ment of solar energy. 

This has .been argued in more detail before. 



- 9-

5) Conclusion. 

While scientific -technical process in t h e fields of 

energy conservation and production is indispensable, we insist 

that the question of energy is subordinate to t~at of inter­

national relations. The danger of war, or of threatened war, 

must be lifted before solutions of the energy problem can be 

found. CoQpetition, driven by the threat of war, will always 

prevent reasonable limitation. 7he central problem is reliable 

world peace and disarmament. Only if and when this problem has 

been solved, solutions of the (very different) energy problems 

both in the developed as in the developing countries can be 

expected. 

We do not argue in favour of a static world. We want de­

velopment in the distant as well as in the near future. But change 

should be ratio~al and planned. The driving force should not be 

the blind selfishness of minorities operating for profit 

or the exploitation of privileges at the expense of the 

rest of mankind. War and the threat of war must go. This is 

imperative from the energy as well as from every other point 

of view. 

·' 
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COl\11\ION GROU "N"'D FOR WORLD UNITY 

There are many different countrie s in this world, with diffe rent social systems 

and traditions, and in the face of this diversity it is legitimate to ask whether we can find 

common ground for mutual understanding and a peac eful future . It can hardly be denied 

that the elimination of the arms race and the establishment of lasting peace , the rational 

use of the earth's resources and the just division of labour r equire a .tnited \Vorld, but 

the whole concept of this unity, and even th possibility of its attainment, is confronted 

by many d-oubts and uncertainties. Firs t of a ll, we would keep t he construction of a 

uniform and all-encompassing world orde r out of conside r ation in this paper , . due to the 

fact that a clash between different political blocs would result in total disaster. 
1 

In 

addition, the loss of the variety of different civilizations would certainly mal·e our earth 

the poorer. It is not only political. wisdom to accept the principle of coexistence . Diff-

erent cultures enrich our world and make collaboration and comwunication even more 

desirable. For these reasons, we do not prete nd to picture a utopia for everybody's 

salvation and conduct. The aim here is much more modest: to propose some principles 

which may be acceptable to everyone, in spite of different political, ideological and rel­

igious opinions, principles which are also essential for t he w ~1ole of science . 

Identity of All Human Be ings 

Among all scientific discoveries, we can regard that of the evolution of all living 

beings as safe from doubt. This truth bas been affirmed in many i:r..dependent ways, and 

without it we would lose our understandig of nature and of ourselves . Accepting evolution 

as our guideline. we first view men within the entire animal realm and, second, \\·e settle 

the identity of human beings. The philosophers that regard men as basically different 

from animals are contradicting evolution, and are not able to understand the many similar­

ities between homo sapiens and other higher mammalia. JI 'Ioreover, their eventual !mman­

istic approach might be too narrow in excluding a proper relation to nature. \\ e regard all 

lwrnan be ings as identical, mainly because of the ir com mon orig in and the ir common basic 

needs (or properties ). 

1. The vision of total nuclear disaster was first publicly announced at the Congress of 
Cultural Wor ke r s of Croatia (partisans) in libe r ated Topusko, 2:5 - 27 June 1944 (four teen 
months before Hiros hima) with an appeal fo r t he brotherhood of all nations and di snnn::tme nt 
afte r Wor ld War II . 
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Undoubtedly work has become dull for many people (pc'lrticularly in modern factories 

and also in sc 11ools ), and laziness is often m ore a r e volt against unnatural work than a 

natural state of mind and body. The same is true of dignity and position in society. It is 

well known that some natives per ish when they are excommunicated from the ir tribes ; and 

much of contemporary literature is concentrated on the problem of the alienation of citizens 

in modern urban society. 

The concept of identity is something which is innate in human beings (as it may be 

with membe rs of other species). In his history of the Renaissance, J. Burckhardt rel 8tcs 

a case from southern Italy where a peasant went to a priest for confession, and after di :- . 

closing some 'sins' of minor significance, mentions with an air of innocence that he killed 

a stranger as •. ,-e ll. It is also known th:-: · members of the same tribe will not kill each other, 

or only in exceptional cases, but there are no restrictions against their killing or even 

eating members of a different tribe , not to mention white men. The strange r is usually 

someboc y whom one cannot unde rstand, who ' i.S different clothes and behaviour, and only 

after these apparent differences have been ove rcome , by translation of langt:tage and arts, 

can the original identity be established . Although people live in different societies and 

environments, they are able to communicate and understand each other as a result of 

human imagination and comparison. Human thinking is ne ve r comple tely determined by 

social conditions; any human being has the ability to grasp what happens in quite differen 

cultures . The identity of all human beings has its roots in their common origins but can · 

wholly understood with the development of languages and mutual relations. 

Equality and Freedom 

Once the common origin and basic needs of all human beings has been per ceived, the 

concept of equality can be elaborated. One would certainly object to the statement that two 

leaves are not absolutely equal; and how may we speak of the equality of people? We 

presented our starting position, and now we can go a step further. Can we ever dete rmine 

the 'nature' of a human being? If you try to put on paper what you think and feel no\~ you 

would always stop fac ed with the impossibility of expressing everything . Human acts have 

uery complex and inexhaustible causes and motivations, and they are generally unpredictable. 

Only jn some very definite, often repeated and almost automatic circumstances can one 

guess what will be done . We know how often we have been impressed by people that we 

believed we lmew very well; how disappointed and sometimes how encouraged we have been. 

In every person is a potentiality for a variety of behaviour which can never be completely 

predicted, and when we take into consideration a particular person, we have to think about 

these immense possibilities . Upon this human potential are founded the co::1cept3 of equality 

and freedom. 
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Only thinking beings can be free . To speak about freedom in physics is senseles s . 

Human thinking is never a mirror or reflection of outside processes but has been developed 

in active relations between m:1n and man, and between man and nature, with all human needs, 

goals, aspirations, dreams etc . Philosophers who r e late thinking only to physical behaviour 

or material prcx:luction find difficulties in understanding the the first mythopoetic languages 

i n which ~rsonal relations and desires prevail and are often transplanted to material objects. 

Thinking is connected with all human action and t he a ttempt to separate thought and object, 

thought and action, is doomed to failure, as the whole history of philosophy shows . 

Human freedom cannot be fulfilled without free expression or .freedom of s peecl1. 
2 Various prohibitions in this respect curtail human dignity and creativity. For science and 

art, freedom of expression would always be essential. 

Human freedom does not mean that our actions or decisions emerge from a vacuum, 

as existentialists supposed; human actions or de cisions can only be r egarded as being based 

on some reflection or motivation which is never completely determinable and in whic:1 t here 

is a moment of imagination, surprise and creativity . 

Traditional libe ral theory has related fr eedom mostly to the choice between different 

possibilities . A man is fr e if he could have done something other than what be actually has 

done . In addition to this quality of freedom we would like to stress creativity as an essential 

element in human freedom. To create something new, to discover, to be curious -- these 

a 1'' ' all characteristics of human freedom. Creati vity begins very early witl1 children's play 

and g rows naturally in social activity, culminating in reasoning in science and expression 

in art. 

The prind.ple of equality would oblige us to seek fair or equal satisfaction of basic 

human needs . This means nutrition, food, proper shelter, health assurance and equal 

opportunity for educ!=t.tion for all. Moreover, we would like to see the same fairness in 

consideration for jobs . Certainly , this demand of equality goes beyond t he traditional 

liberalism which formulated the principle o.f equality before the l aw only. For contemporary 

socie ty it becomes essential to introd uce democracy into the main activities of society, in 

economy, trade, transportation, education, etc . Different models of participation in 

decision-making could meet this requirement: self-management is one of the most interest­

ing of these. 

Universality and Tolern.nce 

If each civili zation complete ly determined human concepts and behaviour, there would 

2 . Pug wash Conferences could ap.l!'-·al for the European Conference in Belgrade, 1977, to 
give m ore bone and b lood to "the spirit of Hclsin ·i". 
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be no world scic>nce a Kl, moreover, members of different cultures would hardly understam 

each other . .But sucl ; a conJition is opposed to basic facts. Different Chinese, European 

and AmL'l'ican societies do not produce a diffe rent physics or chemistry, and understanding 

between the respective scientists proceeds very well, in spite of ideological conflicts. The 

same is true of art. We understand and love the art of very remote culturC?s no less than 

we love our own . /my social relativism fails in the f::tce of this discovery of the universality 

in hum.an research and creativity. 

We have not rooted universality in a realm of eternal truths or beings, but in the 

whole existence of human beings in the cosmos, with inseparable and compliC!"ated inter­

connections, capable of manifold development. The truth is not simply a correct statement 

about objective and inde pendent facts but a human achievement in a correlation between 

various concepts and actions. The most elaborate scientific theory, such as quantum mech­

anics, would disappear or become meaningless if laborator-ies and experimental procec1 =.: ·~ s 

were destroyed. Since physicists in all countries are able to agree on so1ne basic concer):s 

and laws, we can conclude that huma ;: r ·lations to the cosmos, beginning with simple body 

movements and measurements in space, time and weight, are basically identical for all 

humazi beings. 

Art is much more influenced by tradition and the present social and natural environ­

ment. Nevertheless, there is universality in its roots also, due to the play of human 

imagination, the common affection for nature a nd the depth of interpersonal relations. In a 

tragedy a real, poss ible, or even impossible life has been reconstructed in a mo3t condensed 

and imaginative manner (with the main conflicts, moods and characters), and the tragic 

finale does not me:.ln an end of reality but of an overtensed version which might be a moral 

appeal to the public. In exploring different ways of life , art is profoundly engaged in moral 

questions . 

There cannot be a moral only for a specific group in a society, but one for all people. 

If a group claims to have more rights (or prive leges in properties , power and decision­

making), it immechately violates our principle of equality and freedom. How can such a 

group be differentiated from a gang of robbers, who may among themselves respect personal 

dignity and property? Someone may r ~r.:y that such a group may strive for the final happiness 

of all people ; but if such a criterion is accepted, then this group erodes its O'Wn existence 

and submits to general principles of equality and freedom. Only a caste or fascist organ­

ization which expressly denies the equality of people could stick to a priveleged position or 

ideology, b:.;t this attitude is contrary to morals . 

Such virtues as justice , courage, honesty, generosity and dignity have been admired in 
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all cultures, and the whole of early poetry is clos~ly conner-ted \Yith personal nobility. There 

arc common trends in each different perception oi morality which ultimately leads to the 

universal for mulation of morals as en\'is8g 'din a united world. 
3 

The Ten Commandments of Moses are expressed in this universal form, as is the biblical 

maxim 'Love t hy neighbour' . It does not mean that a Jew is not allowed to steal from another 

Jew, nor t 1at a Christian has to love only another Christian. Certainly, these have often 

been pract ised as such, but the very character of moral commands , with an unders t and ing of 

the identity of all human beings, has very soon established the universality of ethics, so 

necessary and decisive in this divided world. 

We have not founded and built morality on eternal and absolute dogmas which might 

lead to a fanat ic belief and adherence to a militant organization. Having recognized the 

historical character and fallibility of all concepts , as well as the power of the imagination in 

the creation of the new, we are obliged to be tolerant. Every sincere explonr has to admit 

to the possibility of error and to his inability to estimate completely the ideas of another 

investigator; at the same time he has to esteem the novelty created by the scientist's or 

artist's imagination. Tolerance is just adherence to the manifoldness and fre edom of human 

creation. People who des ire a preserved status quo or believe in a definite order of things 

(in t he past or the future) usually have no respect for different opinions or attitudes. Con­

sequently, intolerance- prevails among militant nihilists who would like to destroy everything, 

culture not excluded. By spreading understanding of past achievements in science and art, 

we would give moral strength to tolerance among people , and approach our present problems 

more constructively. 

Tolerance is one of the basic principles for human coexistence. According to this 

principle the majority, even in a most democratically ruled society, wi ll never press its 

opinion on a minority, tmless the actions of some individuals endanger life (as in the case of 

criminal oehaviour). Men must always try to explore various ways of life) and such a 

plurality will, in a rational democracy, increase the richness of the world. The strength 

of a democr atic society lies in its tolerance, even towards individuals who deny the basic 

framewo r k in virtue of a dreamed-for utopia. 

Solidarity and Communion 

From youth to old age, man needs -:assistance ; and mutual support is needed in all 

mature work. Friendship, love and communion are at t he roots of each society, in spite of 

many divisions which detract from this basic solidarity . It ranges from pure humn.nitarian 

deeds in case of distress to :'ilore essential collaboration in social activities; and it 1as to 

3 . The Tnoral im plications o[ sciPnce have been tialted at the 22nd Pugwash Sym.posium, 

on "Science and Eihics ", held at the Interuniversity C 'ntrc , Dubrovnik, 14- 18 ,Janua_y 1975. 

We expressed then a hop-· that Pugwash may adopt a code for the moral ·espons ibility of 

sckntists . 
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be kept up in au aspect.:;. 

Certainly the most important solidifying forces ha\·c to be strengthened i '1 common 

unck r ·~ tbngs which satjsfy the basic needs of people, particularly with regard to the fact that 

many of these activities have been developed because of profit and other selfish drives. 

Since we do not wish here to plead for a p:l.rticular political prog ramme, >ve would like only 

to stress some paints which are clos ely r elated to the principles of equality, freedom and 

creativity. It is quite clear that the work in any factory, workshop or field is the res '..tlt of the 

experience and innovations of many generations. This is even more true in these times of 

scientific re,·clution where the productivity of labour has been so highly increased by the 

application of research. Under such circumstances , how can anyone claim private ownership 

over what has been the result of the efforts of so many? The c' {.: fence might be made that S \.: r~h 

absolutism of pl' i \·8 t c ·mm <:> rship and related private social laws \vas useful in the -,. ; ~ nning 

a ne·..v era, promoting personal initi::ttive, but certainly today, with the huge increast.• of t he 

means of production and scientific applications, the former liberal theory is obsolete, and is 

an obstacle to a ration al world order . Bearing t his in mind , it is legitimate for the workers 

in any undertaking to dE:'mand participation in all decision-making processes . To expand 

democracy from a purely juridical sp:~e re to all spheres of social activi(y todny sc ~ms ~·)be 

the main requirement of human solidarity. 

T his expansion of democracy, if p::.·operl y understood and presented, could be fulfilled 

in a non-violent and cooperative manner . It is quite true that high taxation, related laws and 

some intervention by governments have in many places r educed or regulated former ownership: 

but this transformation has to be induced in a more conscious manner, in creatillg better social 

conditions . In many countries we find increas ing interaction between corporations and state 

agencies . If t hese state organs are conservative, they will certainly strengthen equr.Hy 

conservative elements in the corporations, and t he whole state-corporation tandem will draw 

society back. Success can be brought about only if democratic actions , in both corporations 

and state organizations, proceed well . If by popular election a left government is fo rmed . but 

the corporatio s retain power as before, the final collapse of government is a 1 most inevitable . 

And conversely, if the democratic processes proceed well in the main sphere · of social 

activity, by more participation in decision-making and in heightening human solidarity, but 

the state power r emains conservative and even hostile to a new mass movement, a coup cPetat . 
may dash all democratic hopes . A successful, non-violent action can only be introduced by 

harmonious changes in all strnctures of society, as well as in the economy, in culture and in 

the organization of representative bodies (state and parliament) . Obviously he old state machine, 

a heritage from the tim e of monarchy and dictatorship. cannot meet the complrx orga:-~ization of 

various social activities . 
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Solidarity docs not mean only social action but is also the c.xpression of our friend­

ship, brotherhood and l ove for other people . Without nourishing such feelings, any social 

principle would remain empty. Solidarity bet\\·een people is greatly strengt~1ened by their 

increasingly subtle human }X'rsonal relations. 

United \Vorld 

There are three pressing reasons for world unity: 

1 . to stop the arms race and bring about security by disarmament and peace k<:eping; 

2 . to change and even limit the present rate of growth which is going to exhaust all 
natural resources and pollute the environment; 

3 . to erect a just world order . 

Although the United Nations has stated that general and complete disarrname" t is their 

ultimate goal
1 

nothing decisive has happened in this direction, and the arms race today is in 

full swing , with all its catastrophic consequences . It is hard to belie ve that any government 

which relics upon armed force and police is really sincere in its declarations concerning 

general and complete disarmament. Though we are prone to welcome all efforts on a govern­

mental level, nothing d!?cisive can be expected unless there is a deep change the global system 

of power . Here we see how the main problem of our time is ultimately connected with demo-

cratic movements . 

Thinkers like Einste in adn Russell had lost their faith that anything could be done with 

the present governments, which follow only selfish interests without any insight into long­

rang ing and general problems, and in the ir distrust of these governments, advanced the idea 

of a world government created upon the will of all people. In spite of these justified motives, 

we can hardly imagine how such a world government could function, alongside nation states . 

There is a danger that such world tendencies would only increase the number of emigrants and 

prisoners. Bearing this in mind, we have pleaded for the UN, in spite of all its defects,. as 

the bes t hope for a world authority, where the problems of tbe arms race and development 

may be ultimate ly settled . Certainly such an attit·ude implies a belief in the essential improve­

ment of the UN, which again is possible through the improvement of all its men·bers. Obvious ly 

all world problems are linked with national ones. Foreign policy cannot be separated from 

internal democratic or autocratic processes. 

Instead of pressing for a world government, it seems more appropriate to develop all 

possible ldnds of collaboration between different countries, with a gradual strengthening of 

some international bodies, not concentrated geographically (as is a seat of government) . By 

such international c ollaboration in economy, trade, transportation, science, art and education, 

\Wrld un~/·; may be brought about step by ste p. 
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\V \ .uld depend on the par:Ulel step::; tal~ en by other states, cspeci:Uly the superpmn~r:; . 

When joining the system of collcc .ive security under the "CN, national armies would 

au tom::tlically be reduced to a low level. The impact of these measures on social develop­

ment and on the general climate f r general and complete disarmament would r)e decisive .. 

According to all negotiation so far, and in view of the differences in lhe levels of 

armed forces, the first step in the disarmament of the superpowers must be l arge enough 

to leave both states with an equal minim um deterrent, which would also be put under the 

supervision of the UN. The rapid reduction in their military potential must be accompanied 

by the dissolution of military blocs and by the liquidation of military bases on foreig11 soil . 

After all this has been achieved, general and complete disarmament and secure peace could 

be ensured in a united, prosperous and just world. 

Europe has been the birthplace of two world wars. Through the middle of Europe, 

NATO countries border those of the Warsaw Pact, with huge concentrations of military power 

on both sides. But Europe was also the birthplace of modern science and technology, which 

have spread all over the world, and also has promoted many social activities and visions of 

a better future. Tahng all historical contradictions to a climax, Europe could also today 

contribute esse!ltially to disannament and the unification of the world. Perhaps the most 

important contribution in this decade would be the creation of a United Nations of Europe . 

Accepting the guarantees of the superpowers mder the sponsorship of the UN, and in a UN 

security system, the new UNE could easily become an atom-free zone and zone of reduced 

armament spreading from Scandinavian countries to the Mediterranean. A United Nations 

of Europe would not only soften the contradictions between the two superpowers but would 

also solve many internal problems (self-determination right of nations, fair economical 

relations fur all countries, free exchange of ideas, etc . ) and appear on the world theatre as 

a beneficial force. In the present impasse, such an undertal<ing could save mankind from 

disaster. 
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l . D~tent e and Armaments 

Thirty years after the start of the Cold War , we still live in 

uncertainty and ins ecur ity. The intern ational community may 

have overcom e the confu sio n and follies of the id eological 

confrontation but has not achieved peace. In a protracted 

and uneven process since the middle of the fifties , detente 

has signalled a turn towards greater soberness and relaxation 

of world tension. Yet we hava made little progress towards 

milit ar y d~tentc . In fact , armaments are increasing constantly 

at a disquieting pace. The world is now armed as never before 

and no r eve r s c:. l i s i n s i g h t . t·i e a r c a c t u a ll y i n ti1 e m :i. d s t: o f 

a fierce arms race expanding in all directions : quantita 1 ~ vc 

and qualitative , convent~onal and nucle ar , vertical and hori­

zontal - a race extending to all corners of the world . 

World armaments expenditures in the po3t World War II period 

have risen more than three times - corning up to the stag9cring 

f igure of $300 billions annually at current prices , equiv~lent 

to the gross national income of almost two billion people in 

the poorest pa~ts of th e globe , i. e . half of the world ' s 

pop ulation . 
1 

The pc:.:r:allel g"LovJth in the sophisticat ioi of 

arms and their destructive power is beyond any compreh0rtsion. 

The world nucl ear arsenals , in strat e gic and tactical warh e ads, 

surpasses the 

the Hirosl1ima 

these dead ly 

explosive po\H~r of 1 , 300,000 at_op;ic bomos of 
2 

size which killed 1 8 ,0 00 people . Nobcdy c~n 

effect s of a wa r even if 
3 

weapons wcr ~ to be used . 

only a tiny pa~t of 

* This is a shortened version of a paper which contaiued chapters dealing with 

the historical background and the changed world security environment, fu<d with 

an assessment of the achievements and failures of the arms control agrecm.ents 

concluded since 19GO . 
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Hi t l t t h fi r us h to arms c on t i n u o us ], y g r u-\ 1 in g , i t i s t: i me t. o p au s c 

and as k so. .-n'2 pertinent quest i ons about th e u t .i. lity , e f fects , 

an d d i r e ct i on s of u. r n1 s co n t r o l : t h q k in d of agree m c n t s 

c o nclud ed i n r e c e n t y ear s , t he n ature of the exer c i s e , an d wh a t 

it p or t end s f o r th e f u t u r e . Do e s a rm s co n t r o 1 p a v e t h e ,., a y to 

d i sa~m~ment? D o~ s it meet t he initi a l e x pectations ? Do es i t 

p rod uc e p eace ? 

The main thesi s of this p aper is th a t arms co n t ro l , as it 

has b e e n impl e ment e d s i n c e th e -, _g in n ing of the six ties , and 

r ef~ e c t~~ in a nu mber of multi lu t e r a l and bil ater al U . S . -

-
S o v i e t - a c co r d s , h a s . n o t s e r v e d we 11 t h e c a u s e o f d i s a r 1:1am en t . 

I t h aB not haltE;!d the arms rac e , bu t rath e r i mpe ll ed i ts co u r se . 

Ar ms cont r ol h as n o t stood the t est of h isto ry . Ther e i s a n eed 

f o r a b roa d discu ss ion involving th e c o n ce r ned arm a c o n-

troll .e'.t_· s , th e scientific c ommunity , interest e d po l itic a l 

c i r~ l es , a n d a l arge pu b lic o pi n i o n to ass e ss th e situat io n 

a nd to s e arch for c o nstru cti v e ch a n ge . We s eem to h a ve 

f l ou nde re d too far in the wr o n g dir ect ion , but we sh r i nk f rom 

c ontempl a ting the actual and hidd e n cumul a ti ve e ff e cts of 

c ontinuou s ly pilin g up e ver mo re ad va nc e d arms of ma ss d es ­

tr uction . We know that pr ob l ems of surviv a l ar e a t stak e , but 

a t o o f requent rei.ter a tion of th e pr e dic ame nt ha s blun te d our 

re a l u nd e r s ta n din g of th e d ange rs ah e a d . So me how we mu s t 

g e t shak en out of complace ncy . Ther e is a c om pe lling n ee d t o 

r e t hink tho roug l y th e i s~ues of ar ms control and d i s arm ame nt~ 

An effort must b e made to re vive the d e ma nd an d to initj.a t e 

t he proce ss of r eal disarma me n t. 

--- I 
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~- The Concept of nrms Control 

Intellectually and emotionally , from the very start two trends 

coexist ed in the arms control com mu nity . There were , first , 

the c6ncerned believers in the pressing need for disarmament : 

aggr essive id ea lists as met in th e Pugwash movement , who were 

eagerly sear ching for a workable opening for the reduction of 

armam en ts and the elimination of nuclear weapons . And there 

wa s the oth e r school guided by t:r a ditional strategic thinking 

as instit~tionalized in the U . S. nrms Co ntrol and Disarmame nt 

Agency established in l9 Gl . In the process , the s e cond trend 

prev a iled . In the often quoted dil e mma betl·iee n t.he preferable 

and feasibl e , the ide a li sts became resigned , consciously or 

unco nsciously , to the prag mat ism dominated by strategic 

an a lysts and traditional for e ign policy bal a nce of power 

thinking . 

Amhiguous in the beginning , always stressing the goal of 

dis armame nt - parallel to the ai m repeated in almost all the 

arms control agreelllents of general and c omplete di sarmame nt -

t:he concept of arms control became with the passing of time 

more explicit . It c ame to symbolize a practice of building 

secu rity not on le ss but on morR arms - balanced and agreed by 

th e t \'10 1~ air; ad versa r i e s , the Unit e d S to. i.e s and th e So vie ·t 

Un ion . Ar~ s control - says Thomas C. Sch e lling - meant a 

' break out 
, lla 

of th e traditional confin cr.1c:nt of disarm ame nt.. 

In stead of disarmam e nt , most of the a rms c ontro l agreements, 

and. especi <l ].J.y the SAJ,T accords , actu a lly issued peJ:mi'c::; fo:>.: 

hiCJh er ceilings 2; 11d !.!ore adv2nc: r;d \:C a !_'ons . The philosopl1y 
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b e1d. n d th.:. s de v e lopn:c nt \·let s d e t e J; r e n.c e , fi r st s et f o r th in 

t h e Mutuai Ass u red De s tructio n ( MA D) p r e c e pt , an d la t er i n 

co unt e rforc e st rate gi e s. De te r ren c e bec ame t he mai n th e me of 

a rms c o n trol , and it meant th e esta bl is h me n t o f a t hre at 

syst e m Vlhich r e qu ire d a co ns t a nt au grnen t.<·t ion cf arr~ a ments , 

so as to en h a n ce the r eta liato r y poV~ e r a n ~ b e ab l e to infl i ct 

ever great er da mag e o n th e enemy . Th e p e rf e cti on o f t he thre a t 

syste~ and th e ' b alanc e of terror ' r e ma ins the mos t e s senti a l 

cor n e r stone of arms control today. 

2.1 Definition o f Ar ms Contr o l 

Th e t~ ~o r: of a r ms control was dev e l o pe d ma inly in ~ he West but 

ha s been assimilate d in th e Ea s t a nd s e r ve d practi c : 1y as a 

fr amework for n ego t ie. t ions an d·. accord s c one 1 ud e d b e ,.- e e n E a ::-·: 

an d ~<I e s t . T h e domi na nt d e f i n i t i on o f u. r m s con t r o 1 r ·, g e s f r c 

th e n" i:e.dalu$ lis.t of aim.:> : ' a ) to reduc e th e proba b i lity of wa .r , 

b) to redu c e the c o ·s ts of pr epa ration f or >.'z:t r , an d c) to re c1 uc e 

th e d~ath a nd des tru cti on if control fai ls a nd wa r co me s ,' 4 

t o Hcnty Ki ssing e r ' s d eicr iptiv e version, especia ll y a p p l ic a bl e 

to S ALT : a) to make it 'l ess lik e ly for eith~r sid e t o ac~ ieve 

a decisive advant a ge in str a tegic 'd eapon ry ' b ) 'to in ~; ur e that 

th es~ weapons will be us e d Only in the mo s t ext raordinnry 

circumstances ,' and c) in case- of war ' no nn uc 1 ear D' C an s v:ould 

al wa ys be preferable, but I don 't .want t o exclude n u clear 

5" 
mean s in certain situations .' 

I t . f o 11 o "'' s £ rom t h e s e d e f in j t ion s that t h e go a 1 o f d i s a r m am e n t 

h as b 2 e n tot a 11 y . d i s c i1 r d e d and r e p 1 a c c d by an .ex e :r. c: ~ ·• r~ in c r i s i s 

s tab i 1 i t y h e u. v i 1 y r c 1 y i n3 on th e t lu: e a t s y s t em . 1-V h .i.. l c c a 11 i r g 

fo r mut u a l restraint and trying by coll a borative a c tion . to 

re gul~t e and adjust mutua l a rm am ent~,. a rms contro l, in fa ct 1 

ration a li z es and justifies further ar mame nts . It me ans const a nt 

wa r pr e p aration by r ea ching o ut f or ever more pe r f e cted m e a ~~ 

o f d e t e rr e nc e . 

B~s ically , arms co ntrol was a re l aps e into · tr a di t ional pre ­

n v c l e a r strat e gi c a nalysis . Its co n~ ern was not · to do a wa y 

wit h arm s and thu s c r e~ te condi t ion s f or l as ti n g p ea c e in t h t! 

nu c l e ar ag e , but to fo ::-;ter mil it a ry s c e narios, \: ;c. :r- figh·tin g 



5 

c ap <tbilit: ie · , a.n t1 p rc p n reclne s~.:; '-? str i k~.;: and figl:t 1 in c e r ·t.:::in 

sii: u a t:ions 1
, as i.! :rc:ss cd by l~ i- sj nger . Cont e 1r1p o ru.ry str a t.cgi. c 

an a 1 y ~; t s i. n s is t that n u c lea;: \: d :r: s can s t i 11 be a con tin u ~ t ion 

of politics , can be fought and won . They are not ready to 

accent rep e ated warnings by scientists that the consequenc es of 

mili ·t.ary conflict in the nu c l ea r age h ave beco1,1e incalcul a ble . 6 

In reality , s~rateg ic u.n a ly sj.s t oday is indulging in paper 

studies both deceptive and inhuman . Men are reduced to mere 

mathematical c oeff ici en t s , hu ma nity t reated as pawns of overkill . 

Th e far - reaching political u.nd psychological corollaries of 

such ga mes arc seldom c ontemp l u.ted . 

2 . 2 Poles of Con tradictions 

In the political debate concerning arms control , th e emphasis 

i s often different in East and West . While t he We st t ends more 

t o stress the t echno l ogica l and control aspects o f arms regu­

l ation, the East shows greater interest in the po litic u. l i mpact . 

Yet , in the main , common ground is found both in larger defense 

buU d -nps u.nd subtle diplom u. tic u.daptu.tion in foreign policy . 

While trying to codify rules of behaviour j_n their competitive 

r e l at i ons ~ the outlool~ is for a dyn a mic wo rld duopoly of strength , 

fo r econo mic linkages , and th e avoidance of nuclear cu.tu.strophe . 

Efforts to prevent c atastroph e ar e commendab l e . Yet, if history 

should serve as a guide , such a balance of power h a s its 

obviou s limits . Usuu.lly it l a s end e d in war . Fortunately , 

th e HorJ.d has u.voidcd nuclear conflag r a·tion for the l ast: t. lL::: ee 

decad e s . But contrary to wid espre ad b e liefs , this good luck 

h a s h a d 1 i t . t l ·2 to do \·/ i t _ a r m s c o n t r o 1 . I t h a. s r· at h c r b e c n 

c ondition12d by historical ev e n t s u.nd circu!l1stanccs on the 

i n t. ern a :.:. ion o. J. scene . l~ o t a. b l e am ong t h c _. e have b c c n : a ) t h c 

s l1ift of conflict and of the mo in p o litical contradiction s fro m 

Europe to th e Third Horlcl continent s , c.~nd b) tl c need 'co 

c on s umma te t~ he gre <tt po s t \ 'or lc1 \'l <lr II cli s locn.·tions cau ~.>e(1 by 

d ec o l on i z u. t ion , t h c reshuffl e of e ;;1 ;) i r ·~ ~> an c1 1~ he i m posit-ion of 

n ew politi~a l b or d ~ r s . But wi t h th ese tr a nsforJ u. tions alm os t 

co mplaterl , n e w conflict con sta. l1.a ti on~ t e nd to e merge . 

E f for t . s to g o o n t r y in 9 t o r c 1 y o n t. h c r . g 1.1 1 a t i D g c f f c c t ~~ o f 
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pa~t arm ~ c o 1 l~ol pat~ c rns may in ~ uch a dy~amic 11 ew env i c on-

ment. prov e de c r·p 1 ive . Th e secu rity of the supe.rpov1ers the , selves 

may not b e fully assure d . 

Th ~r e is incon sis ~ e n c y and contradiction in the curr ent polici e s 

of a .rm s control , i n it s many di men s ions and component e l eme nt s -

military, t echnol6gical , political economic , psycholo g j.ca l , 

a nd ideologic a l . Some o f th ese shortcom ing s have been indicated 

above~ 

the contr~diction between the urg e nt nee d for co rupre l1 ens ive 

d isarm ame nt r e flect in g the exigencies o f the nucl ear a ge o n 

t h.e o·r: : ha.nd , a nd th e .n ar ro"' fr amc \lo rk of a r ms co ntr ol on 

t he o ·ther 1 

t he v a .t: .i a n c e b c t we e n the b a s i c a 11 y s tat n s · quo or i e :; -_r~ c1 a r rn s 

c ontrol provi s ·~.on s c·, lculated to s u s t. · in a b ipol a _ u . s . ­

S ovie t world ord e r on t he one hand , and the n ece ss ity to 

a d apt ·{iis a rr:; amen·t schemes t o a dy nam ic a lly ch anging 

m~ltipolar i n t e r nat i onal erivironfuent: on the other , 

- t h e di spa rity b e tween th e obvious r e quir e me nts of r edu ction 

of ar mame nts and overkill capabilities on the one hand , and 

t he c ons t.ant mov i n g up the l adder of n ctt=!rre nce on the 

other , 

- the i n c ompatibility betw8e n the ur ge ncy for dimi n u~ lon of 

i nt erna tional t ens ion on the one h a nd , and th e p e l: fection 

of the threat syst em on th e other. 

2 . 3 F l a\·.' s au d D r a vJ bac k s 

But the flaws and d rawbacks of a r ms control extend much deeper. 

T h e y in v o 1. v e t h e co n c e p t , t h e i:: he ore t i c a l f r am e "'or k , a. n d i mp l E:! - · 

men t: at.i:::>n . 

Fir st ly , th ere is th e d e licate bal ance betw ee n the c oop era tive 

a nd c omp eti tive exigen c i es , set to op 6rate in condit l o n~ of 

i ncr eas in J a rm ame r1ts a nd exa c e rb at i ori of military r ~v~lry . 

Hhile th e centr e, of gravi ty in cooperative d8c:tling., r ests 

main ly i n p o li t ical and economic link ages , tha - fo~us ir1 the 

co mr c.t it: ive sphe:r:e i s preclor.linantl y in military fj c Jd., . Yet 

t o b i lHJ t he t•.vo i. n li ne 1·:h0n , by d e .C.i.n ition <:-t lr-H.,,.: 1 o n e 

cb m )One n t i s m c ru~ t 'co fo ste )· acco:r: d and the o tr. e .t. <:''c Lh e S i:l l<JC 
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time is · po s ed to uphold tl11: c at postu :: e s , is, to say the least, 

a di fficult proposition . In fact , while some a dvances can be 

no ted in poli'c i cal detente, mil it ar:.l clc ·tente lags marked ly 

behind. The arms race has ev e n intensified . Design e d to deter 

and u phold high fighting readiness , mili.tary streng t h t ends 

to d eve l op and grow irrespective of transient politi c a l gestures . 

Th e outc ome is an i mba l a nc e betwee n the t wo wings of the arms 

control exerc i se . The military assumptions of arms control 

t e nd constantly to underm in e and upset th e i r coo pe r ative 

postulates . Th ere are limit s to th e mastery of co ex i stence 

and relations of partne r ship , while h aza rdo us thr eat systems 

are simultaneously e nha nced . 

Se co ndly, one of the central notions of arms control - st rate g ic 

st ab ility - evades meas u rement or even any approximate valuation . 

St a bility an~ balance in mi litary affa i rs are ver y vague 

concept s : me taphor s introduced i nt ·1 the strateg ic vo cabu lary 

fro m mechanics of dead substances , where behaviour is r e gular , 

easily observable , and we ll measurable . In strateg ic thinking , 

on the other hand , stability and balance relate to a thou sand 

dimensions and vari a bles , 

c onn e ct ed an d intermeshed 

both material. and human, 

in a highly complex way , 

in te r-

and difficult 

to assess exactly . It rel ates to equipment , planning , and 

hu ma n behaviour , i . e . probl ems of t echno logical , economic , 

political , doctrin a l , a nd psychological natur e . Moreover , 

there are few stable and static elements in the strategic 

equ ation today , in times of intense polit ic a l change , sys t emi c 

transi tion , and technologic a l revolution . To apply the stabi lit y 

met aphor i ~:_ 1 ieu of a dynamic in tern a tiona 1 r cal i ty is to 

invit e erro r s and blunders . 

It is , th en , rath e r l oose talk , d evoid of p recise meaning, 

to set goals of " parity " or " essential equivalence" in the 

U . S . -Sovi et strat e gic equation . The ~ore so in cond itions of 

l arge structur a l force a s ym~c tr i es st e mm in g from het e rogenous 

geop o liti ca l exig e 11ci e s , different s e curity requirem e nts , 

div erg e nt doctrin a l approaches , and aiscrcpant t ec h nol o gica l 

c apabi li ti es . It is easy in such circumstanc e s to sham 

" missile gaps " and argu e for more a nd more cu: mc1 mr. nts. Ac t:u a lJ.y, 
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th e '' es s ential equivalcnc~· cancept·h as serv e d to invigorate 

the a~ru s race ana · l1a ~ cont ~ ibuted to pushing up armam e nts to 

ever higher lovels of military ' parity '. 

Th~rdly , ~ost seriou~ flaws are manifest in the doctrine of 

d~terrence , which is an essentia l p a rt of the arms control 

philo sophy. Deterrence is not only morally detestabl e in its 

g enocidal venge ance aspect , but is coun1:erproductive as far 

a s th e dynamics of the arms race are conc erned . Although , 

ac coiding to the basic logic of deterrence in the mass retali ­

ation version , a limited number of strategic nuclear warheads 

shau: d b e s ~ ffic i ent to deter the enemy , it turns out in p r actice 

that mili-tary "suf fic iency" actually knoHs no limits. In 

t he beginning of the sixties deterrence suf f iciency was cal­

Ctll$ted i n· the United States _to b e 400 strate gic nuclca c warh eads , 

i.e. about two f6r each Soviet city over 100 , 000 inhab i t ants. 

Tbt. amount of strategic nuclear warheads in the Unit ed States 

ars~na ls has grown in the me an time over tw enty times the above 

fig ure , and the r e is no hal ~ i n the further stockpiling of new 

d eterrence weapons. Th e rec ent shift in emphasis to co u nterfo r ce 

strat eg i es , focus sing more on quality th a n t h e quant~ty of 

nu clear arms , ha s op ened a new Pandora box . ·Mi l itary Research 

a nd Deve lopment ( R&D ) got a formidable stimulus to d evelop more 

advanced and efficient missiles , and the mix of different missile 

characterist ics adding to weapon modernizat~on - sucl1 as hig h 

accuracy, b ette r guidan ce , l arger throw-wei.ght , superior pene­

trability , wider range an d great e r speed - is almost infinite . . 

I t hu s follows th at det errence tends to press armaments dynamics 

beyond even th e limits of strategic rationality. 

At a c ertain point perfection of cou nter forc e capability 

ch annels into a r ace for "first strike " capability . It may then 

~~ ~ufficient that one of the pow~rs , even without achieving 

fir st strike capability , but perceiving a chance of winning , or 

fearing a pr e emptive attack from the adversary , it act.ually 

may d e c ide t o s t ~-ike f i r s t . fli or eo v c r , V7 i t h the g r o i ·l t lJ o f the 

nucl e ar club , deterrence calcul~tioJlS becowe alm o st futile , 
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b oth bec n u se of the mul t ipli c i ty of ~ ct o r s and th ~ diminuti o n 

in the rat .i o r1 a 1 behav iour of i L ·. ma n y l ea d er~;. 7\ ll "th is i 11 c ~ in e s 

t o t.h e CO ! ,:lus ion th u. n :L11 th e f ns t c h- ngi n g int e rn nt i o no.J 

e n v i. r o n m c . t t o d a y , d e t e r r e n c e i. s i 1'1 c r c a s i n g l y l o s i n g i t s a. ~; :: u i e d 

c alculat e d strat e gi c validity . Furth e r a d h ere nce t o the d etc rr e 11c e 

do ctrine may mo r e and ntore prov e dec e ptiv e and s p e ll disast c ~ . 

Fo urthly , the ab ov e inconsist e ncies a nd flaws in the conc e pt o.nd 

su bstan c e of arms co ntro l h ave a dev a stati.ng impact on the nego­

tiation s process . They reinforc e each otlte r and t e nd to f r ustrate 

th e efforts of th e n egotiator s . The long-term tr e nd is for oh s truc­

tio n e v ~n c f limited steps . Tho u gh the United Sta t es and th e 

S 0v.i. e t \J.n i on may cou1 c to the negotiations table \·:illing to 

acco mm od ate armam e nts and l ev e l s of for ce s so as to preserve 

their mutual sec uri ty a n d inte r nat i onal position as under s tood 

by actual strRtegic analysis , they soon find themselves locked 

in sharp dispute abou t th e means and ways to com pro~ ise . Und e r­

l ying this clash are: a ) diver ge nt security requirem e nts and 

as sessments ; b) asy mme tries in force s tructures , means and 

c ap a bilitie s , and c) th e atmosph re of s e cretiv e n e ss which 

br eeds suspicion and imp e ll s rivalry . 

One of th e basic divergenci e s at the negotiations table, deeply 

ro oted in hi s tory, military tradition , and strategic doctrine, 

i s the Soviet pr e ponderant concern wit h suff ic ient quanti t ies 

of arms , in contrast wi t h th e preo ccupat io n of th e Uni ted States 

to preserve their le a d in quali t y . As they are lagging behind 

in the high e st milit a ry tecltnol o gy , the Sov i et military l ea d e rs 

a)_·e keenly interest e d to co mp e n s ate for the gap b y higher 

qu antititive levels . The only -cc ommod a tion p o ssible , the11, 

i s 1noving upw a rd s both in qu a nt i ty and qua lity - a politic a lly 

ever more embarrassing proposition . The corollari e s are far­

r eaching . Be cau s e of th e c e ntrality of s trategic consid e rations 

an d mi litary issu e s invo lv e d , the n egotiations tend to enh a nce 

t h e positi o n of th e milito.r y es tabli s h me nts , and in the proce s s , 

military d es ider at a t e nd to pre va il . 

In th e s l1o r t hi stor y o f ar ms control n e goti a tions , a nurn b ~ r of 

t:e c h n iques h a v e e vol ve c1 - SO liH~ of th e m t~u kc n ove 1: fro m abo rt iv e 
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p as t di sarma Jne n ·t t a ll:s - Hh :i c h c o ntri bu te t o exac erbat e th e (1yn a P! i_c ~. o ' 

c!J..n1dlll e nt: ~ . ~l' ll e mo c· t we ll·- k n o i; n cf such t e ch '-"'.i c.~ ues ar~: C1) tl., ~ ·h a:cg <..:. i. l·:-

il1<J chip S pr e~ ct. j_C E: 1 v;ili Ch C OI1S i ~;t s in the d o:.: v c l O J? HI G11t , f •i1 .Cal .. £; l to t:h e 

c ou r ~' e o f r1 ego t i a. t io n s , o f n e -,., \·1 e a p on s y s t e ul s or h i g h l y ad v a u c e d a r ~~ s 

intend2 '. initially t o forc e the hand o f the adversary in the talJ:s, 

but finally n ;;~v c:: r b a rged. n e d a v.•ay and incorpor a t e; d in the end as co mmon 

assets in the ne\V a ccorcl.s ( th e b e st kno wn examp le is the case of the 

f.l u ltiple Ind c p e ndent.ly 'I'argct a ble Rc-en'Lry Vehicles ( HIRVs ) develop 2 d 

first as a bargaining chip in the SAL'I' talks but later included as t he 

c e n t r a l \·.'c a p o n .in t l1 e SAL •r i. n v e n tor y ) , b ) t h e d i s p l a c c u c n t d e v i c e 

consisting in comp e ns a ting certain armam e nts me as ures or particular 

arms don e aHay by ar1ns control with other resources , on a higher level 

of armam e nt techniques (t:. he shif ·t of nucle.:::.r weapon tes t. s from the 

atmoshpere to the underground is one exampl e, the comp e!: sation of 

qu a ntities by higher quality is another) , c) th e symme~ r y method 

consi sting in accords of forma l symm e try by pushing up ar8s lev ~· · ­

the assumed strength of the more advanc e d partn e r and t~1 en startL 

from the nev1 comlrlon floors u.s a b a sis to negotiate yet higher ceili . 

( S ALT I a nd SAL'I' II contained just elctncnts o f 
. 15 

such de a ls) . 

Obviousl y , in such circumst a n ce s , n e gotiations b e co me more and more 

intract a l l e and th e results pr odu c e d do not ev e n satisf y the go a l 

of a p 1:ucJ e nt mut u al st ee ring of a rmaHl e n'c s . 

3. Arm am ent f_)vnnmics and Dis armament 

To be effective ~.nd halt the arms r~we, move to the reduction of armaments and bring 

about disarm ament, arms control must strike at the root causes and the dynamics of 

armaments . This is a big order, but is the task not feasible? 

There are, of course, socio-political and struC'tural constraints which stnnd in the way of 

radical departures . But one basic feature common today for armaments in all countries 

should mal·e it possible to try and impose rationality on this insane proces s . Thi s is the 

fact that, basically, armaments are now steered by governments, programmed and 

executed by state bureaucracies. Though private interest s are still profitting and may 

sometimes ha.ve a strong say in various countries, and anothe · set of vested interests may 

apply in other countries, the present situation is different from a genera .. ion ago, before 

the advent of the nuclear age. Armaments , weapon procurement , and tl , arm.s trade are 

tod:-~y fully under o·overnment control, and this makes the responsibility :.lllmisbkable . 

An enlight.' J1Cd public opinion should in a democrntic process , at least t il"'oretically and 

in a gre at number of countries, be in n position to influence events . 
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T h e r : u c ~-; t i o n t i 1 c· n i f.> : 'v l h r, t: a :::: e t .h e c l1 i'l r a. c t c; ·r i s t i c s o f c o n t em p or a r ' 

armamcJJt dynamic s? Which are the mosL sensitive arnas in nee~ of 

Two basic nuinst<.~ys of CJ.rm<.:rnen l:s today li C'! in the domain of 

politic s and te ch nology . F.rmaments 8Ccupy ·th e top of an 

interconn ected triangle relying at its b ase on a numb er of 

politic a l vari.ab l es in one corner and techn o lo gi cal ingre-

dients in the othe r . To un lercut the dynamics a t the top of 

the triangl e , th e modus operandi at the bottom pillars must 

be ch a ng e d . 

3 . 1 Th e Politi~al Domain 

General armaments dynamics in the political do. ai n may , essent ­

ially, be explained by the t raditional action-reactio n meclJonisn -

a proc ess in which adver saries , driven by suspicion , fear , 

and riv a J.ry, t e n d to r e act and overreact to moves in the opposite 

camp , thus setti ng in motion a ch uin reacti on of arma me nt.s 

escal at ion . An i rnpo rtilnt integral par t of this dyn am ics is th e 

atmo sphere of deep secrecy . Impo sed as a general ruJ.~ of 

b ehavioui in mili.tary affa i rs , br eed ing mistrust and alarm , 

secrecy becom es a for midable destructiv e po wer . Purth er1nore , 

a number of spe cif ic clement s i n th e political superstructu re 

contribute to r e inforce the action-reaction dynamics . Th ese 

lie mainly in the spher e of military do cLrine and ideologic a l 

po stures which tend to produce un rea l , exag g erated , an d d e cep-

tive enem y i mages. 

The cor e of th e d i sease today i s incorpor n t"d in th ~ deterrence 

dog ma - a th eory a nd c onv iction i·thi ch as s u i•1 C~; const 0u t . mj stJ~u st 

and , by d cf iltiti on , requires ste ad y per fec ti o n of all sorts of 

weapons and , i n par ticular, weapons of mass de s tructi.on . 

Deterrence g enera tes a.utist ic dyn a ;n. ic s \vhich sustain c cnf J.ict 

co nst.c-llati o n s an d bloc}: t .hc VHt.y t:.o g enn) 1~e dc~·tente . \·li thout 

an c.:f f o r t to f r c e hu man i. t y a n d h u !1'1 cu1 r e 1 at:. i o n ~ f ron' s u. c h 'c h r e .:1. ·t 

p o s Lu re s a n c1 s y s t em s , f r or,: a m c n t c:. J. i t y o f j u n g 1 c l a v: s , i 'c may 

b e difficnlt Lo adva.:1ce i..o any l. as r.ing .r e: l a.xati on of t ens ion 

anc1 c1.i sr:1 r:Jn ,J. t ,! ~~n t .. 
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Fr o :: t - r, i s p o i 1: t o f v i c ,., , ~' c r 11 <.1 p :; i . J t e: r;: o !::' t. i D >:.>or t D n t J , r e co r. C:: .i t :L o n 

of cl; ,_tP!:J e j s <J r·' ··.lr::!r opc nr. c ~;s i1. qu c st.:. on~~ or se cu :r: i ::. y . T 1~C: re 

a r e m :1. n y ,,. i'l y s t . ) f o <' t c ).' o ;; c rn. ~ s s . s o !!1 e o f t. h c u u r c 

f ' c1 1:: ' 1 - · c on 1. · cr-: c l:! - 'U 1. Ul ng : n c a~.; :.t~:- -- s a n' ·:. f ! c l u u 2 ~ v <~ r i c t. y 

f ro m g r e J.t e l: opc nnr.ss in milit ury l ucl gE: tinrJ a n d visib i li t y of 

s ecu~ i t y arrang~ mcnts , t o bi l ater a l an d mu l t i la teru l cont r o l 

s ys tem s in s e n s i tive arC!a s of ar l'l.:u:t en ts . \) h at i s needed is 

p o :!. i i c a 1 vi i l l a n d a r c ad i n e s s t o t. a k e s om e r i s k f o r p·r~ a c e 

a g a in st th e g r e a t e r ri s k o f war . 

I n f ac t , such ris k -- t akin g mu s t n o t t o u ch o n e s sent i a l s e c ur ity 

pr ":'· '.<s- ~ :- :=: . C. ne of th e s trat e gi es , fo r .i .. n:-:; tal",ce , c o ul d CC'11 n c c-t 

mo ~ _ s t o gr ea te r o pc nress ~ i th u n il atQ ral r c c i proc ~~ cd i ni­

t i ,·l. ~ i v e s . 8 I n s t e a d o f i n t r i c a t e n e go :.. i a t i o n s t o r c· ;; u 1 c:: t e 

n:: < ~· ,i.a l a d v a n c es in c:r r.i> mc n t s , th e su p erpo· .. : c r s caul ( ; n i t i c:: t . e 

a c ~ a in r e Rc ti on of a r ms r e d tct ion y g ~ a du a ll y cu l t in g b ack 

c e rtai n it ems o f their a riilo u ry , i n a conti n u i n g p r c c:c s s of 

u n 5 1 a 'c ~;. ~;a 1 in it i.a t i · ~~ c- !J y on e p ar t y a n d r e c i. p r. o c a t :' c n b y th e 

o th er . T he ar se n a l s o f t h e s up e rpo~crs ar c tod ay s o . · · ~ ~l oaded 

wilh \'!(~ apo n s o f d i f feren t sorts , t h e forc e l e v e l s c:u: s o hig h , 

a nd t h e o v e r ki l l c a p ab ili ties so la rie that , e v e n a d he rin g 

i niti a lly to d ete rr e n ce d o ct rines , th e a d v an c e to di ; a r m ~me n t 

b y suc ce ssiv e u n il a t e ra l a nd r e civroca t ed :i n i t i at~·;(:s coul d 

p ro ::.; ced \vi t ho u t jeopardi zi n g at any singl e s '.:: a.ge th e s e curi t y 

o f th e p a r ti es . 

P rog ress i v e c uts an d vi~i b l e s te ~8 a ~ ming to . l o~ c r ~ i i i . t Jr y 

po st u r e s , \d. t 11 no e s se nti a 1 h ar m· .t o s E~ cur i t y , c on l D b e und er ­

t ak~~ in mi l it J ry expendit u re s , in qu an tit i~s o f c erta in arms , 

b y r e p l a cing o f fe n s i ve weapon s with a r ms of a m o~e d e f e n s iv e 

n a t ur e , by b a l tir1g tl1c d e v e l opment o f . c.e:::-t a in \: c apo n s y f::t.ems 

t h ough t to be p e ril ous a nd d estabilizi ng , b y d is e 11 gag me nt move ~ 

i n se n s itive a r e a s o f military co n tac t , by r es t ra i nt i n ar ms · 

t :r: a·rlr: , by d e c l a ri n :; mor a tor i uws o n c ortCJ. :i. n \v e c>. p o~ -t E':st s , o r 

r1 c p 1 o y l!l en t o "- n u v e: l ' .' c n p o n . s y s t e r:~ s ,. b y s c l f- d e n L :> l n .c t s s u c h 

as · · no - fir~.;t - i.l5C' ' c or: r;tit.me nt s , etc . T h e d iv c r:..;i·c· y o f t h e 

s tr a t ey ic s cen e , th r mu l tit u d e of wea pon systnms , t l 1o s~r ee J of 

c. ·c 1.:s in sp r;, c c a n d t 'i. !;le; , a nd 2\ v a ri e ·ty o f funct: j ·~'11 ·) l cl c· : c~~~[_; 

in t h e mL Li. tc. t' Y h u. i l d - u p o p e n vl.i. dC' P-~ :; sil> i liti c~·· i::' o ?:" - :cc h 
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:i. n i i. j_ "1 t. i v e s . l r:li·' q i 1 • at: i o n i n "' ~ c u 1: i t y m r-•. t. t c r s rn u s i: b e s h i f t c J. 

f r o 111 \·J a r s c e n ox i o s L o c n h a n c i n g s c c u r i t y b y l~ e d u c i: i o n o f a r IJl s . 

On e l•\a y <ldd that exempla:r·y moves could '.ve ll be undert a ken jointly 

by Lhc Unjtcd States and the Soviet Union to prove their sincerity 

and invite cooperation in efforts to halt the arms race. Such 

s"Leps could be started by a comprehensive nuclear test ban or 

by demonstrative restraint in arms sales. The superpowers ' 

pr eva lenc e in nuclear Heaponry and military strength is so big 

as compared to the other members of the nuclear club that they 

do not need to fear any i mpairinent either of their securi ty or 

of th e ir general lead in mi l.itary affairs bv 
.1. starting first with 

me asures aiming to generate universal restraint . On the contrary , 

th eir very security might be enl1anced by a slowing down and 

C<~ssation of the armaJ,Jc nts race . 

An i mportant feature of tl1e strategy of unilat era l and r ec ipro­

ca ted j_niti atives is the acti.vation of public opinion as a 

socio-political force behind disarm amen t measures . Gen _ratio n of 

political will at the centres of power for the reduction of 

ar~ amen ts i s a very intricate process and may require const~nt 

pressure from a vigilant pu~lic . Yet today the climate surrounding 

th e disarmament debate is marked by considerable complaceJlcy . 

PuLlic opinion seems to have largely lost it s int erest in arms 

co ntro l negotic:tio11S . It has been lull ed into a feeling of 

faL se security by the esoteric diplo ma tic half-truths which 

s y s t em a t i c a l. 1 y m i s a p p 1 y t erm s 1 i k e " r e s t 1: a i n t " o l: " l i m i tat i on o f 

arm<".lt~e nts " to dcnol c <:!c ·tu a l ste er ing of armamer ts hni . d-ups. 

It has b e en thrown into inattention and inaction by the 

complex lcchnicaliti cs in th e arms control talks . Unless 

puLl.ic opinion :i.s a'.rc~re of the actu a l realities in an:Jc:l!:tents and 

di sannamcnt. , and un lc!SS this opinion. is brought into active 

p J. n y f or t 1 H . c au s e o f d i s ann a rn e n t , t . c 9 r o s p e c t: s for c h .:1. n 9 e 

may not: be~ prolllising- . 

There arc go o d oppor tunities in 1977 to initi a te a broad dis-
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n cgotiati un<· , the ch:=tniJe of l0 nd<: rsh j p i.n China an r::i , la st but not. 

leust , tll \' decisi o n t o hol d· a !:.>p•..!ciu.l U.N . Ge::cr2.l r,s se:I:I!J.l:' 

s ession i 1 978 dcvn t r:· d to disarmament - all th 2sc events a nd 

ci rcum s tanc es are <... .... ,d opporcunities both to in:.:. e nsify th e 

e du ca tion a l. ef f o rt a nd to try to infu se a new sp irit into the 

di sarmame nt d e bate . 

3.2 Pr oblem s o f Techn o logy 

The ather mechanism of the armamen t dynamics which n eeds sp e cial. 

at ten t ion is the race i n mi l itary technology . Mod e rn mil i tary 

t echno l ogy , innovated and imp e lled by the second technologic a l 

Y e ':c- :. · .-; .~-:: r. , i s t oc.. c,y a mighty driving force behi1 d arrn;_ ·.w nt s . The 

p o l itical f acto rs , as ref l ected in t h e action-reocti01 p lJe no mcn on 

and t h e deterrenc ~ doctrine , rel ate mai nly t o the sphere c : 

in terna t ional dynami cs . On the other h a nd , t he technology ~rive 

is substant iall y of an internal · nat u re - a u t i stic and _ g c n ·'i7at i r:.g 

i ts ow n ~o m entum . 

I~ i s t h e mode of operat i on of mi l i tar y re s earch a ~ d ecvc lopmen t 

( R&D) , and it. s size , 1:: e so urcc s , and ine r t prop e rties •o1l1 i ch 

c ause a d yna mics o f special ~tensity . Th e v ery f u ct that n e arly 

h alf a mil lion sci cn lists and technician s , a quart e r c f the 

w o~ l d ' ~ s cien tif ic man pow e r , wit h a b ud get o~ more th an 30 

b i ll i o n d o llars at curren t rates , arc d( -o Ling a ll t h eir s l~i Jl 

a nd effo~ ts to i mpro ve ex i st ing and d e veJ.op new w 0 ~pon system ~ , 

ma y g i ve en indication of the push behind t he esca l ation of 

a rm ame nts . 9 The h uge rniJ. itary R&D estnblishment , tod ,y e ating 

u p 10..: 1 5% of mi l ita 1: y budg e ts , exerts a n ex·tr·aordin c: . ...- y pr essu1:e 

o n th e a rms race . M o~eover , an organic web l inks rn! Jitar y R&D 

t o o t her v es ted intere s ts in ar mctm e nts - the milit .t r.·y , tl ,e 

ar mame nts industry , and stat e bureaucracy . President Eiscnho~er ' s 

milita ry-industri a l comp l ex grew i n to a mili tary- i n d ustri a l-

t ccll no l oc; ic al-bu.reau cr a 1: i c co 10 pl ox . 

T l "r c i s m u c: 1 e vi c1 e n c e to s h o \·.; that in t c L" n a 1 p r c s ~: u r e s in 

a rm 0.10 c n t. s a r e t o d a y . g r e a t c r t h a n ex t. E:: : : r · n l me c h a n ·· ' · rn '=' s u c h o s 

th e c: ~ c t ion- :r: e it c t .i o n ph en om c on . T 1 is rn c::. y , a mong o t h '-' ): t h :i_ n g s , 

c ,, p 1 a i n t . r1 c f a c t t 1l a t d c s pi t e p o 1 i t i c <t l d e t e n t o t h c· r (; h a :; e e n 

n ,; h a l t in the (} r m :o: r c. c c . nut th e re i s in t e :.r o. c t. l . n an a :f n s ion of 
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e x p < '- n d i n q f 1· o r:1 t h c :L n l e n> a t i o n c: l t. c. i n t. r:, r n a l l e v P J s • I m p e 1 !_ e cl 

by mj_litc.u.:y l'fd 

serv i ces - land , navy , and air for c e - centres of research and 

s c :L c n t i f i c d i f; c i p J. i r~ c s • P r o g r <u . ;n c d t o a. cJ r i v e f o r m o d. e r n i z. a. t i o n 

and innovation , military R&D is n ever sat i sfincl with current 

acbi 0vemcnts . It con sta n t l y reacts t o its own exp lo i ts and 

co nt .. inues Ll1e thrust. to n e\V frontiers . It.s pu s h an d impet_us 

b eco:ne autonomous , l ess im pe ll ed by outside orders than by 

it s own v igour and 1(', 
regula:cit .. ics ." 

0 f t h c r e g u l a. r i t i e s , t vr o a :c e o .f s p e c i a l i mp or t a n c c : a ) t. h c 1 o n g 

l c: ad ·- t-. i ;n e s for t: h e d c:: vel o p men t a nd product .ion of 1!1 odE. ;~ n •.He a p o n s , 

and b) th e fol l ow-on i mpera ti ve . 

'rhe long rhy·thm from t: h e inv ention a.nd development , to pJ:o c1nc t.ion 

an d d ep lo yment of n ew weapons a nd weapon s ystem s , usually 

sp read in g over a period of up to 10 years , secures for military 

R &D constancy , continuity , anu permanency . l\.t th e same t .. ime , 

t he l o n <J-lead tim es tend to interfere 1 ith e f forts of pl .=-cn:ling 

in arms c ontrol . Th e two c annot be coordinated an~ sy nchronized . 

Whereas n e<Jo ti a tions refer to ex isti ng weapon systems , nell 

a rms produced by 1n.i.. J itary Rf,D tend to m a ~~c thes e \·Jeapons obso l ete 

and i rrelevant . Agreements reached with regard to old weapons 

are made almost \·JO J~thless by the emergence of n cv1 arms tcci1nology. 

Th e examples of the U.S . l ong-range crui se miss il es and L he 

Soviet Bacl~fir e bornbel~ , developed at the time of the Sld./ .l' 

n c go L: i <1 t i ons and lw coming s t ln1 h 1 in g b 1 o c L s to SALT I I , a. f t e r the 

i nitia l accord .in Vladivostok , are a good case in point . Tile 

gen era l outcome i s that ar ms control c annot cope with the 

p ace and p r ess u res of new t echno logy. 

'l,lte otheJ~ regu l arity in miJ it<u:y R &D -· the follo\·J-on imp ~.:~ra.t. ive 

is a v ariant of t .. l1 c ~; o ·- call e c.1 Parkin son ' ~; 1 a 1·1 \! h :i. c h cl cal ~; \·,' i 1: h 

th e spontRnc o us and i ~ petuou~ grow th of in stituticns . Being a 

v c r y c r u c: j a 1 b r a n c h o f a nn a rn c~ 11 t s '' :i.. '· l ll i 'J h l y s !;J e c i a J i z e d 

nw. n p o 1-1 c r , m i 1 i t a :c y R ~' D nm s C. b c l: c p t o n <:< h i q r1 l c v c l o f c o n ~~ 1- a. n t 

rcadine~;s . P :r:·oducL:i..on linr-~; Jr: ;1~;t b e J: cpi:: open . EH~p J_ c:'F.cn·t 

c anno·t l.H .. ' c t t d o\·rn ; 5 n fact.: ii: ll.::ts t .o !_;:r·n\·7 , ·:,oth b ec::~t"L,S ( of 11 2 11 
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R &. rv · t e :1 d s t <.> s vi e 1 1 .::t n d ; : p o. n rJ in •,' r:: s san t l ;:· , b c yon Cl c v en o p '" 1. a-

tio;lal r cqu ic CJJ~c nt :; . 

A d a ng cr ·.:.u s in t e r -ue t jon. oc cu1· s . T' c \•! Heape n sy ~~ t c !Tl s d cv r: l o {' '.; d 

b y milit ary R&D e n r jch t he i nstrument d li t y of g e n er al staffs , 

while imagin~tion th en l e t fre e in th e cen t res of strat e gic 

pl anning gen erate n ew orders fer the researche r s . ~ mutual urg e. 

Th e ris e of military R&D in l•lOde rn ti me s has u rld e d n ew di mr,nsio n c, 

t o the armame nts dynRmi cs and no serious effor t to halt the 

a r~~ ~ ~c~ c a n over l ook this . s ta t e of af fai r s . As l on g as 

c rucial p a rt s of military R&D are n o t bro ught un der co ntrol , 

on e c~nriot p ossibl y expec t s ucce ss in dis armam Gnt . 

Ad mittedl y , this is a difficult t~ sk , a n d cannot be res o l ve d 

wi th one stroke . But an in t£ nsiv e sea rch for solutions i s 

im perative while ini tia l steps , some o f them even crucial , 

c ould b e t ciken st raight ava y . Such steps conc e rn especially 

th e ban on a ll te st in g act iviti es whic h are easily ob se r vab l e 

an d verifiable v1it11 national t echnical 1•1eans of contr.o l. 

Mos t i mport a nt would be a compre h e nsi v e nuc l e ar t l ~ t ban 

a nd th e p rohibition of te s ting of lon g- r ange mis s5. l es . 11. .i\n 

ag reement i11 th ese do ma in s wou ld limit milit a ry R&D con sid8rab ly. 

It would al so be a contribution to d is&rmame nt of f ~r g reater 

i mpo~tance th an any of the arms control agreem c~Ls c t n clud c d 

in th e p ~ s~ tw o d ecades . 

I 11 sum 1 t h c s i m u 1 t. an c o u s f o c u s on p o l j ·t i c a 1 a n d t c c h 1~ o l o g i c a l 

i ssues which shap~ tlte environm e nt ~nd i mpel the dynamics 0f 

ar ma m.on ts , with a view to change dir ect i ons , impose cont Lo l , 

an d i11f u se commitment for g e nuine di sar mame nt , might tra ns fo rm 

t h e hori zons of arms t;On t.ro l and d 5..sax l' .i1t:Je nt. Jo. cl imu.t c could 

th an b 9 c rch ted f o i r e ne wed c ons ideration of gc11e1 · ~ 1 and comp l ete 

d i ~; ar m amcn t . 

· .c·nc t us iCJ n s 
. __._ __ -- . -- ----· -

Thi s p~p e r h ns argued f r the rtc c d of r ~ dica.l ~ c w dep a rtur es in 

<u : r:1 .. <'; o r t 1: o 1. il n d d i_ f. n r Ill a rn (; n i' . i\ n :'. s c o n t r o 1 a s i m r 1 "' ;:J c 11 L c d i n 



J_- r~ c c> n i: y e a r s l 1 0 ;, pro v e: d t. o L ~ c o. u n t e r pro c1 u c t i v c> • He v or j_ 

l1istoJ:y have ,,::_r;l .:-:uG!nLs s;n:cud ili.th such giant st2~icles a::.. in 

t h i s v cr.: y p c r 'L o c1 • '.r h e r e i s g o o d r G! i.! s o n t. o b e c on c c r n ~ d i ·l j_ t h 

·t h i. s d c v e l o p m c ll t: a n c1 , f i r s t o f a l 1 , \·: i t h t h c c no r no u .'3 d c s t r 1; c l i v c 

m i l i t u r y p o t e n t i ul .i. n t h c l 1 il n d s o f t-. h e U n j_ t c u S t u t c s a n d t h c 

Sovi et Union . Yet solutjons to th 0 ir and tho world's security 

cannot he so ugllt in upwa:r:d parities and .?. rush to ever hic;her 

lev els of deterr en ce . Such 1 ~1 i lit a r y b u i.l d- up s on 1 y inc r o as e 

t:he vul11 erabilit y of all concerned . They 

both for the superpowers and the r est of 

create less security 
12 

the globe. They 

contribute also to what strategic analysts refer as destabi.li-

zation of the military balnnce . 

Th e stalemate and crisis in arms c ontro l is no secret anymore . 

Some arms controll ers who still adhere to old concepts propose 

remedies ranging from new sweeping goodwill dec l aratory 

accord s , to a turn to vl a r d s m i 1 it a r y a c com r.10 dati. on on the high e s t: 

l evels of count e rforce te chno logy . Such steps would obviously 

only mean deep er s ubmersion into the quagmire of ar~aments . 

They \v o u :!. d t ran sf or m c r i s i s into p c r pet u a 1 exposure . 

Improve ment can only come through a change of direction . 

Arms control must b e giv en new meaning and content , consistent 

wi th the goal of disarmament . So1nc members of the s t ate bureau-

cracy in East and West may not yet have g~asped the fundamental 

c~ange in human history with the advent of . the nucl ear age. 

The fragility of human society has increased infinit.el y . 

Nuclear ene:r.~JY <1ncl th e achievements of the seco::td tcc:hnoJogical 

rev o l u t ion may b c a p p 1 i e d for good or bad . But n n c lc a r \·.'a r 

may litera lly d0stroy menkind . Th e re~cdy in suc h circumstances 

cannot anyH<ore be s ou ght in •,.;ar_ g::m es as tried by our fnt:hej:s . 

There is a no ed for a new world order built , among other 

things , on s:;cne):·l and compJ.etc d.is<J.rm.::unent . 

On e of the great: c st paradoxc~~ of modc: i::1 history is the fact 

that t 11 e go a 1 of g c n era 1 u n c1 co 111 p 1 c t c d i sa r mil rr. en t . v; e s c m braced 

by cl.l). n at ions - and \I a~> t11ougiJ'l plo.us:i.lJl and feasjbl e a lmo st. 
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s c.; c p t: i c is m , as CJ. n u i.... o p L ::!.I L d r c· co ·· '<t.i_ iT: c ~-; ·t~ . Y .:-~ t ·t h c b l u ~' p r :'.. r: t .for 

g e n (~ c.. -_ a nd con!:" l c t e d i s < r m <.:?. m c n t , a s i n s c r i b 2 d i n t l\ e l ) G 1 

U . S . -<> <'viet a c cord on l\ ~T :r 8 e d P L-in c i p le s f o j: Dis a rl !l <1H: c n t 

Negct i ntio.ns , J:;:.now n ns the !'1cCl o y-?;'Jri n agreement , is a v c~ry 

1" 
s ober anr1 prud e:nt doc1~H1 cnL ..... It may be t.l1at furtlJ C"·:t: advance 

to th e im pJ cmcnta.tion of th i s aurecment was upset by a ;;peci:(.ic 

t ran sformat ion of th e int e rna ti ona l scene , the r apjd accun1ula-

ti on of new weaponry , and a lack of c ourage and i ~agination 

at th e cen tres of p ower . With a b etter hi stor ical perspective, 

t ell irg ex~erience , and d eeper under.standin ~ of the issues , it 

i s time t o h alt , re co nsider the dilemmas b ef ore us, a nd opt 

f o 1.- h u ;c 3. :1 r :J t- io na l :l t . y. 
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ABSTRACT 

The present technical status of the nuclear weaponssystems and 
of the systems for their delivery is explained. All these systems 
have mad e tremendous progress since the 1960s. Available destructive 
power now is literally millions of times larger than at the time of 
Hiroshima. Moreover, technical progress has had, especially through 
the MIRV principle and the cruise missile, a destabilizing influence 
and threatens the equilibrium of terror. New strategic doctrines for 
winning r ather than preventing nuclear war are developed. According 
to the counterforce strategy the retaliation capacity of the 
opponent i s to be destroyed by a surprise attack. Moreover, plans 
for the tactical first-use of nuclear weapons have been accepted . 

In a nuclear conflict, the commanders-in-chief are overburdened 
by the ne ed for ultra-urgent decisions. As a consequence t endencies 
in the dir ect ion of increasing automatization become ever more 
conspicuous. In the extreme case, deci s ions may be entirely left to 
machines, and man would not any more be included in decision-making. 
The increas ing automatization leads to furth er escalation of 
insecurity for the whole world. A solution cannot be found on the 
level of technology, but only on that of practical peace policy. 
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1. Introductory Remark 

Ultimately, this article is based on a public lecture held in 1973 

in the Faculty of Catholic Theology of Vie.nna University within a cycle 
r 

"Possibilities of Peace 11
• The present version has be~n updat ed to 1979. 

The author is an active scientist, but not a weapons or arms · control 

expert. Hence it may be inevitable that here or there a thing has been 

misunderstood or misjudged, though every attempt has been made to avoid 

this. Yet the broad lines and trends are clear. Naturally, all data are 

taken from the open literature, as quoted. 

2. Hiroshima and Nagasaki 

On August 6th, 1945, a bomb containing 60 kg of uranium 23 5 (1) 

was dropped, without previous warning, on Hiro~ima. Three days later, 

Nagasaki was destroyed by a bomb containing 8 kg of plutonium 239 (1). 

Here the number of victims was somewhat smaller, as the town is 

situated in hilly country and had fewer inhabitants. According to the 

latest Japanese estimates, the number of dead in the two towns taken 

together may have been 250.000. In Hiroshima alone it was 140.000 out 

of a pop_ulation of 360 .000, i.e .. nearly 40 % ( 2). The uncertainty is 

great as there had been, in the chaotic conditions in the Japan of 1945, 

an uncontrolled mass influx of people into towns previously intact. 

The effect of the uranium and plutonium bombs (3) is mainly due 

to the fact that in nuclear fission 17 million times more energy, 

per unit weight, is released than in the explosion of the strongest 

chemical explosives. One of these is trinitrotoluene (TNT, trotyl) , 

which was widely used in the First and Second World War . Nuclear 

fissions are induced as a chain reaction that requires les s than one 

millionth of a second (microsecond) (9). The reaction is transmitted 

from nucleus to nucleus by the neutrons that are released in fission 

with speeds of some 10.000 km/second . 

The heaviest chemical bombs of the Second War contained about 

10 tons of TNT. The explosive power of the Hiroshima bomb corresponded 

to that of 14.000 tons(= 14 kilotons, Kt) of TNT (1,9), the power of 

the Nagasaki bomb to 20 Kt (10). Thus the power exceeded that of the 

strongest bombs used before more than a thousandfold. About two thirds 

of the energy released appeared as mechanical en ergy of the pressure 
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wave, one third as thermal energy of the heat radiation, ana 6 % as 

energy of the "ionizing" radiation, i.e. of radiation as pJ ,-,(· uc ed by 

radioactive substances and X-ray tubes. The particles of ~ ,_,Gh 

radiati on , including particles of electromagnetic radiati o-n 

("photons"), carry enough energy to "ionize" atoms, i.e. ~.c 1l pr ive 

t.hem of electrons . The number of dead was distributed oveT 

effe'cts in a ratio of about 20 : 60 20. Thus heat radi a. t 

most effective. However, because of overlapping a clear- c l:o-; 

distinction is not possible. 

; . 

I. ,, In Hiroshima, the explosion was triggered by an aut ' 'L1""."';~:.. 

mechani sm 600 m above the "hypocentre" ("ground zero"). T::-t::. s Leight 

had be en chosen to maximize the action of blast and heat U; . At the 

centre of the explosion, the initi a l pre ssure must h a ve b:t. Jlt.:' ~-s d to 

million s of atml'lspheres . Concrete buildings were destroy r,.d t-- ~~ o 

1 km, solid brick buildings collapsed up to 1,5 km, and gJ ,,~ ·-. br oke .. · 

up to 13 km from the hypocentre. 

During the explosion the material of the bomb reac h u i ~ 

temperature of many million degrees, similar to that of t h co ; :1terior 

of the Sun. The energy of the heat was at first given off L': ,_ ·:ly as 

soft (long-wave) X-radiation, i. e . as ionizing photons. 'f':n .• -.rays 

were ab sorbed easily by air near the place of the explo sL-'~', <.r.d the 

air was . thereby heated up to a "fireba ll". The temperat m : •· ~ ~ he 

surface of the fireball still exceeded that of the surfaC f' ·· f t he Sun, 

though i t was much less than that of the interior of th e The 

fireball emitted intense ultraviolet and visible light. l .;.,: ·3.ls o 

consists of photons, but because of their lower energy, pc:: n,;, r ticle, 

they do not ionize any more. Nevertheless, light transfers c;!lC> r gy to 

materi als . The number of the low-energy photons was now I!~ r_. __ :.J•n-·e than 

that of t he initial, high-energy, photons. 

Owi ng to the absorption of this intense radiati on ev r-:• s' . ..::: ne s 

were mel t ed superficially; near the hypocentre, their vsur i :.-.-:L 
0 temperat ure often reached 3500 . However, stones were pr o~ '~ ~ : d 

already by persons standing in front, so that the co.ntour ~c, r;: · o; uch 

persons r emained permanently imprinted into the stones ; H.·",:'. t he 

person:. wa s annihilated, the heat radiation had ended. At ! ' r,,., ,' 

dist anc e.s dark patt erns (for instance , on wometils dress e s ). ,·,h:. :::h 

absorb ed r adiation more strongly, burned themselves int o ~ •:~ s:r: i n. 

Eyes tha t looked towards the exploding bomb were damaged , 
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; . smaller . distances , the people wer e · permanently blinded. · 
Timber , paper and other combustible material burst into flames. 

Dry newspaper caught fire at more than 4 km . Owing to the r e sulting 
conflagration the air rose so that mor e air was sucked in from the 
s i de , and the fire was intensifi ed . A socalled firestorm r esult ed , 
similar to that observed before in other Japanese towns as well as 
in Hamburg and Dresden . This meant death for further large numb ers. 

Among the ionizing r ays emitt ed dir ectly by the nuclei of the 
fission products the gamma- r ays wer e particularly effective . These 
are a lso photons, but e ach particle carri e s hundreds of thousands 
times more energy than a particle of the ultraviol et or vi s ible light 
radi a tion, and also many time s more en er gy than a particl e of the 
soft X- radiation mentioned befor e . During the fir s t s e conds aft er the 
explosion, the intensity of the ( "prompt") gamma-radi ati on corre­
sponded to that of millions of tons of r adium. In canc er h ospitals, 
where r adium is applied, already milligr ams of the el ement are 
treated cautiously . 

Gamma- radiation is absorbed by air f airly strongly, though l e s s 
so than the soft X-r ad i ation . Henc e t he int ens ity of the gamma - r ays 
decreased more strongly than with the inverse aquar e of the di s t ance . 
Even so, in Hiroshima the gamma- r adi a tion was alr eady by itself 
lethal up to 1200 m from the hypoc entre for persons expos ed during 
the first minut e . 

Fur ther important ~adiation effects wer e due to the f as t 
neutrons from the exploding bomb. Whil e n eutrons, in contr~st to 
high- energy photons, e . g . gamma-rays, do not ioniz e dir ectly, t hey 
t r ansfer energy to a tomic nuclei .. The nucl ei thus propelled are , 
becaus.e they are electrically charged, strongly ionizing. So in the 
end the effects of neutrons res embl e thos e of gamma-rays. They even 
exce ed them, a s detail ed investigation shows, per unit ener gy 
absorbed . 

Ionizing r adiation is not painful. Indeed, ordinarily exposure 
is not noticed at all . Surely the r eas on i s that th e ancest ors of 
man met only unimport ant int ensiti e s i n Nature so t hat they had 
neither opportunity nor ground s for the development of warning 
sensa tions . Generally the eff ects of the r ays arrive rel atively 
slowly . Aft er exposure to a l etha l dos e , death follows aft er days or 
weeks, in some case s even aft er ~any y ear s only. But wi th ext r eme 
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doses, the nervous system is paralyzed within minutes. We shall 
later return to the extreme doses: produced, by means of the 
socalled neutron bomb, on the battlefield. 

The effects of ionizing radiation include damage to the blood­
forming tissue, leading to anaemi a , incapacitation o~ the digestive 
tract and paralysis of the production sites of antibodies so that 
the organisms is defenceless even against normally harmless 
infections. After many years, cancer may appear, especially as 
leukaemia. Unborn children, whos e developing tissues are particularly 
sensitive, suffer _malformations. Also the succeeding generations are 
damaged. Mut ations of the genetic mat erial must still lead to 
handicap-ped individuals after thousands of years. 

Ionizing radiation comes not only from the place of the 
detonation, but also, lat er, from dispersed radioactive fission 
products, like radioiodine or radiostrontium. Most of these products 
slowly fall to the ground. In Hiroshima this r adioactive "fallout" 
was unimport ant, as the fireball, as a consequence of the height of 
the exploded bomb, had not touched the ground. Hence the fission 
products were pulled up by the hot air, were distributed ov~r a 
large volume , and settl~d only slowly and in dilute _form. Meanwhile 
their _radioactivity had in part decayed. 

The situation is different when the fireball touches the ground 
and evaporat es soil and rock. The vapours mix with the fission pro­
ducts, and aft er cooling relatively large grains fall down rather 
quickly, and near the hypocentre. Hence an intense radiation carpet 
is formed. This may endanger humans directly. Moreover, these areas 
cannot be used for farming (8), and there is the further problem how 
the starving population can be prevent ed from eating contaminated 
food. (Should it be prevented?). The degree of danger from fallout 
will greatly , and irregularly, vary from place to place. It cannot 
be estimat ed without instruments, but even the reading of the 
instruments and the interpretation of the data are no ea sy matters. 
The populati on of Bikini, where heavy fallout wa s produced in tests 
in 1954, had to be removed from the island a second time recently, 
as a consequence of increased incidence of cancer (11). 

In addition to the radioactive fission products, radioactive 
substances are produced by activation of environment a l materi al by 
the neutrons. Thus r adiocarbon, half-life 5700 years , ari ses in 

' . 

.... 
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large quantity in a _nuclear reaction of the nitrogen of air with 

neutrons. The radiocarbon has no military importance whatever, but 
it will gradually be taken up by organisms and will damage their 

hereditary material for tens of thousands of years. 

3. Hydrogen Weapons 

On technical grounds, the explosive power of uranium of 

plutonium weapons, e.g. bombs, cannot be increased indefinitely -
perhaps, with a great effort, to 500 Kt equivalent (1). To improve 

matters, "hydrogen weapons" were developed that contain heavy 
hydrogen ("deuterium"). From 1953, they were ·tested both in the USA 

and the USSR, and they were available soon in rather large numbers. 
Technically, their explosive power ha s no ceiling. Moreover, the 
increase of the power, by addition of more deuterium, etc. is not 
expensive. Per unit explosive power, a hydrogen bomb of 100 Kt costs 
only one hundredth as much as a chemical bomb (8). A bomb of 100 

megatons (Mt) - of 100 million tons TNT equivalent - costs only 
twice as much as a bomb of 100 Kt (12,14). That much TNT would 
weigh as much as 16 Cheeps pyramids. 

The principle of the .hydrogen weapons is similar to that of 
e~ergy production in the Sun. The energy likewise comes from the 
fusion of light atomi9 nuclei, but the weapon does not burn quietly 
(steadily). As soon as part of a suitable mixture of light atoms, 
which must include deuterium, is brought to a high enough tempera­

ture, it ignites, and the "thermonuclear" reaction begins. Usually 
ignition is achieved through .the heat of fission of uranium o~~ 

plutonium contained within the weapon. This fissile core acts as a 
detonator. More recently a tt empts ar e being made to use laser 

radiation (intense light) for ignition. 

For the characterization of a hydrogen bomb we choose one with 
3E) an explosive power of 10 Mt , 700 time s stronger than that of 

I) H.York (4) explained why explosive power was fixed to 1 Mt or 
10 Mt, etc. There is no technical or military reason. These are 
nice round figures. We also talk of millionaires, but not of 
people owning 1,400.000 currency units. 
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Hiroshima. E. g. the American long-distance rockets (ICBM ... Inter­

continental Ballistic Missile) "Titan" have at least 5 Mt _( 15,16 ,17). 
The Soviet long-distance rockets SS-9 may carry 20 Mt each (15 ,17, 
18,19); they account for one half of the total destructive power of 
the Soviet strategic arsenal (17). For comparison: all bomh s dropped 

by the Allies during the whole Second World War together h8d only 
5 Mt. 

The radius of mechanical destruction increases with tho cube 
~ I ' 

root of expl osive power (20). Hence with a 10 Mt bomb thi r. r adius 
exceeds that in Hiroshima 8 fold. Consequently brick houses would be 
destroyed as far as 12 km. The area affected increases with the 
square of the radius, and brick houses would collapse on about 
450 km 2

• This area might include a town with millions of i nhabitants. 
The effect of heat radiation increases directly with che r:mergy 

of the explosion and decreases a little more strongly than with the 
inverse square of the distance. As the Hiroshima bomb ignit ed paper 
at 4 km, a 10 Mt bomb could do this at 70 km. Provided there were 
enough combustible material the firestorm might extend over an area 
with 30 - 40 km radius. 

The prompt gamma-radiation of the 10 Mt bomb would be l ethal to 
4 km. The extent of the fallout would again depend on the ' onstruction 
of the bomb and the circumstances of the delivery. Further 1way from 
the hypocentre, the effect of the fallout is greater than t hat of the 
prompt radiation (21). 

Enormous amounts of fission products and of fallout are obtained 
from the three-layered "dirty" weapons that surely form a large part 
of the existing arsenals. Some such weapons were ignited several 
times in the atmosphere in the 1960s. They contain not only the 
detonator and the substrate for the thermonuclear reaction 1 but also 
- outside - a layer of the uranium isotope 238. This heavy substance 
is an excellent tamper, but at the same time it also contributes 
greatly to explosive power. While uranium 238, in contrast to ~anium 
235, cannot maintain a chain reaction by itself, its nuclcl never­
theless undergo fission with the fast neutrons from the fi r st two 
layers. Uranium 238 is a cheap waste product in the produc t i ~n of 
uranium 235 from natuxal uranium, a lso for the purpose of fuelling 
nuclear power stations. York (22) gives the rough rule that for every 
2 Kt of explosive power 1 square mile will be bathed in l ethal levels 

·~ 
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of fallout within hours after the explosion. 

Recently it has become possible to test hydrogen weapons in the 

"laboratory", or, rather, in sui table buildings (weapons simulation). 
This is done by igniting with laser radiation rather than through the 

fission . of uranium or plutonium. In this case, the explosive power 

can ·be limited by miniaturization. The installations are used t'o test 

radiation effects on military or other objects (23). For testing, 

enormous X-ray generators (weight 7000 tons) and generators of 

intense rays of charged particles have also been built ( 23). 

4. The Size of the Strategic Arsenals 

We have sketched the properties of the nuclear weapons during 

the 1960s. How many weapons did exi s t, and what were the means of 

deli very? 

1) The Strategic Air Command (SAC) of the USA has 630 aircraft 

(B-52, etc.), incidentally also to be used subsequently in Vietnam. 

Every one can carry 50 Mt or more of bombs (24,25). Thus already 10% 

of this fleet, provided they can penetrate, can throw bombs equivalent 
in power to 100.000 Hiroshima bombs (26) *).To be safe from surprise 

attacks, part o~ the fleet, with bombs, is in the air all the time. In 

the Soviet Union, bombers play a subordinate r ole only (15,27,28,29, 

30,31). The reason is that bombers are expensive, and they need bases 
not too far from the target areas. 

2) The ICBM weapons or the USA include the Titan rockets with 
. -·· -

5-10Mt each (16,17,18). They are operated with . liquid fue1s(32) that 
require a not inconsiderable time. before use. In contrast, the 

Minuteman rockets with smaller .warheads each are driven with solid 

(stable) fuel, and are ready for action within 1 minute (33). Every 

missile lies in a separate underground silo, which can be used only 

once. The missile is guided in flight by an inertial mechanisms (34). 

•) The . esteeaed readers are invi :. ~d r,c'N to pause and to think again. 
York's statement, here given, im~lies that the destructive force 
carried by SAC alone is . 1 million(!!) times that of the Hiroshima 
bomb. The force of the strategic(!) and tactical rockets or of 
other tactical weapons i~ not included. 
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It is targeted already in peace time. Typically, the targets consist 

of _big towns with large (and unsuspecting) populations. 

3-) Submarines equipped with nuclear engines, therefore capable 

of prolonged dives, roam the oceans , Every US boat ("Polaris") has 

16 launching tubes for solid-fuel rockets (35) that are brought into 

position with compressed air. These missiles are also targeted, but 

clearly the movement of the boat must all the time be taken into 

account. This is no doubt done by computer. When submerged, the boats 

are practically undetectable from afar. 

For comparison, more recent data about strategic weapons ( 8, 27 , 

36,37): the USA have 414 long-distance bombers with 4-24 bombs each, 

at home on 46 airfields of the SAC. Moreover, there are ~n USA 1054 

ICBM and 656 misBiles on submarines. There is a number of ICBM base 

areas ; each Minuteman field has several thousand square miles and 

contains 150-200 silos (8). The USSR has 140 long-distance bombers, 

1452 ICBM and 812 missiles on submarines . Be it noted that many of 

the American, but few of the Soviet missiles have been MIRVed, i.e. 

equipped with a multiplicity of warheads (see below). Thus the total 

number of strategic warheads is about 12000 in the USA, and 4400 in 

the USSR ( 17). 

The growth of the arsenals has not reached a limit. For instance , 

for the USA about 14500 strategic warheads are forecast for 1985 ( 17, 

38). Moreover , the figures do not take into .account the tremendous 

improvements in quality since the 1960s. We shall refer to them later. 

5. Defence Against Strategig Nuclear Weapons? 

To which extent was and is defence possible not only against 

strategic bombers, but also against intercontinental missiles? Already 

up to 1970 about 30 billion (109) dollars had been spent on systems ­

for antiballistic missile defence (ABM) in USA alone (39,40), but 

success was small. The difficulty is that the missile· reaches. not only 

a height of 1000 km, but also a speed of 30.000 km/hour, i . e. of 

8 km/second, many times as much as aircraft (41). Moreover defence 

makes sense only if a very large part of the enemy missiles, almost 

all of them, can be shot down. In contrast, during the Second World 

War defence was considered effective if 10 % of the attacking force 

were shot down. 
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From time to time, fantastic projects were put forward. r or 

instance, according to project nBambi" (note. the cheerful name -

Ballistic Missile Booster Interceptor) a fleet of armed satell ~ tes 

should all the time circle the globe, and they should automati cally 

des·troy the enemy rockets by means of missiles with hyd,rogen warhea:~!'l 

immediately after their launching (42) . At that time t he enenv r ockets 

would still be w.i thin the atmosphere so that the pre ssure wav8 could 

affect them. Clearly .project Bambi has problems that are not 

inconsiderable. For instance, the ci;r:cling sate,lli tes must cn:nt::!:' ol 

the whole enemy area all the time. 

More serious is the system derived from the starting poin~ 

"Nike-Zeus" (43,44). According to the "Safeguard" system (45,46 ) 
hydrogen weapons are directed against the enemy ICBM whi ch have been 

under way for a time and therefore are now in empty space . T h0 enemy 

missiles are supposed to be destroyed by means of the ioni ~ lrw 

radiation emi tt .~.d by "Spartan" warheads that ar e exploded :tc 'lr t he 

enemy missile~ Pressure waves cannot form in empty space . 0:;:-, ~t-1e 

other hand, ionizing radiations are . not absorbed there, and therefore 

their range of action is large. The defending missile must approach 

the enemy missile sufficiently, notwithstanding the enormous speed of 

the latter. Steering takes place through computers into whi c ~ r~dar 

information about the position of th.e missile is fed all t hE:: c, i me. 

After reentry il!to the atmosphere the enemy missile can stil l be 

hunted with "Sprint" rockets. They are so fast that they ove::·take 

bullets from machine guns within 3 seconds (44), and also car::!:'y 

nuclear explosive (4). Explosions of hydrogen weapons above one 's 

own country are, of course, unpleasant, but they are still to be 

preferred to explosions in the target area. 

The chances of success are modest. This appli es especj_a L J :r under 

operative conditions where one may have to fac e not only a n ~~s ed 

attack by hundreds of missiles, but also general confusi on, ev·en 

chaos. The radar installations would be saturated by the mascj_ ,; e 

attack, and the problems would be sharpened by decoys and ref:ecting 

metal sheet. Furthermore the cost of such def ence systems , l f they 

are to have the smallest chance, are intolerable even for t he r i ch 

USA. Hans Bethe as well as J.von Neumann have called ABM systen s 

practically hopeless (47). Nevertheless, a giant d ef ence centre 

(nsafeguard") was built up near Grand Forks in Nor t h Dako-l; q ( +4 ). 
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6. Tactieal Nuclear Weapons 

The original and principal goal of nuclear weapons is evidently 

strategic and eonsists in the massive devastation of enemy territory. 

But again and again thought has been given to tactical uses (48). For 

instance, the idea was supported by Kissinger in 1957. The "father of 

the hydrogen bomb", Teller, was also sympathetic, and Secretary 

Dulles took the idea up. However, nuclear warfare limited to tactical 

use presupposes agreement, written ,or tacit, between the enemies. 

Thus nuclear war would become a kind of tournament where neither 

side must disobey the rules. This idea did not seem credible, and 

so Kissinger withdrew. Nevertheless, the forces of the great powers 

have been equipped with tactical weapons (49,50) so that they could 

be used in a given case, for instance, during strategic nuclear war. 

In 1974, the new US Defense Secretary, Schlesinger, revived the 

plan of tactical nuclear warfare, and made it a component of the 

official military doctrine (51,52,53). He emphasized in statements 

that the USA had never pledged no first-use of nuclear weapons. On 

the contrary, the USA reserve the right to meet with nuclear weapons 

an attack with conventional weapons. Incidentally, tactical nuclear 

weapons, once they are operative, can also be used without previous 

attack with conventional weapons, or they can be applied for 

blackmail. 

Is it credible that an enemy himself .armed with nuclear weapons 

would remain wi i; hin limits that appear appropriate and advantageous 

to the first user in answering nuclear blows? Barnaby, , the Director 

of the Stockholm Peace Research Institute, SIPRI, pointed out that 

if conventional war leads to tactical nuclear war, then tactical 

nuclear war leads to strategic nuclear w.ar (51). Cle~y us e that is 

at first limited will be answered in the same or in a stronger way, 

the response will bring further ~ntensification, etc ., until soon the 

nuclear arsenal will be used fully. "Limited nuclear warfare is 

simply not credible" (54). Disbelief in geographic or other limita­

tions of nuclear warfare was also expressed by H.Brown (55), 
formerly a weapons physicist in Teller's Livermore laboratory, and 

Secretary for Defense since 1977. 
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. 3E) 
An entire "family" of tactical weapons has been produced. 

Some of them (Honest John, Pershing, Lance) are deliv~red by rocket. 

They can be transported by road and cover the whole range up to 

100 km (53,S7). Artillery shoots nuclear weapons in shells at 

distances up to 30 km (1,53,57). Tactical application· from aircraft 

is possible through free fall of weapons, by gliding bombs with 

· television guidance (57), or through "SRAM" short-distance rockets 

(18,28). "ABM" (Atomic demolition Munition) produces craters and 

could block mountain passes. The typical explosive power of a 

tactical weapon may be several kilotons ·TNT equivalent, but some 

weapons reach several hundred Kt, or even megatons (21,50,58). 
Tactical weapons on ground, in part ready for immediately use, are 

kept in fenced-in igloos that in the case of American weapons are 

always guarded by American personnel (59). They are protected by 

mechanical locks and electronic switches that operate only on receipt 

of code words (53). Presumably the situation is analogous with 

Soviet weapons. 

In 1966, R.McNamara stated that the USA have in Europe 7000 
tactical nuclear weapons,, and that they ar e located in 100 places 

(58,59,60,61). Schlesinger gave a similar figure for 1977 (60). 
Possibly at certain periods the number was 10.000 (53,62,63). The 

total explosive power of the American ·tact'ica1 nuclear weapons in 

Europe is said to be 460 Mt, corresponding to 30.000 Hiroshima 

bombs (58). According to some American sources, the· number of Soviet 

tactical nuclear weapons in Europe is about half that' of the American 

weapons, but o·thers assume equality (50,58,60,64). 2000 American 

tactical weapons are said to be stationed in Asia (50,58). In the 

USA there may be further 10.000 tactical weapons in storage·, and the 

total numb er of the American tactical weapons in the world may amount 

to 20.000 (50,58,65,66). In addition, there are, of course, the 

12.000 strategic weapons. 

I) The weapons experts are gifted with a sense of humour and a cosy 
way of expres s ing th emselves . They talk of famili e s, and , a s we 
shall see, of an Honest John. Bambi ha s been mentioned already. 
Meaning the part of the population t hat will perish within 2 months, 
they t a lk of a "60 days population r e sponse". In the accounts, 
1 million dead appear as 1 megad eath, and the additional dead due 
to fallout are call ed "bonus kill" (56). 
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· A sharp dividing line between strategic and tactical weapons is 

not possible. Thus ·enemy country may be attacked by medium range 

missiles or aircraft. This is a possible role for the FBS (For~ard 

Based System) •f the USA with 500 aircraft (16,29,30) in Europe, 

the weapons of which nominally are consi.dered as tactical rather 

than strategic. Soviet medium-range missiles could n~~AUbt r e ach 

all Europe (64,66). 

Many authors have emphasized the danger in t echnical developments 

that facilitate the crossing of the nuclear barrier, the "firebreak", 

e. g. Scoville· ( 67), the former scientific director of the CIA. . -' 

Tactical weapons of low yield might be applied without the int ention 

of starting a general nuclear war, and yet this may be the consequence. 

It would be particularly dangerous if the decision about their use ,. 
were left to c~mmanders in the field. 

7. The Neutron Bomb 

In addition to the original tactical weapons, acting mostly 

through pressure and heat, smaller we apons in the Kt range have 

become important in the context of the first-use doctrine. They emit 

energy mostly in the form ~f ionizing radiation (fast neutrons) and 

are known as "enhanced radiation weapons" or, colloquially, as 

"neutron bombs" (53,60,68,69). This change has been achieved by an 

increase in the share of the thermonuclear at the expense of the 

fis s ion reaction. 

Humans, e.g. soldiers, are intended to be exposed to enormous 

doses of · radiation even at relatively large distances. Then the 

nervous system is paralyzed rapidly, and no further action is 

possible, though death does not follow until 1 - · 2 days later. 

Experiments with animals are meant to show how long after exposure 

action is still possible (70). Protection, with heavy shields, 

against the radiation is hardly f easibl e , a s soldiers must be mobil e . 

Some observers show considerable delight in weapons that paralyze and 

kill opponents, but cause relatively little material "collateral" 

damage to property (61). General G.Keegan has expressed his regret 

that the neutron bomb was not yet available in Vietnam (71). 
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Large overdoses of radiation near the point of action imply, 

of course, doses that are still lethal, or at least injurious, over 

a very much larger area. In practice, the area affected will be of 

the order of square kilometers. The general population will be 

struck. There will be many civilian dead. Even larger numbers will 

be incapacitated, and damaged genetically (72). 

8. Mutual Assured Destruction 

According to the original military doctrine that fitted the 

technical situation in the 1960s it was impossible to prevent 

tremendous damage due to attack ("first strike"). But the country 

that was hit and devastated, certainly maintained the capacity for 

st~ong retaliation ("second strike"), a s i ts weapons and de l ivery 

systems could be destroyed only in part. 

An attack by several hundred missiles only, e. g ., from only 

20 submarines, against the .USSR could k,ill 76 million immediately, 

and destroy three quarters of the industry (27,73). A total attack 

against USA could kill 100 million (8). Each Mt might kill 1 million 

people in Western Europe (64). 

The threat of retaliation could, it wa s thought, deter a 

possible enemy from attack. In this way, a "nuclear equilibrium of 

terror" was established. Conditions were : 

1) The launching systems needed for retaliation could not be 

damaged lethally by attack, and 

2) The targets of retaliation could not be protected 

effectively. 

Thi s doctrine i s known as that of mutual assured de st r uc tion 

("MAD"). ' The world situation is characterized by the fact that 

prudent observers still prefer MAD to the alternative, namely, the 

"Counterforce Strategy" (29), to be considered later. This view has 

also been expressed by Brown in 1975 (55 ) . 

According to the MAD doctrine, ·none of t he two powers could 

make an attempt· to win the war after the nuclear exchange. Thus 

Kissinger wrote . in 1962 (74) that "a counterforce strategy, designed 

to win a victory after we concede the fir s t blow is an illusion ••..• 

The mere effort to develop such a force could not f ail to lead to a 
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spiralling arms race and perhaps provoke a preemptive attack." 
In connection with the perspective of conventional warfare 

after a nuclear exchange the physicist Panofsky (75) remarked that 
none of the generals or other experts know the things about which 
they talk. Some may have seen Hiroshima or the effects of hydrogen 
bombs in experimental conditions. But the consequences of massive 
destruction on the complicated tis sue · of a modern civilization has 
never really been studied. Hiroshima could be provided help. But 
what if a whole country is devastated? We depend on storage and 
transport of food. Electricity · i~ .made with fuel, but fuel must be 
provided with electricity. Medical services are calculated for 
normal needs when most people are healthy and work. But what will 
happen when the people, in the radiating ruins, are shocked, ill 
and starved? A. Cf)ncrete discussion, on the basis of an a ssumed 
explosion in New York or in a farming area, has been attempted . by 
Mark (8). 

According to the biochemist Glass (76) no humans would survive 
after nuclear warfare, not even rats, but rather insects. They 
resist radiation better, and they would not be threatened any more 
by their old . enemies, the birds. ·The cockroaches would take over the 
remains · of the dwellings of foolish mankind~). 

What would be the effects on .third countries? The Nat ional 
Academy of Sciences, charged by the Arms Control and Disarmament 
Agency (ADCA), has studied (77) the longterm effects of a major 
nuclear war on the Northern and Southern hemisphere outside the 
countries directly affected (8,78,79}. It was assumed that about 
half the arsenal ·of nuclear explosive (10.000 Mt) was used in the 
Northern hemisphere. It was found that there may be climatic changes 
that cannot be predicted, but may well be important.· The ozone .· layer 
that protects the organisms from the ultraviolet solar radiation 
would be largely destroyed and could reform only after years~ 
Meanwhile burns due to this radiation and skin cancer would be 
common. Above all, the radioactive fission products would 

~) In .his book, "The Legacy of Hiroshima", Teller suggested that 
the survivors of total nuclear war could reconstruct American 
civilization within a few years. Similarly Herman Kahn thought 
that after 20 million dead recovery would be possible within 
10 years. In this context, see~ (l.c., p. 102). 



- 16 -

contaminate the whole Earth and would concentrate here and there 

unforeseeably, like wind-driven snow. Although Handler, the Academy's 

President, declared that the aftereffects of the disaster would be so 

terrible that nobody would find a place to hide , the report was 

nevertheless accused of playing down the ·conseq~erices ( 80). Perhaps 

the greatest weakness of the report is that it considered only the 

direct physical and biological effects of the detonations, but not 

the social, economic and political effects, due to the destruction 

of our · complicated civilization and its infrastructure: hunger. 

illness and death for hundreds of millions, or even more, also 

among these not hit directly. 

9. Role of Accident and Human Failure 

Especially since the introduction of the intercontinental 

rockets in the 1960s concern has been expressed about the danger 

of an accidental outbreak of nuclear war. It has been felt that the 

ever increasing accumulation of weapons and transport systems must 

sooner or later lead to an unforeseen disaster. Up to 1977, at least 

125 accidents with participation of nuclear weapons have been 

recorded in the open literature (81). 

For example, a B-52 bomber with hydrogen bombs of 24 Mt crashed 

in North Carolina. It was found that of 6 mechanisms against the 

accidental detonation of the bombs 5 had been put o~t of action in 

the crash (82). Already up to 1968 the USA reported -(50,83) a number 

of accidents, some of them abroad (Spain, Greenland). In Spain, it 

was likewise a B-52. In two of its hydrogen bombs the chemical, but 

not the nuclear explosive detonated. 

Moreover, there is the possibility of a launch by mistake, i.e. 

by human failure, or, finally, by a Strangelove phenomenon ::: by. an 

action of a madman. In USA alone 120.000 people have access to 

nuclear weapons or weapons material (50,84). Within one year, 3647 

of these persons had to be discharged because of alcoholism or drug 

misuse (84). 

On the other hand,_ there were many instances of false alarm, 

which in some cases could have led to nuclear war (83). Thus radio 

echoes from the Moon were a scribed to enemy rockets. At least twice 
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in 1971 it was wrongly assumed that American nuclear submarines had 
' been sunk by enemy action. Some other events may not have been 

·reported ( 83). 

W.H.Pickering (85), the well-informed Director of the 'Jet 
Propulsion Labnratory of the University of California, wrote in 
connection with the problem of human failure: "It is a frightening 
prospect. Far more than being slaves of our machines, our very lives 
depend on the accuracy and reliability of a computing machine in a 
far distant country. The failure of a handful of vacuum tubes and 
transistors could determine the fate of our civilization". We might 
add: also the failure of a circuit within a man's brain. The man 
could be a President. A few days before Nixon's resignation, 
Schlesinger thought it prudent to instruct the military chiefs 
that they should not follow "unusual" orders of the · President, i.e. 
the Commander-in-Chief (86). 

Quite apart from the inevitable consequences of a nuclear 
explosion, due to a weapon from abroad, for those directly affected, 
it would be too much to hope that a state or its chief would take 
the disaster without counteraction that may well be stronger, even 
if the other country were not ascribed warlike intentions. Which 
President would let himself accuse of submitting to a new Pearl 
Harbour, and not paying back in kind? 

10. Recent Advances in Strategic Weapons Systems 

Since the end of the 1960s the equilibrium of terror, however 
precarious it was, has been threatened by new technical developments. 
Destabilizing influences have appeared and have provoked alarm among 
well-meaning experts (75,87,88). 

A. Finance 

About 30 billion (~o9 ) dollars annually are being spent in the 
world for military research and development (18,54,89,90,91), mostly . 
no doubt in connection with nuclear weapons systems . (Expenditure in 
the USA, e.g., is 5 times as much as for medical research (54).) The 
military as a whole absorbed 334 billion dollars in the world in 
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1976 (92,93), and it may now well take in 400 billion. President 
Carter has proposed a military budget for 1979/80 of 126 billion 

dollars (94). US military expenditure is about 25 times more than 
assistance to developing countries (95) ; this assistance is, of 

course, still overshadowed by military-political considerations. 
The situation is even worse insofar as important new weapons 

programmes, e.g. the former spying programmes with U-2 aircraft 5 

are not budgeted openly, but concealed elsewhere (96). Incidenta~ly, 

the budget of the American secret services, hidden in the defence 
budget, amounts to about 6 billion dollars yearly (97,98). 

, ; 

B. Rockets and Antirockets 

The warheads are being improved all the time. The trigger 

mechanisms have been further developed. While in 1945 (Hiroshima) 
the ratio of yield (tons TNT) to total weight (tons) was 3000, now a 

value of 1 million and more has been reached ; clearly with chemical 
explosives this ratio must be below 1 (51,54). 

Experiments are carried out with a "cold launch". As in 
submarines, the rockets are lifted first by compressed air. Thus 

no heat is developed inside the silo, and guidance is. improved. 
Moreover, no heat shields are needed so that the missiles can be 

made bigger (13,99). 

The precision of the missiles has made enormous progress. As 

long as the strategic rockets were to serve for retaliation only, 
modest ~ccuracy was sufficient. Now they have becoll).e precision 

weapons even over enormous distances. This is due to the combined 
effect of improvements in m~terial~, in the computers, in navigation, 

and in advanced guidance systems (100). 

Mathematical analysis, partly by K.Tsipis, has shown that it is 
far more effective to increase the precision than the explosive 
power of the warheads (16,89,101,102). After the Second World War, 
the American military had at first declined a large-scale development 
of the strategic rockets captured in Germany, as the precision was 
too low. With a launch from a solid base, it was 35 km. This figure 
refers to CEP (circle, error, probable), i.e. the radius of the 
circle within which , on an average, one half of the warheads come 
down. But already in 1963 for ICBM an existing CEP value of 800 m 
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was quoted, a projected value of 400 m, an int ended value of 200 m 
and a possible value of 100 m. The value of 400 m has practically 

been reached for the older version of Minuteman 3, range 13.000 km, 

and that of 200m for Minuteman 3, mark 12 A (17,18,27, ; 7,51,93;99, 
103 ·, 1 04). A value of CEP as low as several dozen ·metres may be 

obtained with terminal guidance (MARV, see below; 16,17,38,93,103). 
Such accuracy is also known as "abs·ciiut e ", as it ii:nplie s a direct hit 

of the target·. The MARVed MX missil e (16,37,38,93) is to be operative 
in the 1980s. The most precise Soviet ICBMs are ascribed CEP values 

of 500 m ( 17). 

The improvement of the computers is largely due t o their 

miniaturization and microminiaturization. A density of 1 million . 
devices is reached per 1 cm2 of a substrate material 0 ,25 mm thick, 

and a memory of 100 million bits per cm3 (16). The accuracy in 

delivery is much improved by many kinds of most compl icated and 

expensive devices that are based on inertial (gyrosc opic) systems 
and on radiations of various kinds (16) . The needed constructive 

precision may be gauged from the fact that a dust particle on a 
accelerometer, weighing 1 twenty millionth gram, already gives an 

error of 200 m iri range and of 70 m in track, and that a shift in 
the centre of gravity of" a gyroscope whe e l from its symmetry axis 

by 1 twenty millionth em gives an error of 100 m in range and of 70 m 
in track. All components must function in spit e of the enormous 

strain during the launch and during the pa ssage through the 
atmosphere. They are suppos~d to work in a range of accelerations 

1 : 1 million , and always with a precision 1 ~ 100.000 (16). 
To be ready for retaliation strikes, the strategic weapons in 

silos and submarines must, as has been mentioned, be. programmed. 
This involves a most secret central document, SlOP - . Single 

Integrated Operations Plan (105). The question arises which 
countries are included into this. pl an as possible enemies . (This 
question naturally also applies to the minor nuclear powers, e .g. 
France (10S). Should the weapons be directed "tous a zimouths 11

, as 
ord ered by de Gaulle?) To improve fl exibility the replacement time 
of one target by a different target for an .IBM has been cut down 
from 20 hours to 36 minutes, and the r eplacement can be carried out 

from the control tower (51,100,106). 
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From the MAD point of view, concern exists that a second strike 
of moderate strength, still possible after a particularly successful 
first strike, could be blunted by an improved ABM system (107). 
Consequently any hint about construction of ABM systems is bound to 
produce consternation on the ~ther side. This is paradoxical, but 
justified. But in spite of further extensive and costly development 
work (100), no technical breakthrough has been achieved (18). The 
ABM installation in North Dakota, mentioned before, has remained the 
only such thing in the USA. After it had cost 6 billion dollars, it 
was, because of inefficiency, mothballed in 1976 (97). Not even the 
chances of antiaircraft defence are too good (36). 

A more specialized problem is the killing of satellites (100). 
The satellites do not directly carry nuclear weapons now, but they 
are invaluable in connection with verification (.spying), with early 
warning, with navigation and with the targeting of missiles. These 
unarmed satellites may be approached by killer satellites that are 
attracted by the heat emitted. They carry explosives or simply crash 
into their victims. Killers are cheap and can therefore be applied 
in large numbers. 

C. MRV, MIRV and MARV 

Crucially important are the MIRV missiles (Multiple Independently 
Targeted Reentry Vehicles : 108,109,110,111,112). In the early MRV 
Multiple Reentry Vehicle) system a missile scatters warheads, without 
individual aim, around a t arget (18,113). Later, warheads have been 
programmed individually against targets. All the warheads can be 
placed together on an inertially guided space bus, as the homely 
expression goes. According to its computer programme, the bus moves 
from one target to the next. On the way, it may change direction and 
speed, and the warheads are released one by one (114). Thus the total 
number of warheads in silos or submarines is multi·plied. A typical 
warhead may weigh 100 kg, and have a yield of 200 Kt (15 times 
Hiroshima), but larger yields are also possible (1,17,93). Assuming 
good precision, large areas can be devastated more or less 
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uniformly , and useless oversaturation near a centre is avoided I). 
Thus each· Minuteman 3 carries 3, and each missile on ar. improved 

:.Polaris subma:rihe ("Poseidon") 10-14 warheads ·(1,16,17, ; 1). Each 

submarine with its 16 launching tubes has,· then, up to 224 warheads . 

Probl'ems in MIRV are due to the tremendous atmosphe:-ic effects 

of the- explosions - strong electric fields, storms, dus-:; clouds. 

These· effects tend to reduce precision in trying to hit Jne and the 

same target by several warheads within a short time (interference, 

fratricide) . On the other hand, these effects can make }ifficult 

(delay) the launching of enemy missiles that escaped destruction (101) . 

In a · further stage, the MIRV is to be replaced by 1~ARV 

(Multiple Manoeuvrable Reentry Vehicles). Here th~ war~eads inde­

pendentlysearch for their targets (16,1'8~27,93,99,11 5 , 1 16,117 , 118) . 

(On a smaller scale, II smart bombs'" with chemical explosive were 

guided by reflected laser rays in Vietnam (89) . ) Orientation may be 

by the stars . In this way, the Universe at distances '~P to thousands 

of light years is at the service of ttie destruction of bumans. 

·Alternatively, orientation is obtained by observing the country with 

radar or laser radiation . Differences in height and even artificial 

structures (buildings) are observed. The information ·-Drought in by . 

t he "sensors" is compared with that in a map carried along on board, 

and the rocket is steered all the time on the basis of· this c'om­

parison (16) . The CEP val·ue of MARVed warheads is said to be as 

small as 30m (37). The MX rocke·t . is to have 7-14 smart warheads. 

D. Strategic Submarines -

The "Trident" submarines, still in construction, are twice as 

large as the Poseidon submarines ', and cost 1, 5 billion dollars each 

(17,51,116,119,120;·121,122). Trident will be faster and less noisy 

than Poseidon, and the range of the rock ets will be 7500 km. (A 

similar range is quoted for rockets from Soviet submarines (123) . ) 

Trident will have 24 launching tubes, and each missile will have 

*) E.Wigner, like Teller and von Neumann originally a Hungarian, 
in 1969 bemoaned ,that in the transition from single to MIRVed 
warheads , because of the need for additional devices, the total 
tonnage in a missile is reduced . He overlooked that this 
(modest) reduction is overcompensated by far by the improved 
possibility to cover l ar ge areas uniformly (110). 
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10 warheads. They will be 400 Kt each, be MARVed , and in this way be 
endowed with absolute accuracy ( 100). 

Submarines in the open seas are almost undetectable from a large 
distance (123). However, instruments for their location would not 
contradict any law of nature. In fact, billi-ons of dollars (!) are 
spent each year for the development of such instruments and pro­

cesses (18,124,125). The main part is played by passive and active 
ultrasound (sonar) methods, i.e. either the sound· emitted by the boat 
or that reflected by the boat is. measured . The diffusion of sound is 
strongly influenced by' existing conditions in water and air. Hence 
the sensor output is ~ombined automatically with meteorological and 
oceanographic data, as valid at the instant, by particularly efficient 
computers. The location of submarines -at distances of 10.000 km is 
intended, but the technical difficulties are extraordinary (93,124, 
125). 

"Hunter-killer submarines" to fight the weapons carriers have 
been developed. They compete with their victims in diving capacity, 

speed and lack of strong noise (127). Already under-water speeds of 
55 · km/hour have been reported, and speeds of 70 km/hour are planned . 
The killers may shadow their victims in peace time already. Still 
the killers are suitable only for hunting single submarines, but 

they cannot as yet d~stroy all enemy boats at one blow. This would 
by needed to prevent retaliation strikes. 

The submarines may be conceal ed in deep canyons at the bottom 
of the sea. There at the given time orders must reach them to come 

up and launch their· weapons . The ne eded contact may be maintained by 
means or · very slow electromagnetic oscillations that are propagated 
by the crust of the Earth ("Sanguine" and "Seafarer" communications 
systems). Signal-em-itting, chessboard-like, antenna systems, 

thousands of kilometres long, would be buried underground (128, 
129,130). So far no suitable area has been found in the USA, 
however ( 131). 

E. Bombers and Cruise Missiles 

The carrying capacity of the new ultrasonic, intercontinental, 
bomber B-1 (132) could be 250 % that of the existing bombers (28) . 
It is also meant to carry most sophisticated equipment (18). 
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Therefore it would cost 56 rather than 8 millior1 dollar.s _apiece 

(121,133) ~- or even 70, 84 or 87 million (28,132,134). B-1 is 
supposed ·to .reach speeds of 2000 km/hour, yet to be able to fly so 
low that radar location is difficult. Medium-range \500 nliles) 
rockets could be launched from these bo~bers (28,99). About 250 such 
bombers .' were to be built (18,28,93) ·, and they were to carry 5280 
nuclear warheads (133). However, according to a d~rective _ by the 
US-Pre:sid.ent of June 1977, only prototypes are to be produced for 
the time being. The B-1 have been made , superfl~ous by t he ar~ival 
of the far cheaper Long Range Cruise Missiles (~~PM) ; , as has been 
explained by Defens·e Secretary Brown (134). On the Soviet side, . the 
"Backfire" bombeT is being introduced which could undertake inter­
continental missions provided it were -refuelled in the air. 

Much like the German V-1 in the last War, the cruise missile, 
e.g. t-he "Tomahawk", is driven by a jet motor and u~e s kerosene as a 

. -
fuel, ·i.e. it is no rocket (16,102,115 ~ 132,135,1'6~13 7 ,138,156). 

- . 
The cruise missile flies very fast, typically at . 800 km/h, and low 

• ~ : I. 

enough (in suitable area: 15 - 150 m ab?ve ground) to be almost 
immune against radar, as existing. On the screen, it is no more 
conspicuous than a seagull or even a sparrow (156) • . The range may 
be 3500 km. The . missile weighs less . than 1 ton and t he payload may 
be 450 kg. The cruise missile may .perhaps be had for Q, 5 - 1 million 
dollars each; hence -it is also suitable for smaller powers(136). 
It can -be launched in large numbers by many kinds of carriers, on 
land (trucks!), on sea, and in the air. For instanc.,e

1
_, a B-52 bomber 

can carry 25, a jumbo jet 100 such missiles (52,136,156). Li~e MARVed 
rocket warheads the cruise missiles find their way by use of a map, 
and are therefore extTemely accurate (CEP 30m). The~ can carry 
either ,chemical or nuclear (150 Kt) explosive. Because of this 
alternative, it is particularly ea~y w~th them .to cross the barrier 
between conventional and nuclear warfare, the firebreak • 

.i . 
. : ~ 

. ; 
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11 . A New Strategic Doctrine 

Technical progress has increased the temptation to prevent 

retaliation by means of a first strike of extraordinary force . The 

thought can be entertained to use the fi r st strike not only for 

wide'spread devastation, but rather for the elimination of the enemy 

silos that had before been considered as indestructible . 

Already with 2 warheads of 200 Kt each in a MIRVed Minuteman 

missile , assuming CEP of one quarter of a mile , a silo can be 

destroyed wi th 98 % probFtbili ty ( 139). The possible "hardening" of 

silos cannot keep pace with destructive power (140 , 141 ) . The 

seriousness of the situation is illustrated by a statement by 

J . D. Ryan (74), chief of staff of the US air force: "The multiple 

independ ent ly targetable reentry vehicle will be our best means of 

destroying time - urgent targets like the long- range weapons of the 

enemy". 

The concern about first strikes has increased when Schlesinger 

on December 15th, 1973, explained a new, flexible , tar geting 

doctrine . However, this only expresses developments that had already 

heen und er way for a long time (27.,29,99,105,106 , 142) . Briefly , the 

doctrine points to successful nuclear warfare rather than to 

prevention of nuclear war . Precise warheads and flexible guidance 

are not needed for deterrenc.e , but invaluable for the destruction 

of silos, submarines and similar targets. Emphasis on them shows the 

tendency towards a successful first strike (16 , 51 , 52 , 100). With 

rockets, the first strike would be extremely rapid. While neither 

the USA nor the USSR have r eached the capacity for a first strike 

that is fully successful with 97 % probability, such a capacity is 

said to be in sight at l eas t f or the USA (16 , 104) . In particular , 

the MARVed lVJX is a step away from deterrence in the direction of 

nuclear warfare (143). The MARVed missiles from Trident, likewise 

with absolute accuracy, could also be used for first str·:;ikes~ 

According to Schlesinger there should be a wider choice of 

targets , not only among population centres, but also among military 

install at i ons . This strategy is called "count erforce" rather than 

"count ervalue " strategy . Such changes are made eas ier by the fact 

that the number of useful countervalue targets (towns, etc . ) is far 

small er than the numb er of st rat egic weapons (121). But a counterforce 
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strategy against silos is meaningful only in view of a first strike , 

or else only empty targets would be hit . Nor is it credible that an 

attacker would limit himself to the destruction of part only of the 

silos, as the enemy would be sure to retaliate from the remaining 

silos. Scoville ( 67) has emphasized the danger in. assuming that the 

victim or' a first strike against silos would not retalia:e. 

Possibilities of defence (ABM) hardy exist . But can the first 

strike be blunted? Very little time is available . As long as air­

planes were the fastest carriers, the time interval between ;the 

recognition of the attacker by advanced radar lines and their 

arrival in the target area was at l east 90 minutes. With the ICBM, 

the interval between launch and arrival is only 20 minutes, and the 

interval between the crossing of the radar lines and arrival only 

15 minutes . With submarines, the time may be even shorter . 

Hence a success of a first strike can be prevented only by 

launching one's own missiles before they are destroyed. The attacker 

then hits only empty silos . Of course, the missiles of the defendant 

must be directed against retaliation (countervalue) targets as the 

silos of the attacker are empty already. 

So far the submarines, as yet partly ·safe , are stabilizing. 

Projects exist to put the ICBM, too, on mobile and invisible 

carriers, and in this way to make hits difficult (16,30,31,100). 

One possibility, e .g. , are tunnels 30 km long in which rockets (MX) 

are moved according to a secret programme. This would cost at least 

30 billion dollars (38,103,157). Alternatively, 4000 - 5000 vertical 

concrete tubes (silos) could be erected, between which 200 missiles 

would be shifted all the time by a fl eet of 25 vehicles in a way 

("shell game") that distinction between true and simulated transfers 

would not be possible from a distance (100,157). In the Soviet 

·Union, the strategic SS-X-16 missiles are r eported to have a mobile 

version ( 17) . Clearly all these "multiple aim programmes" (MAP) 

would interfere with the verification of the number of missiles 

by national means in accordance with international agreements (17, 

145;157)~ 
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12. The Ultimate Absurdity 

Imagine the situation when a full nuclear attack :s suspected! 

The decision maker (President, etc.) must be permanently ready to 

take the decision to end our world literally within a CJUple of 

minutes. Whether he is on a journey, attends a sports event, enjoys 

the birthday party of his grandchild, or even when he ie deep 

asleep - at any instant he can be faced with the need t r decide. 

No time for consultation, for questions, whether perhap~ it is a 

case of error , of mystification or of an action by a m&.C.man, 

whether an instrument failed or confused missiles with :lying geese 

or with the Moon, as has happened .... . ... No possibil: ty to review 

the decision of the President, or to reverse it. 

In his meritorious and frightening book "Race to Cblivion" (4) 

H.York sees a last consequence - a consequence that h e destests 

(100,146): Launch on Warning . He sees an ever-strange~ tendency to 

make decisions automatic . After re~eption of the automatized warning 

that enemy missiles are on the way , one's own missile e are launched 

semiautomatically or automatically , possibly without sny inclusion 

at all of a human into the dec ision process. This mea~s : as soon as 

the machines have detected aboved the horizon some.th:ng which they 

consider as missiles and which moves on certain traj ectories ~ the 

machines press, so-to-say, the button. Irrevocably hundreds or 

thousands of ICBM go into act i on . The enemy would hit eJ;Ilpty silos, 

but follow up with blows against population cent re s. Mutual 

annihilation is guaranteed. 

It is paradoxical ~ extreme automatizat i on l eads to excess 

strain in man. Temporarily one tries to escape by further auto­

matization. The other side follows, and so the strain gets worse 

again. In this way, less and less security is obt ained for more 

and more money . 

Rightly this situation i s called ultimate absurdity by York. 

Thinking observers that want to escape the spiral of escalation ask 

that the problems are me t on another than the t echnical level. All 

too often it is forgotten that in the l as t analysis the problems 

are human problems, i.e. political problems. Hence true solutions 

can be sought and found only on a political l evel. 
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13. Outiook 

The possibility of the SALT agreements is bound up with the 

incredible progress in the technology of verification (96,147). By 

means of photography or other techniques, objects on the ground that 

are a few centimetres(!) large can still be observed from 

satellites.: (On the other hand, as mentioned, introducti on of 

mobile carriers on land would make verification more difficult .) 

These methods will have to be developed even further if and when 

their task will not be detection of military activities, but 

verification of disarmament measures. 

Alarm about the increasing dangers has surely been one of the 

motives. for SALT. SALT 1 has lead to partial agreement in 1972. 

Unfortunately, no disarmament measures were included. On the 

contrary, the permitted levels often exceeded existing levels' ( 148, 

149). Agreement about SALT 2 has now .(January, 1979) not yet been 

reached. Moreover, third powers, notably China, have not associated 

themselves with the negotiations. 

Furthermore, we observe a strong tendency to compensate and 

overcompensate quantitative restrictions through qualitative ' 

improvements (18,149,150,151). Influential military, industria~ · 

and political leaders make their acceptance of agreements· dependent 
-

on a widened possibility to follow up open lines of military 

development. Public finance rather than the paragraphs of SALT is 

limiting (36). On the other hand, the improvements in the weapons 

systems, however important they m~ be j are often not a result of 

a dramatic decision on a high level that must be separately 

financed and can be scrutinized in parliaments, for instance (100) . 

. Rather, every day large numb ers of scientists and technologists 

are, as a matter of course , busy improving components . They keep 

w~thin the routine budgets. When they are successful they also make 

progress in their carreer. The aggregate effect of this "technology 

creep" is tremendous. For instance, the r eduction of CEP has been 

due such day-to-day work. 

Since 1945 the abolition of the nuclear arsenals hRs, more or 

l e ss sincer ely, been generally accepted RS a goal. This task has 

been made much more difficult by the discovery that all and any 

plutonium from power stations , i.e. also plutonium containing a 
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gr eat deal of plutonium 240, can be used for nuclear weapons. By the 

year 2000 the world's power stations will produce materi al for 

.hundreds of thousands of plutonium bombs annually (155 ) . The scien­

tific and technical know- how is no secret any more. The ~xisting 

nuclear powers and the non- members of the Non-Prolifera~ion Treaty 

(NPT) can in any case do with their plutonium as they p~ease. Nor 

does NPT forbid any member the construction of the neeciea equipment 

for weapons. Therefore in a critical situation it will ~e sufficient 

to "fill in" the plutonium. Moreover, the members of _tl-'.6 treaty can 

withdraw from ·it with only 3 months notice. 

According to York an evil fact consists in the tenaency of the 

falcons to worst - case analysis (73,99,147) : all danger2 are assumed 

. to exist at the same time , even though every one of tte~, taken 

. singly, has only a small, maybe a vanishing , probabil:~y . Planning 

is carried out on this basis . The opponent i s forced ~o follow , and 

so endless escalation takes place. This way of lookin~ at things 

often leads to . counteractions in absence of actions. 

It is tempting to introduce new weapons systems ~hat force the 

opponent into even greater expenditure. An example i s the cruise 

missile. Here the newly required defence system, however inadequate, 

will cost ten times more than the attack system (156 \ . This approach 

is ~specially fruitful for the richer country, where. at equal 

monetary value, the outlay in relation to the national product is 

in any case less · than for the poorer country. So the finances of the 

latter are ruined . This is, in the view of this author, a main 

reason why the USA maintain an enormously larger leve l of armaments 

than could, from the US point of view, conceivably needed in any 

circumstances . The ov.ersize of the US armaments has been emphasized, 

e.g . by the outstanding physicist, £_.Morrison (73) .. 
Qualitative advances and new developments in armament technology 

could be hampered by tot a l interdiction of all nuclear tests, 

including undergroun·d tests (152,157) .. Already now tests can almost 

always be detected seismically by national means, i . e. they are 

di.~t~nguished from natura l events ( 153). Unfortunately, anderground 

tests up to 150 Kt are still allowed by the USA ana the USSR (152). 
Apart from the tests admittedly carried out for military purposes, 

an ideal excuse for testing is provided by socalled peaceful 

nuclear explosions (PNE) . The true )Conomic value of such 
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explosions, for long times dear to Teller, is really sma~l or 

zero (152,153). 

Resistance is offered to the idea of a total test tan by the 

falcons not only on general grounds, but also for the specific 

reason that it would prevent periodic checks on the existing 

weapons (154). The military cou~d not be sure whether tne nuclear 

stockpile (really: the associated equipment) does not deteriorate 

during storage. So the demand is raised to keep permanen;ly the 

possibility for a number of periodic tests at least. 

H.York (158) has, on the basis of incomparable experience, 

explained that "the various promot ors of the arms' reace are 

stimulated sometimes by patriotic zeal, sometimes by a desire to 

go along with the gang, sometimes by crass opportunism, and some­

times by simple fear of the unknown. They are inspired. by ingenious 

and clever ideas, challenged by bold statements of re~l and 

imaginary military requirements, stimulated to match Jr exceed 

t~chnological progress by the other side or even by e rival military 

service .here at home, and victimized by rumours and phoney intelli­

gence. Some have been lured by the siren call of rapid advancement , 

personal recognition and unlimited opportunity, and aome have been 

bought by promises of capital gai:ps." But the real power behind the 

armaments drive is, of course, the military-industria l complex. 

Any argument against disarmament and in favour of new weapons 

systems is taken up and developed by this complex. The more destruc­

tive and expensive these systems, the more prestige and power goes 

to the military leadership, overwhelmingly consisting of falcons, 

and the more business and profit goes to tbe manuf acturers of 

armaments. The expression "military-industrial complex" has been 

coined by President Eis~nhower. His farewell words were (159): 

"This conjunction of an immense military establishment and a large 

arm~ industry is new in American experience ...•• We must guard 

against the acquisition of unwarranted influence . ·.· .• by the 

military-industrial complex. The potenti al for the disastrous rise 

of misplaced power exists and will persist." Eisenhower told York, 

who had become his personal friend, that these words were the 
. ' 

decisive .passage in his farewell address (.160). 
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